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Abstract

Consumption of seafood contaminated with heavy metals may cause adverse effects on human health.
This study was carried out to determine the concentrations of Hg, Pb, Cd, Zn and Cu in seafood samples from
the coastal area of Map Ta Phut industrial estate, Rayong Province and to assess the potential health risk to
seafood consumers. A total of 369 samples (involving 36 species of fish and shellfish) taken with an otter trawl net
in May, September 2007 and March 2008 were included in this study. Results indicated that the concentrations of
heavy metals in most of the seafood samples (84.8%) were within the standard established for safe consumption
by humans. There were only 15.2 % of total samples having the concentrations of heavy metals over the standard.
Those heavy metals were Cu, Zn and Cd, respectively, which were found in most of shellfish samples. Results of
the health risk assessment of consumption of the seafood indicated that the seafood under this investigation
posed no hazard to human health, except consumers may pose a health risk from Cu in mantis shrimps and Cd in

scallops over the food safety limit.

Keywords: health risk assessment, heavy metals, seafood, Map Ta Phut industrial estate
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FIAS 100 LL@:'i/mﬁmeﬂdilm Atomic Absorption Spectrophotometer Model 4110ZL (Perkin-Elmer, Connecticut, USA)
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ATINN 1 HannIATI ieailiedndnsiannsgunnauaadindy

Heavy Dogfish muscle (DORM-2) Mussel tissue (SRM 2976)
Metal Certified Value Measured Value % Recovery Certified Value Measured Value % Recovery
(mg/kg dry wt.) (mg/kg dry wt.) (mg/kg dry wt.) (mg/kg dry wt.)

Hg 4,64 +0.26 3.71£0.09 (n=4) 80 (78 -82) 0.061 £ 0.036 0.061 £ 0.08 (n=6) 100 (87 - 115)
Pb 0.065 + 0.007 0.082 £ 0.014 (n=2) 126 (111-142) 1.19+0.18 1.05 £ 0.07 (n=3) 88 (81-93)
Cd 0.043 £ 0.008 0.046 + 0.005 (n=4) 108 (93 -121) 0.82+0.16 0.75 + 0.05 (n=5) 91 (87 -101)
Zn 256+23 23.5+ 1.4 (n=5) 92 (84 -97) 137+ 13 128.7 + 10.2 (n=5) 94 (88 - 107)
Cu 2.34+£0.16 2.18 £ 0.15 (n=5) 93 (83 - 100) 4.02 £0.33 3.29+0.26 (n=3) 83 (80 -91)

3. M5UsINUANNLALIAREUNIN (Environmental Health Risk Assessment)
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effects concentration, PNEC) fsanunsnauanuliaingns fail

LOC X Tolerable daily intake (ug/person/day)

Consumption rate (g/person/day)
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RQ <1 UNIEDS HANHLALNG (low risk)

RQ > 1 WN"BIT HAMALNGY (high risk)

Tolerable daily intake (TDI) tHuanfsunnulansmingeganaunsnizinaliluwsazsulaaliifadunsase

qunw Amdulanzminiiluiy Hg uay Po 1A Provisional tolerable weekly intake (PTWI) fnnuualasansy

P

E}lﬁmmmﬁqmm Food and Agriculture Organization Wag World Health Organization TNy 1.6 pg/kg body
weight/week (FAO/WHO, 2011a) uaz 25 ug/kg body weight/week (FAO/WHO, 2011b) anuanau laaniuuali
rsnnnlsaniinaanuetlugiaassmiamaifcs (methyimercury) Gaiflulsanndfisannigauasinisazaslutlan
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weight/month  (FAO/WHO, 2011b) dolavemindiufutlslend (zn, cu) A vunTdlu FAOMWHO 3al%An
Recommended Dietary Allowance (RDA) 284 Institute of Medicine, USA IngiA1 RDA 284 Zn ﬁﬂﬁ?ﬂlﬁiunﬁl‘lﬂum’m
WASUIIN WINrL 8,000 WAz 11,000 pg/day ANNANAL LAaLA1 RDA 189 Cu a?’mﬁ?ut’flmgvimwLmzmﬁaﬁﬁ%mﬁ’u
A8 900 pg/day (IOM, 2001)
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waTAY (2556) AnEUinnaulsanludndnsia i vesunass Ufin vesaey vesAse Aauadiog Yainszuen vav

Faiusaatinelusendnsll 2550-2555 wudndARAnLINGTL 0.023 mgkg wet wt.  §999041 NAIENA (2554)

nnsanelu veaunass] Ui veadia uasfeuadion 1utl 2553 wudnisenilrnatsz1ndng 0.006-0.016 mg/kg wet wt.

gelnfiAssiunaildainnisAnEn ATl (0.004-0.224 mg/kg wet wt) Pimonwan et al. (2009) Ansumsiienludan

Al uilnuazues 99x 13 1iln Tnaifiudasteainaaialuguneiies a.9xae9 ull 2550 wudilAnagszndng 0.009-

0.731 mg/kg wet wt. TAGIRANLIUNEELATS UAKATIIAAINN1IANEIATIH ANgegaTaduARLias (5.23 mgkg wet
- A a o = a o & 2 o =

wt) nulunesigad uananiilenFeumauiunanisfAne109 angie Ayig wazauy (2549) Teinnisdneily

e menauane nudianndinduaeslsen wandian uaz nzidluvesuasiian 6 1iin HAedusg

U
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7152197 2 dsnnalanzutin ludndnziatznum e alangnaunssuun LA ne Saudnsseas 1 2550-2551 (vdaenilu mg/kg wet wt.)

Uszinn TN RTUI Hg Pb Cd Zn Cu

fninsia a1Ua OLIRN Geomean Range Geomean Range Geomean Range Geomean Range Geomean Range
dan 24 220 0.020 <0.004-0.185 NA <0.005-0.41 NA <0.005-0.091 3.66 0.40-13.6 0.179 <0.022-0.96
ﬁ\‘] 2 27 0.017 0.005-0.087 0.008 <0.005-0.098 0.011 <0.005-0.090 22.6 14.6-38.3 7.86 3.91-11.9
ﬁ?\i 4 39 0.018 <0.004-0.083 0.017 <0.005-0.21 0.433 0.012-1.76 241 8.15-382 49.34 3.96-478
el 1 21 0.004 <0.004-0.024 0.146 0.022-0.533 1.32 0.181-5.23 49.48 4.43-576 0.459 0.091-1.21
niin- ¥ 5 62 0.028 0.008-0.150 0.013 <0.005-0.293 0.077 <0.005-2.49 16.48 2.43-433 5.34 0.44-262
PN - Fin 5 62 0.035 0.011-0.224 0.016 <0.005-0.611 0.067 <0.005-0.84 14.71 2.16-39.7 7.88 0.34-506
794 36 369 <0.004-0.224 <0.005-0.611 <0.005-5.23 0.40-576 <0.022-506

mmgﬂummiﬁﬁzmﬂwﬂ@u ! 0.5 1 0.05 (la) / 100 20

2.0 (fls s viesuazwiin)°

Geomean: AAALLINATIG

NA : 170191 50 % 2esdieyarandindulavsmindAmndriannganiansnsndnld (nnd1 method detection limit, MDL)
! o o = 4

Uszn1ANszNsNanansugaiLi 8 (w.A. 2529) Fee nmsg e IndansLuitleu (nsznsiaanansuga, 2529)

2z%'ﬂn\nuﬂmxnﬁumﬂm’ﬂﬁdﬂﬁqﬂmmgmmmﬁwq’ﬁaﬂi:mﬂ (BNATNNINALANKATIL, 2546)
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1. VeLLTaa Amusium pleuronectes - 5 5 W.A. 2550
- 3 3 N.8l. 2550
2. ANUALMNGIAN Oratosquilla spp. 3 5 - W.A. 2550
5 - - .81, 2550
3. faFNUALTEY Miyakea nepa 5 - - n.8. 2550
4. faFnuaudnHa Ry Harpiosquilla spp. 5 - - n.8. 2550
=
1 - - 1.p. 2551
=3 % v o . . .
5. ulnnszaesiulug () Sepiella inermis 5 - - W.A. 2550
6. MHNNIZABIANLLAD (319) Sepia pharaonis 2 2 1 n.8l. 2550
= = o
NANNIZABIANLLAD (FR) 2 - - n.8l. 2550
7. wiinvian (¥19) Sepioteuthis sp. 1 - \ n.8l. 2550
=< o
8. HNAE (/D) Octopus sp. 1 - - N.&l. 2550
9. uHNN&98 (A1) Photololigo sp. 1 < - n.8l. 2550
10. Uawinlau Sillago sihama - - 1 n.8l. 2550
FINANUIUFRRE N 31 15 10
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| = | e a & Ao g @ e ana = p
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s15197 4 nsdsziiuanuidassaganinainnislifulaneminluanmmzia

Uszinn Tane MEC,...... MEC,,., TDI/ RDA LOC RQ... RQ,,,
dndnzia win (mg/ kg wetwt)  (mg/kgwetwt)  (ug/person/day) (mg/ kg)

an Hg 0.020 0.185 11.66 0.174 0.12 1.06
Pb NA 0.410 182.14 2.72 0 0.15

Cd NA 0.091 42.50 0.634 0 0.14

Zn 3.46 13.60 8,000-11,000 164.2 0.02 0.08

Cu 0.179 0.961 900 13.4 0.01 0.07

M Hg 0.017 0.087 11.66 0.315 0.05 0.28
Pb 0.008 0.098 182.14 4.92 0.002 0.02

Cd 0.011 0.090 42.50 1.15 0.01 0.08

Zn 22.57 38.26 8,000-11,000 297.3 0.08 0.13

Cu 7.86 11.93 900 24.3 0.32 0.49

ﬁa:\'i Hg 0.018 0.083 11.66 0.315 0.06 0.26
Pb 0.017 0.210 182.14 4.92 0.003 0.04

Cd 0.433 1.76 42.50 1.15 0.38 1.53

Zn 24.14 382 8,000-11,000 297.3 0.08 1.28

Cu 49.34 478 900 24.3 2.03 19.7

k! Hg 0.004 0.024 11.66 0.364 0.01 0.07
Pb 0.146 0.533 182.14 5.69 0.03 0.09

Cd 1.32 5.23 42.50 1.33 0.99 3.94

Zn 49.48 576 8,000-11,000 343.8 0.14 1.68

Cu 0.459 1.21 900 28.1 0.02 0.04

uin- Hg 0.028 0.150 11.66 0.315 0.09 0.48
7in Pb 0.013 0.293 182.14 4.92 0.003 0.06
Cd 0.077 2.49 42.50 1.15 0.07 217

Zn 16.48 433 8,000-11,000 297.3 0.06 1.46

Cu 5.34 262 900 24.3 0.22 10.8

nin- Hg 0.035 0.224 11.66 0.315 0.1 0.70
B0 Pb 0.016 0.611 182.14 4.92 0.003 0.12
Cd 0.067 0.837 42.50 1.15 0.06 0.73

Zn 14.71 39.65 8,000-11,000 297.3 0.05 0.13

Cu 7.88 506 900 24.3 0.32 20.8
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