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ABSTRACT - The content of the trace metals in the cultured and wild fishes were determined. The tested fishes
were genuin porgy (Pagrus major) and black porgy (Acanthopogrus schlegeli). The samples of the cultured and wild
fishes were collected from slices of raw fish in shops, during 2003 to 2004. The samples were digested with acids,
then analyzed by ICP (inductively Coupled Plasma Spectrometer) and AAS (Automic Absorption Spectrometer) for
the content of lead (Pb), cadmium (Cd), arsenic (As), copper (Cu), manganese (Mn) and zinc (Zn). The content of
mercury (Hg) was determined using mercury analyzer. The mean contents of trace metals in cultured and wild fish
was 0.031, 0.047mg/kg for total-mercury, 0.321, 0.407 for Pb, 0.048, 0.063 for Cd, 1.006, 1.132 for As, 0.467, 0.806
for Cu, 0.233, 0.293 for Cr, 9.69, 12.20 for Zn, 0.798, 0.624 mg/kg for Mn, respectively. The content of all the trace
metals except manganese in wild fish was more than that in cultured fish. The highest level of total-mercury, lead,
cadmium, zinc, chromium and arsenic in the samples analyzed were all below the quarantine limit of Korean
regulation and guideline established by the U.S. Food and Drug Administration for human consumption. The level
of the trace metals in the samples was negligible, which could be endogenous. Our data obtained in this study
showed that the average weekly intakes of lead, cadmium and mercury from cultured and wild fishes takes about
6~13 % of PTWI(Provisional Tolerance Weekley Intakes) that FAO/WHO Joint Food Additive and Contaminants
Committee has set to evaluate their safeties.
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Table 1. The contents of trace metals in cultured fish's each portion

05N FAHgol 20mLE AFEF F o443 ths 2ol
2 100mLE 343l 48 AggAoR siqith o] 4
Hol| ALg3 AALS Super-Pure(Merck, Germany)°|$it}. ¥
s el BAe 229 9= Gold-amalgamHell &
3ted A 2ASHIL, F2 Automic absorbance analyzer
72, Jleg, ¥&, 79, ZE, ofd, W7k Inductively
coupled Plasma(ICP, Autumscan 25. Thermo Jarrell Ash.
USAYE AMg-3te] bzt 24351t o] W & Algel &4
W%+ National Research Council of Canada®] Certified
Reference Material (DOLT2)3 wl#w4d RFEH-E Hrt
3 oJF AEE oA Z1ed At Zo] A 4%k
90% ol’de] FE&S RIS

A o mE

AL OjFe| £Y DTS B

ojftel &, W, B, 9, 7k AdE &9 mEES o
%S Table 13} 2t}

oF2|at o) R FEEe] TS LlolM FE(Hy)
o] 0.061, F(Pb) 0.022, FF=H(Cd) 0.047, HlA(As) 1.337
mg/kg, 72 (Cu) 0381 mgkg, ZE(Cr) 0.130, ©}A 0.460
mg/kgel, WA Hgzl 0.006, Pb 0.022, Cd 0.041, As
0.909, Cu 0232, Cr 0.115, Zn 8.002, Mn 0.505 mg/kg,
vl A Hg7b 0.031, Pb 0.595, Cd 0.064, As 1.133,
Cu 0.825, Cr 0.175, Zn 17.27, Mn 0.643 mg/kg, 114
Hg7} 0.025, Pb 0.220, Cd 0.042, As 0.700, Cu 0.443,

Heavy metals (mg/kg)

Hg Pb Cd As Cu Cr Zn Mn

Spleen 0.061 0.245 0.047 1.337 0.381 0.130 11.07 0.460
(ND*~0.113) (ND~1.254) (ND1~0.065) (0.567~1.958) (ND~1.143) (0.052~0.307) (3.481~30.30) (0.224~0.906)

Intestine 0.006 0.022 0.041 0.909 0.232 0.115 8.002 0.505
(ND~0.010) (ND~0.031) (00.20~0.042) (0.600~1.218) (ND~0.464) (0.103~0.028) (4.114~-9.890) (0.218~0.792)

Egashell 0.031 0.595 0.064 1.133 0.825 0.175 17.27 0.643
(ND~0.043) (ND~0.817) (0.040~0.118) (0.600~5.666) (ND~1.649) (0.128~0.223) (4.114~38.32) (0.218~1.067)

Stomach 0.025 0.220 0.042 0.700 0.443 0.260 9242 0.869
(ND~0.037) (ND~0.440) (ND2~0.057) 0.653~0.748 (0.264~0.622) (0.186~0.334) (6.648~11.84) (0.322~1.416)

Liver 0.042 0.533 0.051 1.546 0.581 0.256 12.56 2.310
(0.026~0.054) (0.321~0.745) (0.032~0.064) (0.562~1.847) (0.425~0.725) (0.187~0.345) (5.428~17.47) (1.049~3.056)

Skin 0.021 0.308 0.042 0.409 0.341 0.462 0.018 0.001
(0.012~0.042) (0.272~0.527) (0.037~0.068) (0.375~1.746) (0.246~0.445) (0.272~0.642) (ND~0.422) (ND~0.003)

Total 0.031 0.321 0.048 1.006 0.467 0.233 9.690 0.798
(ND~0.113)  (ND~1.254) (ND~0.118) (0.375~5.666) (ND~1.649) (0.052~0.642) (ND~3832) (ND~3.056)

» The value are means(min~max)
IND ; Not detect
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Cr 0260, Zn 9242, Mn 0869 mgkg, 7HollAE Hgrt
0.042, Pb 0.533, Cd 0.051, As 1.546, Cu 0.581, Cr
0.256, Zn 12.56, Mn 2310 mg/kg, ZA&lA Hg7l 0.021,
Pb 0308, Cd 0.042, As 0409, Cu 0341, Cr 0.462, Zn
0.018, Mn 0.001 mg/kg®] AZE AT

HZFFEHE = Hee YA, Poe B4, Cde HA, Ase
7h, Cuz= ¥4, Cre AR, ZnS 7 MnS 7HA S4
ERsTh FAlak olfe] S48 HagkS Hgrt 0.031, Pb
0321, Cd7F 0.048, As7} 1,006, CuZ} 0467, Cro] 0233,
Zn 9.690, Mn 2.708 mg/kg® 2 BEAEUTL o] Axj=
FHuE AEFAT dE 3 ulS FDA 71Ee 238K

R RO Vehgryh, 5
Rt 0Bl FoiE niym3s wY

AAE oJFe] RBepd wEe] SHFS Table 29} 22t}
AL o] 91 mlRFadre] dare ZololM Fe(Hg)
o] 0.021, H(Pb) 0.110, 7F=5(Cd) 0.030, ¥4 (As) 1.251
mgkg, T2(Cu) 1.179 mgkg, ZE(Cr) 0.148, o} 0315
mg/kgel, WA Hg7l 0.038, Pb 0.352, Cd 0.036, As
1257, Cu 0.268, Cr 0.154, Zn 10.05, Mn 0.500 mg/kg,
HZgol A Heg7l 0.136, Pb 1.015, Cd 0.128, As 1.076,
Cu 1.658, Cr 0.412, Zn 21.44, Mn 1.179 mg/kg, oA
Hg7} 0.045 Pb 0.482, Cd 0.063, As 1370, Cu 0.562,
Cr 0300, Zn 14.89, Mn 0472mg/kg, ZrellAE Hgrt
0.019, Pb 0449, Cd 0.114, As 1.145, Cu 1.149, Cr

0.203, Zn 13.05, Mn 0.948 mg/kg, &1 Hg7} 0.022,

Table 2. The contents of trace metals in wild fish's each portion
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Pb 0.032, Cd 0.008, As 0.677, Cu 0.021, Cr 0.542, Zn
5.374, Mn 0.32 9mg/kgo] HZ% it

njgFEEEE He, Pb, Cd, Cu, Zn 2 Mn )3,
Ase YoM, Cus ZAI9L Tl A JERdTh Adat
o} & HAFFS Hert 0.047, Pb 0.407, Cd 0.063,
As 1.132, Cu 0.806, Zn 12.20, Mn°] 0.624 mgkgl =
AU o)5e] datw 715X ojuld

0=

Ve Aoz vet

Aol 0.047, S 0321, 0407, H=ES 0.048, 0.063,
BAE 1.006, 1.132, &+ 0467, 0.806, IE2 0.233.
0.293, o} 9.69, 12.20, B+ 0.798, 0.624 mgkgl2
7k EAE AT

Bhako
=

b

AnkH 0z Aol

=

Sz =
= A & F fllen], A Ao
B FZEI o8 ARER SeuEe] F el A
ol 0.5 mgkgith B QYT wFAAE (HEse0
1.0 mg/kg, EIJANME F4202 04 mekego 2 3L
Ao} irte] F7llNE spAEL A $aL e A
ofth. F4t H AR ofFe o S 0321 B 0407
2 UE vehlA 2AkE Aake} F813E 2ol o
G B AR o1F T FIEE FE 0.048 B 0.063

heavy metals(mg/kg)
Sample

Hg Pb Cd As Cu Cr Zn Mn

Spleen 0.021 0.110 0.030 1.251 1.179 0.148 8.367 0.315
(ND~0.045)  (ND~0.220) (ND~0.601) (1.098~1.903) (0.927~2.030) (0.097~0.200) (8.158~8.576) (0.256~0.375)

Intestine 0.038 0.352 0.036 1.275 0.268 0.154 10.05 0.500
(ND~0.077)  (ND~0.384) (ND~0.084) (0.834~1.959) (ND~0.556) (0.080~0.273) (5.188~16.42) (0.211~1.251)

Eggshell 0.136 1.015 0.128 1.076 1.658 0.412 21.44 1.179
(ND~0.154)  (0.045~1.224) (0.045~0.245) (0.645~1.452) (1.247~2.487) (0.225~0.568) (10.42~28.27) (0.648~1.486)

Stomach 0.045 0.482 0.063 1.370 0.562 0.300 14.89 0472
(ND~0.074)  (0.018~1.290) 0.019~0.127 (0.363~2.896) ND~1.490  (ND~0.589) (5.868~32.43) (0.210~0.763)

Liver 0.019 0.449 0.114 1.145 1.149 0.203 13.05 0.948
(ND~0.075)  (ND~0.787)  0.15~0261 (0.513~2.282) 0.826~3.562 (0.059~0.462) (4.332~22.84) (0.452~1.321)

Skin 0.022 0.032 0.008 0.677 0.021 0.542 5374 0.329
(ND~0.043)  (0.012~0.057) (ND~0.010 (0.224~0.875) (ND~0.043) (0.248~0.958) (3.221~8.257) (0.242~0.531)

Total 0.047 0.407 0.063 1.132 0.806 0.293 12.20 0.624
(ND~0.154)  (ND~1.290) (ND~0.245) (0.224~2.896) (ND~3.562) (ND~0.958) (3.221~32.43) (0.210~1.486)

Y The value are means(min~max)

2ND ; Not detect
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Fig. 1. Comparison of trace metals contents in cultured and
wild fish.
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Fig. 2. Proportion of trace metals intakes to provisional
tolerable weekley intakes (PTWI).
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