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Distribution of Hazardous Heavy Metals(Hg, Cd and Pb) in Fishery
Products, Sold at Garak Wholesale Markets in Seoul

Hee-jin Ham'
Seoul Health & Environmental Research Institute, Seoul 138-701, Korea

Abstract — The contents[average(minimum~maximum), Unit:mg/kg] of hazardous heavy metals(Hg, Cd and Pb)
were estimated from 951 fishery products in Seoul(468 fishes, 373 shellfishes, 39 crustaceans and 71 others) from
January to December in 2001 by Atomic Absorption Spectrometer. Hg contents showed in shellfishes
[0.033(N.D.~0.19)]>others[0.026(N.D.~0.11)]>crustaceans{0.026(N.D.~0.09)>fishes[0.01 8(N.D.~0.19)], Misgurnus
mizolepis(0.19) and Tegillarca granosa(0.19) were the highest. Pb content were shellfishes [0.223(N.D.~1.38)]

>fishes[0.213(N.D.~1.68)]>others[0.151(N.D.~0.39)]>crustaceans[0. 144(N.D.~0.44)],

and Misgurnus mizolepis

(1.68)>Hypomesus olidus(1.44y>Tapes philippinarum(1.38)>Anguilla japonica(1.35). Also, Tegillarca granosa(1.85)
was the most Cd contents among shellfishes[0.288(N.D.~1.85)].
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Distribution of Hazardous Heavy Metals(Hg, Cd and Pb) in Fishery Products~

Table 1. Heavy metal contents of fishes in Korea (Unit : mg/kg)
o] 5 (Fishes) Samples Hg Pb

7} 2} v) (Flounder)Limanda herzensteini 26 0.016(ND-0.025) 0.204(0.05-0.52)
Z A(Cutlassfish) Trichiurus lepturus 32 0.015(ND-0.05) 0.211(0.06-0.51)
7+ A & (Black porgy)Acanthopagrus schlegelii 3 0.007(ND-0.01) 0.077(0.05-0.11)
3159} (Common mackerel)Scomber japonicus 22 0.02(ND-0.15) 0.234(0.09-0.48)
4 o] (Flatfish)Paralichthys oivaceus 5 0.01(ND-0.02) 0.182(0.06-0.30)
% X|(Saury)Cololabis saira 32 0.015(ND-0.03) 0.273(0.08-0.48)
& ©](Sea bass)Lateolabrax japonicus 5 0.008(ND-0.018) 0.268(0.18-0.52)
o F(Alaska cod fish)Gadus macrocepgalus 19 0.016(ND-0.035) 0.191(0.03-0.36)
%= t}E](Finespotted flounder)Pleuronichthys cornutus 3 0.018(0.017-0.019) 0.22(0.12-0.28)
=] (Red seabream)Pagrus major 12 0.037(0.016-0.090) 0.186(0.08-0.38)
s el (Alaska pollack) Theragra chalcogramma 29 0.025(0.003-0.050) 0.257(0.02-0.41)
v 32} X] (Gunther)Misgurnus mizolepis 15 0.050(ND-0.190) 0.264(0.02-1.68)
v 3 2) (Cantor)Misgurnus anguillicaudatus) 14 0.022(0.004-0.044) 0.306(0.12-0.68)
7l o] (Brown croaker)Miichthys miiuy 16 0.016(ND-0.025) 0.174(0.04-0.45)
Hll 2} oy (Common eel)Anguilla japonica 8 0.019(ND-0.044) 0.348(0.09-1.35)
v o] (Butterfish)Pampus argenteus 30 0.016(ND-0.07) 0.217(ND-0.53)
Al (Yellow croaker)Pseudosciaena crocea 26 0.015(ND-0.049) 0.188(0.04-0.46)
8-°1(Gold fish)Carassius auratus 8 0.023(0.007-0.04) 0.16(0.03-0.36)
2} X (Spanish mackerel)Scomberomorus niphonius 25 0.017(ND-0.06) 0.248(0.06-0.77)
A1 tll(Red tongue sole)Cynoglossus joyneri 8 0.021(ND-0.07) 0.193(0.05-0.45)
% ©1(Striped mullet)YMugil cephalus 7 0.012(ND-0.029) 0.299(0.12-0.59)
o} (Fishing frog)Lophiomus setigerus 8 0.012(ND-0.02) 0.179(0.06-0.51)
< Bl (Flathead)Platycephalus indicus 8 0.011(ND-0.026) 0.238(0.07-0.52)
% (Red horsehead)Branchiostegus japonicus 3 0.007(ND-0.01) 0.10(0.11-0.14)
-2 (Armorclad rockfish)Sebastes hubbsi 10 0.013(ND-0.03) 0.265(0.04-0.53)
2 21 4= (Atka mackerel)Pleurogrammus azonus 10 0.020(ND-0.06) 0.226(0.01-0.50)
2 5 oy (Forskal)Myripristis murdjan 10 0.014(ND-0.027) 0.185(0.08-0.50)
7 ©](Gizzard shad)Clupanodon punctatus 5 0.019(0.01-0.031) 0.222(0.06-0.41)
Z7](Redlip croaker)Pseudosciaena polyactis 10 0.019(0.01-0.027) 0.198(0.02-0.44)
5 (Red sea bream)Chrysophrys major 23 0.014(ND-0.03) 0.235(0.08-0.56)
% o) (Herring)Clupea pallasii 6 0.013(ND-0.02) 0.132(0.04-0.15)
&} X|(Horn fish)Hemiramphus sajori 2 0.014(ND-0.027) 0.23(0.12-0.34)
& o](Skate ray)Raja kenojei 5 0.018(0.01-0.03) 0.18(0.11-0.27)
71 EHEte.) 23 0.021(ND-0.08) 0.186(0.03-1.44)
Subtotal 468 0.018(ND-0.19) 0.213(ND-1.68)

The values are averages(min~max), N.D.:not detected
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ob] g3A)zl F Ag AaK1+]) 2miE ¥ {U1ERS B
BIX)A 450°Ce) 3)skEo) W 935 YA, B3t &
U 318e B2 ZFAlZ Gt 24 miE 7}5le] AR 6A

AZF U, 3gd E2L 05N-HNO2Z2 &85k Toyo
5B AFHAE o3 5, 05N-HNOZ Y S0ml= F-E31
P AE Fo| FES THE 5302 JIEESion, Pbe}
Cd+= atomic absorption spectrophotometer (SpectrAA 800,
Varian Co., Australia)Z AF&3}o], graphite A.A.S.*H(Atomic
Absorption  Spectrophotometry) ©. 2 2218}, Hge cold
vapor AASHOE FA3Igom, 1 oo 4 g Pbe
2833 mm, Cde= 2288 nm 28] HgE 253.7nmZ. 8133t}
Nitric acid, hydrochloric acide F3|F&5Z24H & Alef
(Matunoen Chemical Ltd, Japan)S AMESIRIL, SRT-E &
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148 Hee-jin Ham

Table 2. Heavy metal contents of shellfishes in Korea

(Unit : mg/kg)

=) F(shellfishes) Samples Hg Cd Pb

70 Z 7] (Purple washington)Saxidomus purpuratus 5 0.026(ND-0.06) 0.068(0.01-0.21) 0.136(0.03-0.18)
3 (Snail)Rapana venosa 11 0.021(ND-0.04) 0.182(0.01-0.47) 0.195(0.13-0.34)
Z ¥l o] (Whelk)Buccimon striatissimum 16 0.025(ND-0.09) 0.161(0.01-0.63) 0.149(0.03-0.32)
=(Oyster)Crassostrea gigas 28 0.028(0.01-0.09) 0.212(0.01-1.07) 0.214(0.06-0.55)
12N Ark shell)Tegillarca granosa 77 0.069(ND-0.19) 0.735(0.01-1.85) 0.282(0.03-0.75)
-1l $H(Schrenck)Spisula sachalinensis 21 0.017(ND-0.05) 0.100(ND-0.39) 0.171(0.05-0.32)
3 %(Surf clam)Mactra veneriformis 20 0.023(ND-0.09) 0.104(ND-0.60) 0.205(ND-0.48)

SK(Gould)Solen strictus 22 0.027(ND-0.08) 0.105(ND-0.47) 0.233(0.04-0.85)
EA] Z 7} (Shortnecked clam)Tapes japonica 34 0.029(ND-0.08) 0.142(ND-0.46) 0.246(0.03-0.79)
u}-A] Z(Shortnecked clam)Tapes philippinarum 39 0.023(ND-0.12) 0.143(0.01-0.66) 0.223(ND-1.38)

B 3}(Shortnecked clam)Meretrix lusoria 16 0.018(ND-0.05) 0.187(0.01-0.64) 0.339(0.07-0.85)
v] & 27} (Pink butterfly shell)Peronidia venulosa 2 0.005(ND-0.01) 0.140(0.05-0.23) 0.140(0.13-0.15)
Z~2W(Turban shell)Batillus cornutus 33 0.024(ND-0.06) 0.178(0.01-1.05) 0.179(0.07-0.54)
A 3 (Marsh clam)Corbucula fluminea 7 0.024(ND-0.09) 0.43(0.01-0.86) 0.274(0.05-0.78)
7127l (Pen shell)Pectinata japonica 7 0.019(0.01-0.05) 0.404(0.01-1.68) 0.144(0.08-0.24)
3] 271 (Ark shell)Scapharca broughtonii 4 0.039(0.01-0.06) 0.62(0.02-1.70) 0.175(0.15-0.21)
Z & (Musse)Mytilus coruscus 31 0.024(ND-0.09) 0.152(ND-1.09) 0.246(0.04-0.83)
Subtotal 373 0.033(ND-0.19) 0.288(ND-1.85) 0.223(ND-1.38)

g ol23l3t & ARl eH, 72t F459 & 599 0.001-0. 271 mgkg, 7 579 0.005-1422 mgkg 5°J

ZFollo = lmg/ml-J YAEHE A8 (Wako Pure Chemical
& ARgER] 0.5N-HNO, g0 2 34

w7t FEEE I8 AR FYT e E oY
o] ZS Arlsle] B edl, HgS 88.6%, Cd 92.1%
225 Pb 91.9%<] 3488 HATh

o F

i

olRe =35 &

ojFolA FFE THS EAS A3 Hg 0018
(N.D~0.19)mg/kg, Pb 0213(N.D.~1.68 mgkg)o-& 7}zb b
ERACHTable 1).

Hgol H#8% 0018(N.D~0.19mgkge 3 %]
0.081 mg/kg, = 5] 0.82(0.004-0.500)mg/kg, 2 5'Vo]
0.067(0.010-0.162)mgkg, B S¥°] 0.042-0.111 mgkg, &
S90]  0.044(0.0041-0.1585)mg/kg, Tam et al'?°] 0.06
(<0.03-0.3)mg/kg= Hst A} ¥wd of 2 g A3}
2 Jehfg o, %4 Y9 Hg 32 0.001-0.014 mg/kgs
Hd A A8 7Y & Hg 3182 0.19 mg/
kgo 2 B2 w|Fepx|o| i},

Pbe] HEFFF 0213(ND~1.68 mgkg)e = 579

0.111(0.015~0.499)mg/kg, & 5”2 0.071 mgkg, Tam et
al'”9] 0.03(<0.01-0.13), & 57 0.003-0.174 mgkg, =t

HISRTE =

4.80)mg/kg
P g

T BuEHRUE ¥

FAE, & T 029(ND-1.87)mg/kg,
A4 5"l 0.308(0.108-0463)mg/kg, H T 226 (0.02-

FAE YT 7
e 1.68mgkge ® S n|FHAIPL 1 v}

<, Wol 1.44 mgkg, W] 135 mgkg w010},

R S

AeAM F2

e

A3 A3 Hg 0.033
(N.D~0.19)mg/kg, Cd 0.288(N.D.~1.85)mg/kg, Pb 0.223

(N.D~1.38)mg/kg > 2 Z}z} LJERGTH(Table 2).

Hg B 0.033(N.D~0.19)mgkes,
(ND-0.026)mg/kg H.th=
0.038 mgrkg, &

A 59 0.007
o AFAE Yot d 579
5199 0.029(ND-0.029)mg/kg, ¥ E'9¢]

0.036(ND-0.221)mg/kg, & 59 0.032(0.0028-0.2141)mg/

kehs UX|skart.
FHg dund o] Ae
U A& 5921 0.013(0.001-0.025)mgkg, &

kg, & 59 0.006 mgkge} Bl o) iE TAE
Tam er al.'?9] <0.03(<0.03-0.03)mgkeze= Lx|sisict. 3

0.028(0.01-0.09)mg/kg= LFeh
3k 5172] 0.008mg/

BRI,

o] 7%, 0.024ND-0.09mgkg® ERYG & E29] 0011

(0.001-0.075)mg/ke,
0.005 mgkgE b=

s
L =0
I S v

=M 0008 mgkg, ¥

509

AFE, Tam e al'?9] <0.03

(<0 03-0.04)mg/kg, Hraiki et al'”?) 0.528-0.713 pg/kgh th=
< AARE YERISITE vAIEe
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Distribution of Hazardous Heavy Metals(Hg, Cd and Pb) in Fishery Products~

Table 3. Heavy metal contents of crustaceans and others in Korea
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(Unit:mg/kg)

72} F(Crustaceans) & 7] €l (Others) Samples Hg Pb
7} 2}F(Crustaceans)
78 7} A (Crayfish)Cambaroides similis 2 0.01(ND-0.02) 0.300(0.28-0.32)
Z Al (Blue crab)Portunus trituberculatus 2 0.025(ND-0.05) 0.085(0.05-0.12)
o 8K(Fleshy shrimp)Penaeus trituberculatus 5 0.03(ND-0.07) 0.148(0.04-0.31)
& 7| (Shore crab)Pachygrapsus crassipes 3 0.035(0.01-0.06) 0.075(0.04-0.11)
vl & A $-(Oriental river ptawn)Macrobrachium niphonese 2 0.045(0.04-0.05) 0.100(0.06-0.14)
Al (Ashiharagani)Helice tridens tridens 3 0.017(ND-0.03) 0.25(0.07-0.41)
ul A]) 2-(Japanese paste shrimp)Acetes japonicus 5 0.014(ND-0.04) 0.238(0.10-0.44)
Y Al 2-(Flexed shrimp)Heptacarpus geniculatus 7 0.023(ND-0.06) 0.150(0.11-0.18)
% 8}(Shiba shrimp)Metapenaeus joyneri 5 0.038(0.01-0.08) 0.066(ND-0.10)
&) $-(Hiodoshiebi)4canthephyra purpurea 5 0.021(ND-0.09) 0.152(0.07-0.33)
Subtotal 34 0.026(ND-0.09) 0.144(ND-0.44)
7] EH(Others)
<T7Z F(Cephalopoda)>
7t @ 7 o (Cuttle fish)Sepia esculenta 10 0.017(ND-0.05) 0.145(0.04-0.39)
2 5% 7] (Beka squid)Loligo beka 5 0.024(ND-0.08) 0.142(0.04-0.29)
}2] (Poulp squid)Octopus minor 9 0.029(ND-0.07) 0.125(0.02-0.30)
0] (Common octopus)Octopus dofleini dofleini 7 0.030(0.01-0.09) 0.17(0.08-0.34)
% oy(Squid) Todarodes pacificus 7 0.027(ND-0.09) 0.116(0.05-0.19)
=4 1] (Webfoot octopus)Octopus ocellatus 8 0.031(ND-0.09) 0.114(0.06-0.26)
3] (Arrow squid)Doryteuthis bleekeri 3 0.033(ND-0.08) 0.120(0.08-0.17)
<%1 4 5 & (Protochodata)>
] Al (Sea squirt)Halocynthia roretzi 2 0.010(ND-0.020) 0.170(0.15-0.19)
u] & ¥ (Eboya)Stylela clava herdman 15 0.039(0.01-0.11) 0.155(0.07-0.30)
<=3 % & (Echinodermata)>
7N E-(Gae-bul)Urechis unicinetus 2 0.000(ND-ND) 0.120(ND-0.24)
3l 2} (Seacucumbers)Stichopus japonicus 3 0.035(0.01-0.06) 0.100(0.07-0.13)
Subtotal 68 0.026(ND-0.11) 0.151(ND-0.39)
Total 951 0.025(ND-0.19) 0.227(ND-1.68)

kg2 YER} 4 522 0.010(0.001-0.020)mgkgHrhs =5k
o, o] 59 0,07 mgkghthe W 23S YeRiiH 7t
2} =& Hg €32 0,19 mgkge & BEAE mgto]gch

Cdo] #42 feivate] A dFlMT #A¥s . e
Aol BE FFelAnt dAZ At 0.288(N.D.~1.85)mg/kg
2 vl ole 2 579 2o F79 HIEF 0182
(N.D~1.905)mg/kg, & 59| 0.001-0.344 mgkg, 7 5"
0.069(ND-1.034)mgkgERTHe & AFE, ¥ 599
0.61(0.02-1.86)mg/kg, & 5279 1.03-1.95 mgkeg, & 57
0.744 mgikg, 2= 599 0.508(0.02-1.93)mgkgER T WS
Aztz e

FEEE AU EE, 29 FH9 0.212(0.01-1.07)mgkegZE
Rt & 579 0.510.02-1.15)mgkg, & 59 0.37 mgkg,
g 5™ 029mgkg, Tam er al'?9] 1.40(<0.02-4.0),
5199 0.02~1.7] mgkgEHT}t ¥ £X8 Yehiuct %

9] A 0.152(ND-1.09)mgkg® YER} & 529] 0.17(0.02-
037)mgke, & V¢ 04-4.1 mgkg, 3 579 0.19 mgkg,
3 S®9 018mgkg Tam et al'?9 015 (<0.02-
0.87)mgkgsl REI1EFH} AX g2}, Lares e al?9)
0.00555 mg/kg, & 599 0.02~037 mghkgd AEH¥RTI=
¥, Hraiki er al'”9] 0.222-0375 mghkghtie 2o 3
g vo] FUct vRREre] 79 0.143(0.01-0.66)mg/kg O 2
Ueht o] 5} 086 mgkghths e £X8 HYoL}
& 599 0.17(0.07-049mgkg, & 599 002 ~049 mg
kg A=} ST Aol A9 0.735(0.01-1.85) mg/
kg2 JERY & 599 071(0.11-1.48) mgkg, 3+ 57<]
0772 mg/kg, & 5'9¢) 0.11~1.93 mgkgEa A8t s)F
ol 7P & S e 2} 52 wute] B¢
#HI 19mgked] C/F AEH, gl oigk #A1ed
2.0 mgkegdll 23shs ASE Atk Busiie 2 A
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A= iF 72 7P B2 oAle ZRelA vERd
= 5 49 ZHE (eI shEoiel A5 0.068(0.01-
021)mgkgl. & YEFY} Tam et al'?9] 0.32(<0.02-2.2)mg/
kg, 2 579 0.027 mgkgEETRE & 35 JepiT)

Pb B8 0223(N.D~138)mgkgS A 9] 0026
(ND-0.42)mgkg, 2+ 52] 0.138(0.013~0.462)mg/kg B T
Eotort & 599 0.723mgkg, & 79 0.38(0.01-
1.5)mgkg, ¥ F'9¢ 037(0.05-1.5)mgkg, @ E2¢
0.90-1.17 mgkgsths % X8 Jepj3it.

F5EE A9Ey, 29 % 02140.06~0.55 mgkg)E L}
eht 7 529 008~1.20mgke, & S'%9 0.06~1.51 mg/kg,
3 5] 0008 mgkgRthe =S, Tam er al'?9] 026
(<0.01-0.86), & 529] 0.5 mgke(0.08-1.21 mgkg), & F'¥<]
031 mghkgths @& S BT $34e] AL 0246
(0.04~0.83mgkg)o 2 YER} A 529 002~ 1.01 mgkg, 2
5192] 0.02~1.51 mgkg, & 572 029 (0.02-1.01)mg/kg, F
5Y2] ND-58mgkg, & 52 036mgkg 3 F5'%9
033 mgkg, Hraiki er al' 0473-0.682mgkg, Tam et
al®2] 037(<0.01-1.15 thHEe] RIERT B £ B
A3, TR Lares et al?’3H] 0.00083 mghkgl & WS £S5
W330S Wolr}, ux|gte] 739 0223 (ND~1.38) mgkgo 2
e} 7 E29] 0.08~0.89 mgkg, & 579 0.07~1.14 mg/
kgiths %8 £AE, & 99 039(0.08-0.89) mgkg, ©l
519 093 mghkgRths ¥ & HYx, Auke] A¢
0.282(0.03~0.75)mghkg2 2 Ueh} & %) 233 008
~1.05 mg/kgiohs @ A5E Jeplich 7Y &2 Pb 38
2 138 mgkgl 2 AT v ol

o7

dzRe 535 #

AaFANN FFE FFE AT ZH¥ Hg 0026
(N.D~0.09)mg/kg, Pb 0.144(N.D.~04hHmgkg> 2 z}z} LJe}
WtHTable 3).

Hgol ke 8]l A57F glo] ¥lashA] X3, o,
AR $-2] 739 0.023(ND-0.06)mg/kgs et Tam et al'?
o] <0.03(<0.03-0.07)mg/kg, Marx ef al*®2] ND-1.65mg/
kgt XAt

Pbo] ke 0.144(N.D~044)mgkgZ UER} 2S00
0.109(0.006~0.510)mg/kg® H 13 ZRT ik B FXE
ok

59 E3% #¥

FE25 SolMe FF < BAT A3 Hg
0.026(N.D.~0.11)mg/kg, Pb 0.151(N.D.~0.39)mg/kge 2 7}
7} VEFTH(Table 3).

Hg®l =2 0.026(N.D~0.1)mgkg®E e} Tam er
al'?2] <0.03(<0.03-0.09)mg/kgh the thh ¥ £ 1}
BRI, Pbe] TS 0.151(N.D~0.39)mgkgs UERE 2}
E7¢] 0.188(0.010~0.877)mgkg B ohe %, Tam er
al.'?9] 0.08(<0.01-0.35)HTh= && X8 H4rt

¥

B
ok

Zt It B35 #F mAvIE nF

Hgdl 795 A9EH, 357 A9 oFolA 1.0 mgke,
dinfzo e RIBo1RoA 1.0 mgkg, THAE oJHF 0.5-
0.7 mg/kg, 55U oJF 7FJFolA 1.0 mgkg, Yol
methyl-Hg 24 03 mgkg, AWM s o FA oA
2.0mg/kg, U152 1.0mgkg SO F7PE, TREE OF
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