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Heavy Metal Concentrations in Muscle of Fishes from the Northeast China

QIN Dong-li, TANG Shi—zhan, BAT Shu—yan, ZHENG Min, WANG Hai-tao, CHEN Zhong-xiang, WU Song, MOU Zhen-ho"

(Heilongjiang Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China )

Abstract: Common carp ( Cyprinus carpio ), crucian carp ( Carassius carpio )and grass carp ( Ctenopharyngodon idellus ) were collected from
45 fisheries distributed in the nine cities of the Northeast China. Concentrations of heavy metals in muscle of 177 fish samples were deter—
mined by inductively coupled plasma—mass spectrometry. As, Hg, Pb, Cd, Cr, Cu and Zn concentrations ranged from nd~0.534, nd~0.175,
nd~1.76, nd~0.130, nd~0.521, nd~2.00, and 1.68~27.2 mg-kg™'(wet weight ), respectively. Their mean concentrations were below the Na—
tional Standards of Aquatic Product Safety. However, As, Cd and Pb exceeded the Standards in some fish samples, with 0.6%, 1.1% and
9.0% of the fish samples, respectively. The indexes of heavy metal pollution were 0.113~0.163. No evidence of obvious metal pollution in
fishes was found in the studied area, with an exception of Ph, whose pollution was detected in some regions or fisheries. Fish Zn, As, and Hg
concentrations differed significantly among three species(P<0.01 ), with higher concentrations in crucian carp than in other two. The con—
centrations of Cr in fish muscle varied significantly in different provinces(P<0.01), with lowest value found in Jilin. Our results provide the
current status of heavy metals in three main economic fish species.

Keywords: fish; heavy metals; evaluation; inductively coupled plasma—mass spectrometry
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Table 3 Certified and obtained values of heavy metals in reference

material. Data are mean+SD(n=5)

JLHE brfEftiimg-kg?  ME(E/mg kg EICR/%
Elements Certified values  Results obtained Recovery
Cr (0.43) 0.385+0.032 89.5
Cu 1.36+0.13 1.26+0.07 92.6
Zn 28.8+1.4 24.9+1.2 86.5
As 5.08+0.39 5.06+0.35 99.6
Cd (0.015) 0.014+0.002 93.3
Hg 0.169+0.018 0.171£0.021 101.2
Ph 0.81+0.03 0.845+0.032 104.3
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Table 1 Operating parameters of ICP-MS

TS %K Parameters BE(H Value TAESHL Parameters BUESH Value
R IW 1500 RAEHR RABEL
B B min” 15 3BTt EovER -y
/L min™ 0.98 Byt /s 0.3~1
DR/ min™ 0.24 GIV-2/¢ 14 3
AT /m- min™ 4.0 S B A 8 v min™! 0.1
REERIE mm 80 BB BT min” 04

R 2 WNFTRRLNE R F R H R
Table 2 Correlation coefficient(r),straight line equation LOD for heavy metals analyzed by ICP-MS

JGE Elements [F}{3 Z Tsotope AR ISTD FH5 Z %X Correlation coefficient £k 72 Line equation K R LOD/mg kg™
Cr 2Cr "Ge 1.000 O ¥Y=9.060x10"'X+1.463x10" 0.001
Cu SCu "Ge 0.999 9 Y=4.517x10"'X+6.128x10" 0.003
Zn “Zn "Ge 0.999 8 Y=7.277x10"'X+6.014x10"! 0.006
As "As "Ge 0.999 9 Y=4.059%x10"'X-9.065x10" 0.001
Cd "MCd '“Rh 0.999 9 Y=8.635x10°X-3.177x107 0.001
Hg Hg Bi 0.999 9 Y=4.649x107X+1.058x107 0.005
Pb 25Ph+2"Ph+2%Ph Bi 1.000 O Y=3.977x107'X+5.788x107 0.002
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Table 4 Heavy metal concentrations in different fish species from the Northeast China(mg-kg™ wet weight)

Samplifléiﬁ;)catinns Fish%iﬁcies Nﬁﬂr[rfer Cr Zn As td He Pb

FAb=24 e 83 xxSD 0.117+0.082 02810268 7.92+3.06 0.084+0.057 0.010+0.019 0.009+0.012 0.160+0.286
JERE nd~0254  nd~2.00  1.68~153  nd~0279  nd~0.130  nd~0.060  nd~1.76

it 47 xxSD  0.115£0.076 0.342+0.264 9.74+4.62 0.126+0.095 0.013+0.023 0.023+0.033 0.210+0.324

Wi nd~0.236  0.003~1.44 3.10~27.2 0.009~0.534 1nd~0.104 nd~0.175  nd~1.74

Hit 47 x£SD  0.134x0.095 0.267+0.167 6.03£2.75 0.087+0.053 0.009£0.016 0.009£0.015 0.155+0.247

JEF nd~0.521  nd~0.555  3.04~160 nd~0208  nd~0.087  nd~0.081  nd~1.13

TR filft 26 x£SD  0.159+0.034 0.265:0.222 8.79+3.63 0.071x0.049 0.010+0.019 0.009+0.011 0.126+0.174
JER 0.108~0.204 nd~0.638  1.68~153  nd~0.169  nd~0.062  nd~0.040 0.013~0.804

flitn 14 x+SD  0.164+0.038 0.435:0.244 10.1+6.71 0.114+0.093 0.018=0.036 0.021+0.028 0.326:0.512

JEFE 0.118~0.229 0.085~0.903 3.10~27.2 0.009~0.292 nd~0.104  nd~0.095  0.019~1.74

Lifh 14 xxSD 0.161£0.028 0.343x0.162 6.25:348 0.058+0.041 0.012+0.023 0.010£0.021 0.195£0.310

JERE 0.116~0.196 0.085~0.555 3.04~16.0 0.017~0.186 nd~0.087  nd~0.081  0.022~1.13

TG it 28 x£SD  0.059+0.058 0.338+0.364 8.48+2.45 0.089+0.068 0.006+0.011 0.010+0.013 0.170+0.341
WEFE nd~0.163  Nd~2.00  534~13.9  1d~0269  nd~0.050  nd~0.060  nd~1.76

{75} 15 xxSD  0.060+0.058 0.292+0.224 9.16+3.46 0.129+0.086 0.013+0.012 0.014=0.019 0.125+0.125

JiFE nd~0.144 0.015~0.770 4.02~17.8 0.009~0.344 nd~0.038  nd~0.064  nd~0.407

il 16 x+SD 0.076£0.061 0.264=0.153 6.48+3.16 0.087+0.049 0.005£0.008 0.006:0.008 0.0630.047

JEF nd~0.154  nd~0.538  3.94~157 0.028~0.184 nd~0.027  nd~0.028  nd~0.128

HEITA fil 29 xxSD  0.173x0.083 0.2410.185 6.62+2.63 0.090+0.052 0.014+0.026 0.010£0.012 0.181+0.315
S nd~0254  nd~0.639  3.14~14.5 0.015~0279 nd~0.130  nd~0.034  nd~1.61

it 18 x+SD  0.149:0.076 03110304 9.91+3.61 0.133+0.107 0.010=0.017 0.031=+0.044 0.1910.231

JEF nd~0236  0.003~144 589~19.1 0.048~0534 nd~0.059  nd~0.175  nd~0.806

Bidfh 17 x+SD  0.196x0.138 0.207+0.168 544141 0.111:0.056 0.011x0.015 0.010£0.016 0.210+0.288

JEF nd~0.521  nd~0.533  3.08~7.87 0.035~0.208 nd~0.050  nd~0.066  nd~1.06
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Figure 2 Indices of heavy metal pollution in fishes
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