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Abstract ; In order to investigate the heavy metal pollution of the cultured freshwater fish and its ecological risk, as

well as the human health risk, the total 57 fish samples were collected from fish pond of Pearl River Delta. Heavy
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metals were determined by AFS and ICP-MS. The results showed that the concentration range such as Cr,Ni,Cu,
Zn,As,Cd,Hg and Pb in aquatic products, were 0.020-3.240, 0.020-0.800, 0.110-1.100, 0.190-19.970, 0.030-
1.480,nd-0.606, 0.003-0.118 and 0.040-0.803 mg-kg™ (wet weight), respectively. The freshwater fish was subject
to certain degree pollution by Cr, As, Cd, Pb with exceeding rates of As (7.0%),Pb (7.0%),Cd (5.3%), Cr
(1.8%). The assessment adopted single factor pollution index (P,), and the results indicated that for Cu and Zn, all
fish samples did not exceed the allowable criteria, and for Cr and Hg, 1% -5% of samples exceeded the allowable
criteria of “Light Pollution”, while for Pb,Cd and As, 2.86%, 6.02% and 5.74% of the samples reached the crite-
ria of “Heavy Pollution”. The MPI results showed heavy metal pollution in Ophicephalus argus was the most
severe, followed by Siniperca chuatsi and Oreochromis spp, while it was slight in Ctenopharyngodon idellus. The
evaluation of edible safety of heavy metals in aquatic products was acceptable, based on the model of health risk
assessment recommended by US EPA. The health risk assessment indicated that the carcinogenic and non-carcino-
genic risks value of heavy metal ingestion were below the maximal acceptable level (5x10° a™), recommended by
International Commission on Radiation (ICRP). In summary, there is a certain degree of pollution in the freshwater

fish in Pearl River Delta region, especially for As and Cr pollution. More attention should be paid to the pollution

status, edible safety and health risk.

Keywords: heavy metal; freshwater fish; Pearl River Delta; health risk assessment
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Pearl River Delta aquaculture area

Samples of fresh fish collected from
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Table 1 The carcinogenic risk
index and reference dose of heavy metals™ "
AR fb B RID. NE=C17)
Chemical ® Chemical 9
noncarcinogens fmg-kg"-d) carcinogens
Hg 3x10* cd 0.38
Cu 5%107 As L5
Pb 1.4x10° Cr 0.91
Cr 3x107
Zn 3x10*
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Fig. 4 Heavy metal pollution index (MPI) for aquatic
product from Pearl River Delta
Note: “A”, Oreochromis spp;“B”, Ctenopharyngodon idellus,
“C”, Ophicephalus argus, “D”, Siniperca chuatsr,

“E” Aquatic product.
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Table 3 Safety evaluation on heavy metal
ER)E ke PTWIY PTWI? AWT® AWI i PTWI I 53 80% (A)
Heavy metal Species A(mg- kg'l) (A Adult)/mg /mg Ratio of AWI to PTWI /% (Adult)
%4kt Oreochromis spp 0.0067 0.469 0.033 8.27
it Ctenopharyngodon idellus 0.027 6.66
Cr 4 Ophicephalus argus 0.152 37.76
W%t Siniperca chuatsi 0.105 26.16
JK 7™ i Aquatic product 0.078 19.49
B Oreochromis spp 35 245 0.162 0.08
¥ifh Ctenopharyngodon idellus 0.119 0.07
Cu 4 Ophicephalus argus 0.156 0.07
f f Siniperca chuatsi 0.148 0.07
7K 7% fih Aquatic product 0.155 0.07
B Ef Oreochromis spp 7 490 2.076 0.49
¥t Ctenopharyngodon idellus 1.704 0.48
Zn 5 Ophicephalus argus 2.036 0.50
i #1 Siniperca chuatsi 1.959 0.47
JK7% i Aquatic product 2.042 0.49
%k Oreochromis spp 0.015 1.05 0.176 19.51
WAl Ctenopharyngodon idellus 0.019 3.53
As 4% Ophicephalus argus 0.032 18.46
% 1 Siniperca chuatsi 0.055 6.12
JK 7= i Aquatic product 0.102 11.30
B4l Oreochromis spp 0.007 0.49 0.011 2.72
Wi Ctenopharyngodon idellus 0.011 2.60
cd 5f# Ophicephalus argus 0.037 8.74
Wt Siniperca chuatsi 0.035 8.27
7K 7% fil Aquatic product 0.022 531
B k4t Oreochromis spp 0.005 0.35 0.017 5.79
¥ifh Ctenopharyngodon idellus 0.002 1.65
Hg ¥ Ophicephalus argus 0.005 5.95
%t Siniperca chuatsi 0.032 10.58
JK 7 i Aquatic product 0.016 5.46
B k4t Oreochromis spp 0.025 1.75 0.090 6.02
%44 Ctenopharyngodon idellus 0.055 5.06
Pb 5 Ophicephalus argus 0.076 493
Rt Siniperca chuatsi 0.069 4.63
7K 7% fh Aquatic product 0.077 5.13

e PTWI gt 3 0 A 2 U 1 7 4 B 4 PR AT T 2 4 AL S @ PTWIT Iy i A A PRI T TS24 AR LUK 60 kg 3137 AWT TR
Ja BN A A 2B o 4 A $ A ek (mg)

Note: “U”PTWI stands for provisional weekly tolerable intake of heavy metals recommened by WHO;

Adult weekly tolerable intake was measured

by body weight 60 kg; ©®» AWI stands for actual weekly intake (mg) of heavy metal of adults in Guangdong Province.
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x4 FUSEPA EEFNESEERBEXK (a')
Table 4 Health risk assessment of heavy metals in freshwater fish by US EPA model (a™)
R}, Rl Ry’
As Cr Cd Cr Cu Zn Hg Pb R 1oial
LoE |
) 8.96x10°  1.03x10°  148x107 3.77x10° 1.10x10®* 236x10° 197x10% 2.19x10% 1.25x10°
Oreochromis spp
i
) 1.62x10°  829x107  142x107  3.04x10° 1.06x10° 231x10° 563x10° 1.84x10° 4.94x10°
Ctenopharyngodon idellus
Ly figy
. 8.48x10°  4.69x10°  4.76x107  1.72x10®  1.06x10®* 236x10° 2.03x10®* 1.80x10® 1.61x10
Ophicephalus argus
5 fn
. ) 281x10°  326x10° 451x107  1.19x10®  1.01x10® 222x10° 3.60x10®* 1.69x10® 8.81x10°
Siniperca chuatsi
IR
. 5.19x10°  243x10°  290x107  8.89x10° 1.06x10® 232x10° 1.86x10® 1.87x10® 1.03x10°
Aquatic product
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