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Investigation of Heavy Metal Contamination in Four Kinds of Fishes from the

Different Farmer Markets in Beijing
LIU Ping, ZHOU Yi-qi, ZANG Li-jie
(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: To understand the contamination level and the exposure risk of heavy metals in aquatic products in Beijing, an inductively
coupled plasma mass spectrometry (ICP-MS) was applied to determine nine heavy metals including Pb, Cd, Cr, As and so on in
crucian carp, carp, grass carp and chub from the different farmer markets in Beijing city. All of 96 samples were collected in this
study. In them, the concentration of Pb, Cd, Cr, Cu, Ni, Mn, Zn, Fe, As are <0.2 p,g-kg_'-Z. 856 mg-kg™', <0.2 pg-kg_]-
1.965 mg-kg ™', 0.207-1.965 mg-kg™", 0.025-10.506 mg-kg™', <0.2 pg-kg™'-1.971 mg-kg™", 0.020-3.034 mg-kg ",
0. 630-33.260 mg-kg™"', 9.308-26.308 mg-kg™', <0.2 pg-kg™'-5.266 mg-kg ™" respectively. The fishes living at the bottom of
the water body were with higher heavy metal level than those living at the middle and the top of the water body. The heavy metal
concentration correlation with fish species may be due to the food chain and the age of the fishes. In 96 samples, 80 percent of them
meet the requirement of China national standard with 14. 6% , 5.2% and 10.4% of Pb, Cd and As excess limit values. Considering
different consumer’s habits and the toxicology difference for different form of heavy metal, further research is needed to assess the risk
of heavy metal intake for resident in Beijing.
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(2007 48. 4 t, 2 R 96
90% ), s . N
’ (7,8] , ,
cd Ph , . 50 ¢,
Cd Pb s Cd Pb , —20°C ,
, ¢d Pb 1.2
) ; 5
N , ICP-MS( Agilent , 7500) ;
NN . ( CEM , MARS X-press) ;
[10] As.Pb.Cd. Cr. : HNO, ( )3
Cu.Zn Fe , [11,127, H,0,( );
) [13] ( 18.2 MQ-cm) ; ICP (
Cd.Cu  Zn , )3 ; 5 3
Cd 14 ~50 .Cu 1.7~4.5 .
/n 8.7~15 1.3 ICP-MS
. Agilent 7500 1CP-MS
1
1.4
, s 0.5¢
, , 5.0 mL HNO, 2.0 mL H,0,,
, lh ,
, 0.45 pm 100 mL
, ICP-MS , (1%) ,
. . 1.5
(1) ,
1
(2)
1.1
, 8 1.6
. . . . 1.6.1
, 1.00 mL 100 pg- mL™', 24
, A 100 mL . 1%
N 1%
. 0.100 pg- mL ™ B.
) NN 0.1.00,2.00, 5.00, 10. 00 mL B
4 100 mL . 1% , :

0.1.00,2.00, 5.00, 10.00 pg-L"'
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1 Agilent 7500 ICP-MS
Table 1  Instrumental parameters of ICP-MS
/W 1500 :Ni
/W 1.0 :
Scott :@=1.0 mm, ¢ =0.4 mm
Babinto( Peltier ) :0.65~0.8 u
/L+min ! 1.0 :
Jres ! 0.1 3
/mm 8.0 .18 s
EM /V -1730 :10
Ton Def. /V 32 .1.0 mL+min !
OB/V -30 :23 ~208 u
1.6.2 : P,>1.0 ,
0.5¢
, 0.01 pg. 0.05 pg 0.10 pg 5
" 5.0 mL HNO; 2.0
mlL H,0,), , 2.1 .
, 3 Y.In ,
(1). , 9
- (C —C )/C x100% (1) 75.4% ~110.0% 3
,C <5.0%, 0.2
,C ,C pe-kg '
1.7 .
P, =C/C, 2.2 4
,P, i , C, i 2.2.1 4
, C, i 2 ,4 9
[11] L. 50%, , Cd.Ni As
. ) 0.5. 0.1, 50, 90% . [11,12]
0.5 2.0 mg/kg. , 4 Pb.Cd As
[7] , P, <0.2 3 ,
; P, 0.2~0.6 14.6% .5.2% 10.4% .4 6
: P, 0.6~1.0
2 b

Table 2 Concentration range, mean,

N

N

detectable rate and over standard rate of the heavy metals

/mg-kg ! /mg-kg ™! /% /%
Pb u~2.856 0. 402 94.8 14.6
Cd u~1.965 0.052 51.0 5.2
Cr 0.207 ~1.457 0.509 100 0
Cu 0. 025 ~10. 506 1.408 100 0
Ni u~1.971 0.112 66.7 —
Mn 0. 020 ~3. 034 0.423 100 —
Zn 0. 630 ~33. 260 7. 656 100 —
Fe 9.308 ~26.308 11.501 100 —
As u~35.266 0. 185 64.5 10. 4

1)u undetectable, —: s
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[10] 4 .
As Pb.Cd.Cr.Cu.Zn Fe Mn , ( N
Cu.Zn, Fe . ), ,
[15]
2 ,
Pb().Cd ) Hg( ) AsC )M . : 4
) 2.2.2
b b 3 ’ 4
4 > > > . Cr.Mn
b Zn b 6 ’
, , , . Cr
, . .Mn  Zn
[15]
[16~18] 4
5.2%, , . ,
[20]
[19]
b b > > ’ > N
EPA . A
3 /mg-kg !
Table 3 Mean concentration of the heavy metals in different kinds of fish/mg-kg ™!
/g Pb Cd Cr Cu Ni Mn Zn Fe As
24 78 ~363 0.257 0. 006 0. 559 1.776 0.018 0. 395 23.811 17. 982 0. 065
24 385 ~ 1571 0.387 0. 049 0.512 1.335 0. 131 0. 499 46. 215 19. 637 0. 192
24 467 ~ 1939 0. 699 0. 144 0. 488 1.916 0. 197 0.296 22.387 21. 260 0. 409
24 730 ~4200 0.262 0.010 0.476 0. 603 0. 105 0. 505 12. 895 13. 817 0.075
2.2.3 727 ¢, 715 ~1375 g,
, 795 ~1992 g; 730 ~1 140
. 3 . o) 860 ~ 1251 g,
4 , , 890 ~4 200 g.
. . 3 . 4 ,3 N
78 ~250 g, 93 ~320 g, , 1. 400,
272 ~363 g; 1. 051 1. 200 mg/kg. \ 9
385 ~690 g, 617 ~739 g, ,

1005 ~2652 g; 467 ~ , 1000 g
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, 400 ¢ ,
400 g. R s
9 ,
b b
[20]
4 s /mg-kg ™!
Table 4 Mean concentration of the heavy metals in different fishes with different body weight/mg-kg =
Pb 0. 185 1. 400 0. 400 0.930 0. 690 0.470 0.350 0. 170 0.250 0.220 0.200 0.370
Cd 0. 005 1.051 0.132 0. 007 0. 250 0. 170 0. 006 0. 006 0. 006 0. 006 0.014 0. 008
Cr 0.520 0.510 0. 500 0. 500 0. 500 0.470 0. 500 0. 500 0. 680 0. 480 0. 460 0. 480
Cu 0. 840 2.630 1.300 2.350 1. 760 1. 640 1.290 1.770 2.260 0.530 0. 450 0. 830
Ni 0.016 1.210 0. 160 0.097 0.290 0.200 0.016 0.015 0. 025 0. 097 0.110 0. 100
Mn 0. 560 0.270 0. 600 0. 480 0. 250 0. 160 0.280 0. 350 0. 550 0. 680 0.390 0. 440
Zn 7.230 13.410 5.470 6.110 8. 880 2.180 7.280 7. 040 6. 100 6. 920 7.720 5.030
Fe 9.510 8.680 11.690 11.010  10.120 11.650 10.050  10.810  11.080 13.180  13.950 11.330
As 0. 046 1.200 0. 280 0.770 0. 260 0.200 0.082 0.024 0.089 0. 046 0. 140 0.042
18.912  30.361  20.532 22.254 23.000 17.140 19.854 20.685 21.040 22.159 23.434 18. 630
2.2.4
5 5 , ,
4 N
N 4
b
[9]
b N .
5 /mg-kg !
Table 5 Comparison of the heavy metals level between documental values and that in this study/mg-kg ™'
Cu Pb Cd Zn Cr Ni Mn Fe As
1. 486 0.776 u 8.37 0. 464 0.014 0. 756 11.431 0.301
1. 699 0. 385 u 7.12 0. 506 0. 024 0. 285 9.618 0. 003
1.307 0. 088 0.012 6.82 0.553 0.072 0.315 12. 603 0.112
1.392 0. 634 0.543 5.49 0.51 0.672 0.32 11.4 0. 64
0.57 0.32 0. 005 9.9 — — — — — [21]
0.78 0.22 0.01 5 — — — — — [22]
0.67 1.27 0.043 14.6 — — — — — [23]
0.83 0.3 0.03 7.2 — — — — — [24]
1.08 0.32 0. 06 6.42 — — — — — [25]
0.5 0.63 0.11 5.53 — — — — — [26]
0.55 0.29 0.04 — — — — — — [27]
2' 3 N A Y ’
’4 A N N
5 1. 2003
0.2, , .50% (PTWI)
-1 28
NN ; 45% 7 pgrkg = [1] NN
Y Y ; N ( RfD ) O' 8 Y
. 14.6% . 5.2%  10.4% 19.3.3.40. 20, 650 33 pg-kg™'

. . 60 kg , 420 g
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. 336 pg . 8106 pg L1260 pg 75 kg, 35.66 kg 32.76 kg, 52 ,
16800 g . 8400 pg . 273000 pg 419.64 kg, 94.64 kg,
13860 pg . ( 1048.32 kg, 128.44 kg, 620.36 kg. 3900 kg.

2y, 1854.32 kg 1703.52 ke.
, 60 kg , 4
0.21 kg. 0.06 kg 2. 84 kg. 0. 86 kg. 1. 60 kg 4.26 > > > > > > > . 2007
ke, 8.21 kg 4.57 kg, 52 , ,
10.92 kg. 3.12 kg, 147.68 kg, 7.4 kg,
44.72 kg. 83.2 kg, 221.52 kg, 426.92 kg 237.64 , 4
kg.
4 > > )
> > > > > 4
( 2) b Y ’ b
60 kg ( )
8.07 kg. 1.82 kg. 20. 16 kg. 2.47 kg, 11.93 kg.
120
g’gg 100%
100 8 .
e .
RX
" |
2 60| ?éé
3 /
: .
40 Zﬁé
.
20 /
/

1 4

Fig.1 Contamination assessment of Pb,Cd,Cr,Cu and As in four kinds of fishes
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