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. : Hg 0.013~0.084 ug-g™, As ND~
3.0ug-g™, Pb ND~0.48 pg-g™*, Cd 0.002~0.579 pg-g™*, Cu ND~11.7 pg-g™*, Cr ND~4.1 pg-g™~,
ND~0.0015pug-g> DDT  ND-~0.173pug-g™.
, Cd As Cr,
DDT Cr > ,
, , 60 kg ,
3.0pggt 42.9gd™.
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\ \ Pi=1 ;
Pi 1, : [2].
, Hg )
As, Cd Pb & Bl
Cu Cr, DDT ( 1,
). , : HI=(TMCxCR)/(BWxRfD),
1.2 tHI ; TMC
) - , (ug-g™), CR  1d (gd™), BW
- Pi=CilS;, 1P i (kg), RfD
, Ci i , Si i /
1 Hg-g™
Hg As Pb Cd Cu Cr DDT

0027 16 006 0393 116 ND 0.000 7 0.015
0.028 12 ND 0.446 3.0 06 0.0012 0.012
0017 14 ND 0.243 30 ND 0.0003 0.004

2007 6
0.013 18 ND 0.440 29 18 0.001 3 ND
0.014 13 0.08 0.266 51 ND 0.0008 ND
0.021 ND ND 0.011 06 ND 0.000 8 0.025
0.074 0.8 0.12 0.460 92 01 0.0011 0.010
0.034 15 ND 0.579 34 41 0.0015 0.037
0026 1.0 ND 0.246 26 12 0.0003 0.002
0024 14 013 0.459 34 25 0.0013 0.002

20079 0055 21 ND 0.453 117 ND 0.0008 0.002
0.028 3.0 007 0.055 107 14 0.000 4 0.003
0025 13 ND 0.327 56 04 0.0006 0.045
0.007 ND ND 0.061 ND ND 0.0012 0.005
0023 1.0 ND 0.363 21 10 ND 0.003
0021 18 ND 0.241 29 06 ND 0.004

2007 12 0031 24 ND 0.430 28 19 ND 0.003
0023 15 0.04 0.212 45 01 ND 0.173
0.013 ND ND 0.038 04 ND ND 0.066

0.084 12 ND 0.125 22 06 0.0011 0.003
0.034 10 ND 0.177 17 18 0.0007 0.004
0.033 0.8 ND 0.178 24 16 0.0010 0.002
2008 3 0033 12 ND 0.119 16 05 0.000 8 0.005
0027 29 048 0.125 23 06 0.0014 0.003
0.016 18 044 0.126 17 11 0.000 8 0.016
0.045 ND ND 0.002 04 ND 0.000 4 0.008
0030 13 012 0.253 38 09 0.0007 0.017

:ND
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, 9 , 2008 3
7 ug-kg™, 5g-kg™. 4
2 (2) ND~3.0 pg-g™(
1.3ug-g™), 0.4~3.0. 2007 9
2.1 , 9
30
1 2. 65.4
1 2 (3) ND~0.48 pg-g'(
(1) 0.013~0.084 pg-g°( 0.12 ug-g™), 0.04~0.96.
0.030 pg-g™), 0.02~0.280. 2007 , , 2007 9
Hg As Pb Cd Cu Cr DDT
0.09 1.60 0.12 3.93 0.23 0.01 0.00 0.02
0.09 1.20 0.04 4.46 0.06 0.30 0.00 0.01
2007 6 0.06 1.40 0.04 2.43 0.06 0.01 0.00 0.00
0.04 1.80 0.04 4.40 0.06 0.90 0.00 0.00
0.05 1.30 0.16 2.66 0.10 0.01 0.00 0.00
0.07 0.40 0.04 0.11 0.01 0.01 0.00 0.03
0.25 0.80 0.24 4.60 0.18 0.05 0.00 0.01
0.11 1.50 0.04 5.79 0.07 2.05 0.00 0.04
0.09 1.00 0.04 2.46 0.05 0.60 0.00 0.00
2007 9 0.08 1.40 0.26 4.59 0.07 1.25 0.00 0.00
0.18 2.10 0.04 453 0.23 0.01 0.00 0.00
0.09 3.00 0.14 0.55 0.21 0.70 0.00 0.00
0.08 1.30 0.04 3.27 0.11 0.20 0.00 0.05
0.02 0.40 0.04 0.61 0.00 0.01 0.00 0.01
0.08 1.00 0.04 3.63 0.04 0.50 0.00 0.00
0.07 1.80 0.04 2.41 0.06 0.30 0.00 0.00
2007 12 0.10 2.40 0.02 4.30 0.06 0.95 0.00 0.00
0.08 1.50 0.08 2.12 0.09 0.05 0.00 0.17
0.04 0.40 0.04 0.38 0.01 0.01 0.00 0.07
0.28 1.20 0.04 1.25 0.04 0.30 0.00 0.00
0.11 1.00 0.04 1.77 0.03 0.90 0.00 0.00
0.11 0.80 0.04 1.78 0.05 0.80 0.00 0.00
2008 3 0.11 1.20 0.04 1.19 0.03 0.25 0.00 0.01
0.09 2.90 0.96 1.25 0.05 0.30 0.00 0.00
0.05 1.80 0.88 1.26 0.03 0.55 0.00 0.02
0.15 0.40 0.04 0.02 0.01 0.01 0.00 0.01
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, 4 , 12 DDT
: 4 ,DDT
(4) 0.002~0.579 pg-g”( ,
0.253 pg-g™), 0.02~5.79. 2007 ,
3 , 9 6 :
4 : : :
: 9 :
579 84.6
(5) ND~11.7 ug-g~( 2.2
3.8ug-g7), 0.00~0.23. 2007 9
: 9 :
.4 , , 3.
3
(6) ND~4.1 pg-g7( , DDT
0.9 ug-g™), 0.01~2.05. 2007 6 : :
9 , , 12 DDT :
, ) > :
9 -1,
, , 9 -8l
205 7.7
) ND~0.001 5 pg-g™(
0.0007 pg-g™), 0.2007 12 2.3
9 4 , 0.579ug-g™,
, 3.0ugg,
60 kg :
(8) DDT ND~0.173 ug-g™( 0.579ug-g™"
0.017 pg-g™), 0.00~0.17. 2007 6 103.6gd™, (4, 2);
: 30ugg”
3 ug-g™
DDT
0.022 ND ND 0.028 0.4 ND 0.000 6 0.026
0.060 14 0.06 0.358 8.7 0.2 0.0009 0.007
0.026 16 0.08 0.280 3.3 1.2 0.0007 0.019
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2010
4 g-d* ’
/ kg
(Mg-g™) 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 60 kg , 3.0pugg”
0.1 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 , 42.9gd™.
0.2 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 _
—e— KPR 0.2 g
0.3 33.3 66.7 100.0 133.3 166.7 200.0 233.3 266.7 | —e— KPR 0.5 pgg”
—a— KPR 1.0 pgg”
0.4 25.0 50.0 75.0 100.0 125.0 150.0 175.0 200.0
0.5 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 =
0.6 16.7 33.3 50.0 66.7 83.3 100.0 116.7 133.3
0.7 143 286 429 57.1 71.4 85.7 100.0 114.3
0.8 125 25.0 375 50.0 62,5 75.0 87.5 100.0 20 40 60 80 100 120 140 160 180 200
IKP= SR B g-d)
09 111 222 333 44.4 556 66.7 77.8 88.9
3 =
1.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 =
5_
b KPS B HRE 0.2 pg-g
—e— KPS BETR E 0.5 pg'grl
3L —a— K2 PR 1.0 ug»g'l
= )
2,
1t / 6 )
%520 40 60 80 100 120 140 160 180 200 )
IR AR BUR / (g-d )
2
5 g-d?
/ /kg
(Mg'g") 100200 300 400 50.0 60.0 70.0 80.0 @)
05 42.985.7 128.6 171.4 214.3 257.1 300.0 342.9 DDT
1.0 214429 643 85.7 107.1 128.6 150.0 171.4 >
20 107214 321 429 536 643 750 857
3.0 7.1 143 21.4 286 357 429 50.0 57.1
4.0 54 10.7 16.1 21.4 26.8 321 375 429
5.0 43 86 129 17.1 214 257 30.0 343 (3)
6.0 36 71 10.7 143 179 214 250 28.6
429gdt( 5 3) ' '
g (l ) 60 kg ,
103.6gd™ 1
HI 1.0, HI 4 1.0, R
42.99g-d™*.
429gdt |
0.4, 1.0, [1] [M]. ,
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Safety Monitoring and Analysis on the Heavy Metal and Pesticide in Aquatic

Products from Pingyang Coastal \Waters

LIN Shun-li*, HUANG Yi-zhen?, YOU Sheng-pao’, FU Sheng-jing*, XIAO Yan'

( 1.Wenzhou Marine Environment Monitoring Center of State Ocean Administration, Wenzhou 325027, China;
2.Faculty of Architectural Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: The content of heavy metal and pesticide in aquatic products of Pingyang coastal waters is
investigated in June, September, December of 2007 and March of 2008. The results indicate that the contents of
the pollutants per mass-unit are: Hg: 0.013~0.084 pg-g™*; As: ND~3.0 ug-g™; Pb: ND~0.48 pg-g™*; Cd: 0.002~
0.579 ug-g™; Cu: ND~11.7 pug-g’; Cr: ND~4.1 pg-g; 666: ND~0.0015 pg-g” and DDT: ND~0.173 pg-g™* (wet
mass). By collating against ‘Safety requirements for agricultural product-Safety requirements for non-
environmental pollution aquatic products’, it is found that the pollutants not in line with the stated criterion are
Cd, As and Cr. Except DDT and Cr, the content of pollutants in the crustacean and mollusk is found to be higher
than that in the fish. At last, the formula of Hazard Index (HI) is used to examine the relationship between the
aquatic product consumption and health risks, and to estimate the safe daily acceptable amount. If the average
body weight is 60 kg per person and the arsenic level of aquatic product is below 3.0 pg-g™, the daily intake of
aquatic product of 42.9 g-d™* is suggested.

Key words. aquatic products; heavy metal; pesticide; acceptable daily intakes
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