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Content and risk assessment of lead in four species of shellfish in Jiangsu coastal area

QI Yuan-ye', WANG Li-bao?, WAN Xi-he”, LING Yun? QIAO Yi?, WANG Chang-hai"”

(1.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Jiangsu Institute of
Oceanography & Marine Fisheries, Nantong 226007, China)

Abstract: Lead(Pb) accumulation in bivalves poses a potential risk to human health. In this investigation, Meretrix meretrix, Cyclina sineu—
sis, Ruditapes variegate and Mactra venerformis were collected from September 2012 to August 2013, and March 2015 from Jiangsu coastal
area, to evaluate Pb risk to local inhabitants through food chain. Concentrations of Pb in bivalves were determined using atomic absorption
spectrophotometry( AAS ). Point estimate and target hazard quotient were employed to assess the health risk of Pb. The concentrations of Pb
in four species of bivalves ranged from 0.05 mg -kg™ to 0.56 mg-kg™', with the mean concentration of 0.23 mg kg™, lower than the limits(1.5
mg-kg™') of national standard (GB 2762—2012) and of industrial standard (1.0 mg-kg™', NY 5073—2006 ) set in China. The highest
concentrations of Pb in four species of bivalves generally occurred in summer, which was 0.77 mg kg™, 0.12 mg -kg™, 0.23 mg-kg™ and
0.61 mg-kg™ for M. meretrix, C. sineusis, M. venerformis and R. variegaia, respectively. The seasonal fluctuation of Pb concentrations was
obvious in M. mereirix and M. venerformis, but not in C. sineusis and R. variegata. The Pb concentrations had spatial distribution, with high
Pbh(0.44 mg-kg™) occurred in station 3, followed by station 4(0.32 mg-kg™ ), and low in station 11(0.21 mg-kg™). There was no significant

difference in Pb concentrations among other stations, ranging from 0.21 mg-kg™ to 0.30 mg-kg™. THQ values of local economical shellfish
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did not exceed 1 under the normal consumption level of residents in Jiangsu coastal area. The exposure to Pb in four species of bivalves from

Jiangsu coastal area would not endanger human health in normal consumption.

Keywords: Jiangsu coastal area; bivalve; lead; content; risk assessment
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Figure 1 Sampling location of shellfish in Jiangsu coastal area
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Table 1 Sampling sites, geographic coordinates, species and sampling dates of shellfish samples from Jiangsu coastal area

TR HUFRAE b R H P ih R Sample weights/g

Sampling site Geographic coordinate Sampling date SO Momeretriv: U Cosineusis 220l Rwariegata VUFAMEIF M.venerformis
S1 D119°09.486'N A34°52.988'E 2015.03 46.7£2.5 21.6x1.2 12.8+1.2 16.2+0.8
S2 D119°27.681'N A34°43.818'E 2015.03 51.3+3.1 23.5+1.7 14.5+1.3 16.8+1.2
S3 ©120°02.567'N A34°19.023'E 2015.03 43.9£1.7 25.6x1.8 15.3+0.7 15.2+0.8
S4 ©120°16.456'N A34°08.768'E 2015.03 45.2£1.2 22.9+0.5 14.7+0.9 14.3+0.5
S5 $120°29.075'N A33°49.442'E 2015.03 39.2+0.8 18.7+0.5 13.8+0.6 15.5+0.5
S6 $121°33.679'N A33°17.480'E 2015.03 48.3x1.1 25.6:0.4 15.8+0.6 18.7+0.9
S7 ©120°43.791'N A33°11.414'E 2015.03 45.2+0.8 22.3+0.3 15.6+0.4 16.8+0.2
S8 ®121°27.079'N A32°53.480'E 2015.03 42.6£1.2 21.6x0.4 16.2+0.6 14.9+0.3
S9 ®120°53.911'N A32°45.680'E 2015.03 43.7£0.9 23.4+0.2 15.3+0.5 15.8+0.6
S10 $121°17.390'N A32°27.079'E 2015.03 45.6:1.4 25.6x1.2 13.8+0.2 16.4+0.4
S11 $121°21.079'N A32°19.478'E 2015.03 40.8+1.6 24.7+0.9 14.7+0.9 15.2+0.8
S12 ®121°40.387'N A32°03.832'E 2012.09—2013.08 42.3£0.7 23.4+0.6 13.4+0.2 16.3+0.5

R 2 IIHBENEHERETFHMEFIHAZE

Table 2 Average specification and dressing percentages of shellfish samples from Jiangsu coastal area

Al Species £ Length/mm

P& Width/mm

= Depth/mm Hi 3K Dressing percentage/%

SCHA M.meretrix 43.1£3.5
T4 C.sineusis 34.6+2.6

Ze Ol Rovariegata 35.3+2.5
DU B4 4R M.venerformis 31.6+1.2

36.5+2.1
27.5+2.7
21.8+2.2
25.9+1.3

23.1+2.2 15.16+0.62
18.4+1.4 14.59+0.83
16.3+1.7 18.83+0.51
21.1£1.5 15.96+0.48
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Table 3 Pb content in sea water, surface sediment and four species of shellfish from different stations in Jiangsu coastal area
bAY A WA M.meretrix/ FHi4 C.sineusis/ PAEr R.variegate/ apEey E ] #FIK Sea water/ RIZVIEW) Surface
Station mg-kg’ mg-kg” mg-kg” M.venerformis/mg-kg" gL sediment/mg kg
S1 0.31+0.01 0.18+0.02 0.21+0.03 0.25+0.03 0.89+0.13 15.62+1.34
S2 0.29+0.05 0.15+0.01 0.19+0.01 0.22+0.02 0.92+0.16 16.23+1.17
S3 0.56+0.04 0.28+0.02 0.32+0.02 0.48+0.06 2.01+0.17 25.47+2.15
S4 0.32+0.04 0.17+0.03 0.22+0.02 0.20+0.02 1.24+0.12 18.34+1.56
S5 0.23+0.01 0.16+0.02 0.18+0.04 0.19+0.05 0.96+0.08 13.57+1.23
S6 0.31+0.03 0.12+0.02 0.15+0.03 0.17+0.01 1.05+0.07 10.34+1.42
S7 0.27+0.05 0.16+0.02 0.21£0.05 0.24+0.02 0.72+0.12 15.96+1.82
S8 0.25+0.03 0.14+0.02 0.17+0.03 0.21+0.03 0.68+0.06 12.34+1.06
S9 0.28+0.04 0.17+0.03 0.16+0.02 0.19+0.01 0.85+0.13 17.62+2.04
S10 0.35+0.03 0.15+0.01 0.22+0.04 0.26+0.04 0.96+0.14 14.91£1.35
S11 0.29+0.01 0.18+0.02 0.13+0.01 0.22+0.02 0.65+0.07 11.83+1.27
S12 0.31+0.03 0.05+0.01 0.12+0.02 0.44+0.06 1.08+0.12 13.58+1.62
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Figure 2 Temporal features of Pb in four species of shellfish collected from Maojiagang during September 2012 to August 2013
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Figure 3 Spatial distribution of Pb content in shellfish collected from Jiangsu coastal area in March 2015
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Table 4 Estimated weekly intake(EWT) of Pb and THQ values of shellfish from Jiangsu coastal area( pg-kg™)
Fhk e S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
e EWI 1.34 1.25 242 1.38 0.99 1.34 1.17 1.08 1.21 1.51 1.25 1.34
M.meretrix THQ 0.05 0.04 0.09 0.05 0.04 0.05 0.04 0.04 0.04 0.05 0.04 0.05
FHia EWI 0.78 0.65 1.21 0.73 0.69 0.52 0.69 0.61 0.73 0.65 0.78 0.22
C.sineusis THQ 0.03 0.02 0.04 0.03 0.02 0.02 0.02 0.02 0.03 0.02 0.03 0.01
Jua s EWI 091 0.82 1.38 0.95 0.78 0.65 091 0.73 0.69 0.95 0.56 0.52
R.variegaia THQ 0.03 0.03 0.05 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.02
U A 11 EWI 1.08 0.95 2.07 0.86 0.82 0.73 1.04 0.91 0.82 1.12 0.95 1.90
M.venerformis THQ 0.04 0.03 0.07 0.03 0.03 0.03 0.04 0.03 0.03 0.04 0.03 0.07
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Table 5 Comparison of estimated dietary intakes(EDI) of Pb by
consuming shellfish collected from different countries and areas

based on literature(pg-kg™+d™)
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