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Abstract:

were involved in traditional artisanal zinc smelting in Shuitang Village and Hejiachong Village of Magu Town, Guizhou Province

[ Objective | To assess lead exposure in traditional artisanal zinc smelting areas. [ Methods | Two areas that

were selected as exposed area I and II. Another Shuitang area without lead related involvement, Kele Village, and Yaozhan Town
were selected as control area I, 11, and III. Soils from 2 exposed areas and 3 control areas, corns (roots, stems, leaves, and fruits),
cabbages, Chinese cabbages, white turnips, potatoes, and livestock viscera (kidneys and livers of swines an chickens) from 2 exposed
areas and Yaozhan Town were sampled for lead content determination. Blood and urine samples were collected from 2 exposed
areas (130, 141) and Yaozhan Town (108, 108) for blood lead (BPb) and urine lead (UPb) detection. [ Results | In the exposed
area | and 11, the lead levels in soil were (144 572.917 + 49 811.950) mg/kg and (38 520.833 + 28 580.715) mg/kg, respectively;
the average lead levels of 5 vegetables (corns, 0.273 1 mg/kg; cabbages, 0.008 9 mg/kg; Chinese cabbages, 0.053 3 mg/kg; white
turnips, 0.004 4 mg/kg; potatoes, 0.033 6 mg/kg) and edible animal viscera [swine livers, (6.966 7 + 3.196 0) mg/kg; swine kidneys,
(17.8333 + 10.662 4) mg/kg; chicken livers, (1.048 7 + 0.546 5) mg/kg; chicken kidneys, (0.3307 + 0.221 5) mg/kg] in the two exposed
areas were significantly elevated (P <0.05, P<0.01). The residents’ samples from the exposed areas also showed a higher level of
BPb (169.446 ug/L) and UPb (26.820 ug/gcr) (P<0.01). [ Conclusion ] The soils in traditional artisanal zinc smelting areas are
contaminated by lead. The crops and livestock viscera demonstrate characteristics of lead migration and enrichment. The contents of
BPb and UPb of exposed population are significantly higher than the controls.
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Table 1 Lead concentrations in soils in exposed and control areas

5 X 5k T (X + s, melke) A+ pH A
Measuring area Lead content Soil pH
Z IR IR X
Control area of Yaozhan Town 6 2783.333 £ 1690464 687
CIERERUPIES
Control area of Kele Village 6 3191.667 = 1368.637 725
! 4561 IR X
LS 6 19695.833 £2159.712" 7.06
Control area of Magu Town
IR X — "
Exposed area I of Maga Town 6 144572.917 + 49811.950 6.92
O B R X
i 6 38520.833 £ 28580.715" 7.39

Exposed area II of Magu Town
[ ]* 5238 R4 % xF B X % ( Compared with Yaozhan Village
and Kele Village ), P<0.05; #: 5 15 4 4 B IX b 3 ( Compared

with the control area of Magu Town ), P<0.05,
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Table 2 Lead concentrations of selected crops in exposed and control areas

AAEY) ( Crop ) % 348 ( Yaozhen Town ) FEFEIX— . —.(Exposed area T and IT) t P
003 ( Cabbage ) 0.0028 +0.0010 0.0089 = 0.0076 2528 <0.05
/NEI3E ( Chinese cabbage ) 0.0032 +0.0010 0.0533 +0.0230 5.767 <0.01
% N (White turnip ) 0.0020 + 0.0002 0.0044 +0.0025 3.000 <0.05
+ 5 (Potato ) 0.0031 +0.0018 0.0336 +0.0289 3.420 <0.01
FAAR ( Corn root ) 0.0850+0.022 1 0.1898 +0.0687 3.176 <0.05
F K25 ( Corn stem ) 0.0242 +0.0147 0.1570+0.1735 2.541 <0.05
Fok( Corn leaf ) 0.2506 = 0.0900 0.5586 +0.0997 8.000 <0.01
F KA (Corn ) 0.0024 = 0.0015 0.0273 +0.0334 5.030 <0.05
*3 AEMRFHWAREHRESEKRTE (X s, myke)
Table 3 Lead concentrations of livestock viscera in exposed and control areas
HIX ( Area ) n $G T ( Swine livers ) $# 5 ( Swine kidneys ) AT ( Chicken livers ) X' ( Chicken kidneys )
Z 34 ( Yaozhen Town ) 6 3.6667 = 1.4123 2.9333+1.2501 0.4110+0.4051 0.1187 +0.0333
#FEX— . —(Exposed area T and IT) 6 6.9667 +3.1960 17.8333 + 10.6624 1.0487 + 0.546 5 0.3307 +0.2215
t — 2,671 2.699 3.248 2.564
P — <0.05 <0.05 <0.05 <0.05
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Table 4 Lead load levels of residents in different areas

X

n BPb( pg/L) n UPh( pg/gcr )
Areas
Sl
LBt - 108 85.268 + 118.085 108 7.540 = 11.998
Yaozhen Town
REX—,
%%E ) 130 133.972 + 125.203 141 19.453 +£25.289
Exposed area I and 11

232 FERi., RESEENE HER40, BREEX ‘ — 3650 — 6610
— . IR R PR T Ll O IR X I r - <o — <o
®5 TEMEE L MBFRAESE(G = Slgx)
Table 5 Results of BPb and UPb by gender and locations
Tk otk
$ebT Male Female
fiem L3 S - , » L3 S - . »
Yaozhen Town Exposed area I and 11 Yaozhen Town Exposed area I and 11
BPb( ug/L) 84.871 + 138.817(n=42) 138.299 +140.343(n=49) 2012  <0.05 85.522 +103.844(n=66)  131.420 = 115.899( n=81) 3.138 <0.01
UPb(pglecr)  8.975+8.611(n=42) 19.081 £20.464(n=51) 4529  <0.01 6.748 + 13.768 ( n=66 ) 19.668 +27.749( n=90 ) 5.039 <0.01
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