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Abstract: 72 crop samples 81 urine samples and 8 tap water samples were taken from 4 villages of the Hetao Plain

of Inner Mongolia to evaluate the relationship between crop arsenic and human health risk. Arsenic species was an—

alyzed by means of high performance liquid chromatography with inductively coupled plasma mass spectrometry

( HPLCHCP-MS)  and total arsenic in crops was analyzed using ICP-MS. Results showed that arsenic concentration
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was less than 1 pg*L ™" in tap waters. Arsenic concentrations in urine samples ranged from 4. 50 to 319 pg*L™'
with the mean value of 56.9 pgeL.~'. DMA was the major As species accounting for >70% total As. The main
arsenic species were As( III) DMA and As( V) in crops. The maximum As concentrations were 102 and 335 pge®
kg ™' for grain vegetable and fruit samples respectively. Accordingly the maximum daily arsenic digested by a—
dult and children were 232 and 205 pg respectively. The relationship between crop arsenic urine arsenic and
arsenicosis incidence indicated a potential health risk among the local residents although levels of crop arsenic
were not obviously greater than national guideline values. It suggested that after drinking water changed to the low
arsenic tap water human health risk may result from crop arsenic instead of drinking water arsenic.

Keywords: Hetao Plain; arsenic species; endemic arsenicosis; health risk
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1
Table 1 Average concentrations of total arsenic and arsenic species in crops from different villages
t—As 16.2 27.8 14.5 13.3 16.8 11.7 18.4 19.4 17.1 25.6 30.7 - 42.9
As(II)  N.D. 12.7 N.D. N.D. 1.18 N.D. 1.30 11.9 0.80 1.96 8.67 - 3.64
DMA 11.3 7.84 11.5 9.07 12.6 8.75 9.00 2.70 16.5 14.3 8.05 - 28.5
(n=23) As(V) 1.21 3.53 0.84 N.D. 2.91 1.75 2.34 2.19 N.D. 1.65 3.48 - 3.24
0As/iAs  9.37 0.48 13.7 B 3.09 5.00 2.47 0.19 20.7 3.96 0.66 - 4.14
t—As - 39.5 15.9 65.9 86.6 11.3 - - - 69.9 202 11.7 43.2
As( 110) - 10.5 6.82 26.0 17.1 7.01 - - - 8.80 31.8 5.68 7.82
16 DMA - 11.0 6.29 9.59 7.98 4.87 - - - 57.4 10.2 4.30 18.4
(n=16) \ vy - 320 N.D 88 288 N.D. - - - N.D.  80.5 1.46 5.92
0As/iAs - 0.80 0.92 0.27 0.17 0.69 - - - 6.53 0.09 0.60 1.33
t—As 24.0 16.5 20.2 26.5 32.3 16.4 - - - - 56.1 19.8 52.5
As(1I)  8.38 8.01 8.11 6.70 10.1 8.52 - - - - 22.4 6.49 9.13
» DMA 10.9 4.98 6.25 10.3 10.5 4.10 - - - - 7.87 9.74 29.9
(n=22) As( V) 1.48 1.92 2.87 2.55 10.6 0.64 - - - - 5.28 2.22 10. 1
oAs/iAs  1.11 0.50 0.57 1.11 0.52 0.48 - - - - 0.28 1.12 1.56
t—As 11.7 - 9.63 - 8.81 15.6 - 3.47 - 169 16.8 - 24.1
As( 1)  2.05 - 1.51 - 3.45 3.10 - 2.79 - 90.1 4.34 - 2.59
" DMA 1.63 - 3.90 - 2.33 6.86 - 0.37 - N.D. N.D. - 12.0
(n=11) As( V) 1.13 - N.D. - N.D. 1.33 - N.D. - 9.85 3.04 - 4.95
0As/iAs  0.51 - 2.58 - 0.67 1.55 - 0.13 - S S - 1.60
pegkg ! 0As/iAs ;- i N.D B
0As/iAs o S 0As/iAs o
2.3.2 o
° 2
. Table 2 Concentrations of total arsenic and
o arsenic species in different crops
3 t—As As( 1II) DMA As( V) 0As/iAs"
( 1) 11.7 ~30.IN.D. ~10.71.63 ~10.8N. D. ~2.960.51 ~4.93
° 15.3 ~54.5N.D. ~15.8.04 ~16.91.80 ~5.970.15 ~2.94
, N 2 9.63 ~24.6N.D. ~8.553.90 ~13.6N. D. ~4.230.41 ~3.31
13.3 ~58.6N.D. ~17.8.36 ~18.8N. D. ~12.60.01 ~1.61
° 8.81 ~114N.D. ~27.92.33 ~19.8N. D. ~29.30.15 ~3.39
o 2 6.75 ~14.9N. D. ~9.121.72 ~11.7N. D. ~2.99.20 ~5.15
. 18.4 1.30 9.00 2.34 2.47
12.9 3.17~19.42.08 ~11.9N. D. ~2.7N. D. ~2.19. 19 ~0.36
6.5 6.1 17.1 0.80 165  N.D.  20.7
, 25.6~169 1.96 ~90. IN.D. ~57.N.D. ~9.853.96 ~6.53
4.4 ( ) 16.8 ~65.24.34 ~30.3N.D. ~9.523.04 ~6.210.18 ~0. 66
23 11.7 ~19.85.68 ~6.494.30 ~9.741.46 ~2.220.60 ~1.12
° 22.9 ~112N.D. ~14.58.62 ~68.2N. D. ~16.70.61 ~5.44
° g kg™
As(I) .DMA  As(V) . As(I) .
S As
(1) As( 1) 2.3.3
As( 1) As(V) DMA o

As( 1M
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Table 3 Comparison of arsenic concentrations in ( 1 ~240 pgekg™' 24 pg
crops before and after treatment kg™ P,
(ngkg™) <
0.1 mgekg ' ( )
t—As 0As iAs t—As 0As iAs < 0.05 mg'kg_l( ) 21 .
39.1 9.37 20.7 335 N.D 292 . 1
39.9 595 18.7 202 10.2 112 (iAs =112 pg-kg™)
157 7.02  7.92 22,9 14.6 5.09 (iAs=99.9 pgekg™')
2.3.4
5
° 4 Table 5 Total arsenic concentrations in crops
from different villages
o 100%
0.5¢g 42.9( n=4) 34.4( n=19)
67.5 335"
29.8 6.75
4 35.3( n=4) 64.1( n=12)
Table 4 Leaching efficiency of crop samples 69.6 202"
% % 11.7 11.3
45.9( n=5) 26.6( n=17)
5 74.2 3 89.6 102 65.2
7 75.6 1 101.6 ’
8 81.4 3 74.7 19.8 13.5
s ©. 5 . s 652 24.1( n=3) 29.8( n=8)
« 8 84.2 a2 95.5 25.9 168
8 87.1 14 86.4 22.9 3.17
1 68.9 ke -
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Table 6 Daily intake of arsenic of residents

through daily food

(pged™)
19.3 20.6 39.9
30.4 201 232
13.4 4.05 17.5
12.9 18.9 31.8
20.3 185 205
8.94 3.71 12.7
15.9 38.5 54.4
31.3 121 153
5.26 6.79 12.1
10.6 35.3 45.9
20.9 111 132
3.51 6.22 9.73
20.7 16.0 36.7
46.0 39.1 85.1
8.91 8.09 17.0
13.8 14.7 28.4
30.7 35.8 66.5
5.94 7.42 13.4
10.8 17.9 28.7
11.7 101 113
10.3 1.90 12.2
7.22 16.4 23.6
7.79 92.7 101
6.86 1.74 8.60

(232 pged™)

(153 pged™) (113 pged™) .
3.2
WTO
2.1 pgo
60 kg
126 pgo
232 pg .
. 3 ( 7.
5
7 . . 3

Table 7 Incidence rate of endemic arsenic poisoning

in Fengchan Jianshe and Hongqi villages

/%
124 120 40 33
180 166 99 60
214 206 83 40
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