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Using the Protective Clothing to Simulate the Body Dermal to Measure the Exposure of the Operators in Corn-
field

YANG Fa—hui, WANG Kai, ZHANG Wen—juan, LIU Feng"

(College of Plant Protection, Shandong Agricultural University, Key Laboratory of Pesticide Toxicology & Application Technique, Tai’ an
271018, China)

Abstract: In order to explore the feasibility of using inner protective clothing to simulate the body dermal to measure the exposure of the op—
erators to pesticides, the exposure of the operators’ inner protective clothing was measured using the whole body dosimetry technique, and
the differences between the inner and the outer protective clothing were also compared. The recovery and RSD of the extraction method are
compliant. The highest concentration of pesticide in inner protective clothing was determined in the inner back torso and socks, and the con—
centration reached to 13.444 g+ and 7.606 pg- g™ respectively. The major exposure sections of the outer protective clothing are the left
leg, right leg and outer back torso, and the concentration reached to 102.236 pg-g™, 97.361 pg-g™ and 43.154 wg- g™ respectively. In the
mass, the exposure of inner protective clothing was less than outer protective clothing, and the major exposure to both inner and outer pro—
tective clothing was concentrated on the lower and right half of the body. The operators should strengthen the protection of these section.
These results showed that it is possible to simulate the body dermal using the inner protective clothing to measure the pesticide exposure,
and the major exposure sections of the inner and outer protective clothing represented certain similarities to some extent.
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Table 1 Experimenter conditions

"5 Number 1 2 3 4 5 6 7 8
£ Height/em 181 180 168 180 173 169 181 180
{KEE Weight/kg 79.65 78.10 62.30 77.25 54.10 58.55 79.65 77.25
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Table 2 Fortified recoveries of Chlorpyrifos in the sampling media
KRELEA (3 Fif) B4R Protective clothing T& Gloves TSR Acticarbon
WS Fortified level/mg kg™ 0.50 1.00 2.00 0.50 1.00 2.00 0.50 1.00 2.00
WINENRCE Recovery/% 91.72 89.85 89.25 108.68 10291  106.69 77.71 88.83 92.23
RSD/% 5.34 2.73 3.95 6.77 6.89 7.09 10.20 5.01 3.22
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Table 3 The exposure of chlorpyrifos in the outer protective clothing(pg-g™)

P R 47 Treatment
Protective clothing section 1 2 3 4 5 6 7 8 P Average
1 0.306 1.486 0.295 0.223 0.292 1.068 2.484 0.511 0.833+0.806¢
2 0.270 1.356 1.952 2.722 0.203 2.743 2.268 0.191 1.463+1.118¢
3 44.350 13.112 95.391 68.180 21.136 79.386 12.396 11.280  43.154+33.846b
4a 1.186 0.598 1.407 0.973 0.100 2.064 1.187 0.880 1.049+0.577¢
Sa 1.232 0.165 1.928 3.705 1.754 2.068 1.274 2.278 1.800+1.016¢
4b 3.431 0.140 1.484 0.315 0.085 0.391 0.255 0.341 0.948+1.118¢
5h 0.552 2.276 1.927 3.149 0.290 1.904 1.138 1.670 1.613+0.933¢
6 6.430 36.800 3.075 2.395 2.129 50.951 67.927 3.403 21.639+26.434bc
7 27.676 40.873 5.142 2.733 4.426 12.879 83.350 4.506 22.698+28.035hc
8a 30.859 1.883 8.787 1.821 0.672 9.649 9.420 9.334 9.053+9.637¢
9a 4.024 3.321 29.309 3.164 0.846 23.645 2.118 3.333 8.720+11.106¢
8b 127.255 37.445 147.818 44.753 46.064 155.115 154.997 104.444  102.236+52.025a
9bh 80.802 118.276 156.026 106.429 53.244 126.502 20.660 116.946  97.361+43.585a
J i Total 29.596 16.769 46.377 23.601 11.025 46.020 21.393 20.200 26.873+13.055
10 0.010 0.029 NM NM NM 0.051 NM NM 0.011+0.019¢

T R P R A B AR RS . NM ARG o (R EIR S A [R5 B2 28 Duncan [RGB R ZEAR SR 1E P<0.05 K227 B . T,
Note: The average date in the table are mean+SD. NM: Not Measured. The different lowercase letters in the same column indicate significantly different at

the P<0.05 level by Duncan’s new multiple range test.

x4 NBFRPEHEREE (ne-g')
Table 4 The exposure of chlorpyrifos in the inner protective clothing(g-g™)

[SiE a0 e VA KbFE Treatment
Protective clothing section 1 2 3 4 5 6 7 8 7 Average
1 2.780 0.830 0.151 NM 0.035 4.743 0.923 0.259 1.215£1.692¢
2 1.150 0.267 0.194 0.391 0.037 0.794 0.090 0.123 0.381+0.393¢
3 28.077 6.798 32.291 24.457 0.065 12.155 1.332 2.374 13.444+13.009a
4a 2.778 0.852 0.130 NM 0.150 0.329 0.586 0.452 0.660+0.899¢
Sa NM 2.893 1.093 1.572 0.392 0.159 0.587 1.340 1.005+0.947¢
4b 1.522 1.064 1.310 1.957 0.070 0.817 0.050 0.490 0.910+0.685¢
Sb NM 0.489 0.856 1.924 0.148 0.211 0.060 0.167 0.482+0.645¢
6 1.615 0.476 0.688 4.629 0.493 9.447 2.840 1.060 2.656+3.093bc
7 13.987 8.006 3914 3.802 0.704 12.551 4.715 0.213 5.986+5.114bc
8a 7.068 0.229 4.723 0.647 0.110 3.307 0.957 1.227 2.283+2.518b¢
9a 0.243 0.365 22412 0.586 0.162 10.232 0.816 0.214 4.379+8.061bc
8h 3.335 0.678 1.348 3.332 0.370 2.380 0.867 4.613 2.115+1.537bc
9b 1.293 1.062 1.210 2.390 0.574 4313 3.446 2.367 2.082+1.293b¢
11 17.015 5.837 NM 0.413 2431 18.513 6.414 10.227 7.606+7.124h
Jel i Total 7.838 2.236 8.237 4.969 0.380 6.553 1.545 2.108 4.233+3.060
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