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Abstract This study was conducted to evaluate the use of biological monitoring to determine the factors
that influence the effects of exposure to pyrethroid pesticides among highland cabbage farmers. Urine was
collected from farmers who was cultivating Chinese cabbage in the relatively highground in Gangwon-do the
morning following pesticide application and was analyzed for cis- and trans-3-(2,2-dichlorovinyl)-2,2-dimethy-
Icyclopropane carboxylic acid (DCCA) and 3-(2,2-dibromovinyl)-2,2-dimethyl cyclopropane carboxylic acid
(DBCA). Factors affecting exposure to pesticides, such as wind speed, spraying location, and the use of
protective gear, were also investigated. Statistical analysis was performed by the Kruskal-Wallis test. Our
analysis indicated that highland cabbage farmers were exposed to a higher level of pesticides than the general
public or other types of farmers. When the wind speed was low, workers who sprayed pesticides were
exposed to a higher level of pesticides compared to the exposure level in an assistant. However, there was no
difference in exposure between the two when wind speed was high.
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Table 1. Retention time and fragment ions of pyrethroid
metabolites

No tert-Butyl-d{methylsilyl Retentign Detected
derivatives of time (min) masses (m/z)
1 cis-CLL,CA 12.23 265,225,128
2 trans-CL,CA 12.43 265,225,128
3 Br2CA 14.20 355, 115, 253
4 2-PBA 16.76 271,211, 197
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Table 2. The operating conditions of GC/MSD for pyrethroid pesticides

Description Conditions
Detector Temp 280°C
Injector Temp 250°C
Injection volume 2 ul
Column Rtx 65 (30 m x 0.25 x 0.25 um )
Gas flow rate 1 ml/min
Oven Temp 80°C, 1 min, 10°C/min to 150°C, 1 min and 15°C min to 300°C for 6 min
Scan 1.2 scan/sec
Electron Impact 70 ev
MS range 50-500
Solvent delay 5 min
Split ratio splitless
Group Start Time (min) Selected Ion (m/z)
1 12.00 265
2 14.00 355

3 16.00 271,211
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Fig. 2. The chromatogram of pyrethroid pesticide metabolite.
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Table 3. The results of biological monitoring of pyrethroid pesticide & related factors

. Metabolite Spray Insecticide ~ Wind Role Rubber Water

id (ug/g time volume speed (1=worker = Cap Mask Glove Boots Apron  proof
creatinine)  (min) (ml) (m/sec) 2,3,4=assistant) glove pants

1 82.16 120 700 1 1 0 1 0 0 1 0 1

2 57.95 120 700 1 2 1 1 0 1 1 0 1

3 23.97 120 700 1 3 1 1 1 0 1 0 1

4 25.32 120 700 1 4 1 0 0 0 1 0 1

5 16.55 60 1500 3 1 1 0 0 0 1 0 0

6 8.27 60 1500 3 2 1 0 1 0 1 1 0

7 26.49 60 1500 3 3 1 0 0 1 0 0 1

8 24.55 60 1500 3 4 0 0 0 0 0 0 0

9 533.10 90 3000 1 1 0 0 0 0 1 0 1

10 8.05 120 1000 3 1 1 0 1 0 1 0 0

11 591 120 1000 3 2 1 1 0 1 1 1 1
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Fig. 3. The urine concentration of pyrethroid pesticide
according to wind speed and role (1 : worker, 2, 3, 4 : assistant).
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