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Comparison of Urinary Organophosphate Concentrations of

Pesticide Sprayers from Sugarcane Farms in Nakhon Sawan Province
Jutamanee Chungcharoen*
Pornpimol Kongtip** Noppanun Nankongnab***
Sukhontha Siri**** Sumate Pengpumkiat*****
Abstract

Organophosphates (OP) are synthetic chemicals used as insecticides in agriculture.
Pesticide sprayers are at risk of exposure to these chemicals. This research is a cross-sectional
study that studied OP metabolite levels of pesticide sprayers of sugarcane farmers, and that
compared urinary OP levels related to different times of application. The instruments of this
study were a pesticide use questionnaire and collected urine samples. OP levels were
determined using gas chromatography-mass spectrometry (GC-MS). The data were
represented by mean, standard deviation, geometric mean, median, and repeated analysis of
variance.

Results showed most pesticide sprayers used insecticides 2-4 times/ crop and had an
average agricultural work time of about 5.79 hours/day. The level of urinary total diethyl
phosphate metabolite between the end of a spraying task and the next day of spraying was
significantly different (p<0.05). Also, the concentration of the metabolite on the day following
spraying was higher. Moreover, the geometric mean of total urinary OP metabolite before the
day of spraying was higher than in other periods.

To conclude, pesticide sprayers on sugarcane farms can be exposed to OP from the
spraying task. Despite no spraying task, sprayers still had significant OP levels from their
residences where there is insecticide use in the household. Pesticide sprayers should
incorporate the safe use of OP to decrease the risk of exposure since pesticides accumulate
in the body leading to detrimental health effects.
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Table 1 Creatinine-adjusted OP urinary metabolite levels in different times

periods of urine sample collection (umol/g creatinine).

Detection (%) GM

Min-Max Percentiles

25th  50th 75th 90th

Before the day of spraying (umole/g creatinine)

2DMPs 97.87 1.25
2>DEPs 95.74 0.55
2DAPs 100.00 2.20

End of spraying task (umole/g creatinine)

2DMPs 91.49 0.70
2> DEPs 97.87 0.40
2> DAPs 100.00 1.36

Next day of spraying (umole/g creatinine)

>DMPs 91.49 0.84
2 DEPs 91.49 0.63
2>DAPs 95.74 1.78

0.04-8.06 047 135 435 581
0.06-6.87 0.18 064 1.04 371
0.45-10.32 093 214 585 859

0.01-5.06 034 082 179 352
0.02-7.18 0.15 040 086 3.35
0.04-8.12 068 143 316 547

0.03-7.24 079 079 241 390
0.07-7.92 0.69 069 128 261
0.12-10.00 1.78 1.78 404 6.14

Note: GM = Geometric mean

DMP = Dimethyl phosphate, DEP= Diethyl phosphate, DMTP= Dimethyl thiophosphate,

DMDTP = Dimethyl dithiophosphate, DETP = Diethyl thiophosphate, DEDTP = Diethyl dithiophosphate
>DMPs =DMP+DMTP+DMDTP, >DEPs = DEP+DETP+DEDTP, uag >DAPs =3 DMPs+>DEPs
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Table 2 The difference of urinary DAP concentration at different time periods of

urine sample collection (before the day of spraying, end-of-spraying task and

next day of spraying)

Variables GM (GSD) Compare p-value*
(umol/g creatinine) between

>DEPs

(1) Before the day of spraying 0.55 (3.37) (1) and (2) 0.166

(2) End of spraying task 0.40 (3.87) (2) and (3) 0.007

(3) Next day of spraying 0.63 (2.75) (1) and (3) 0.478
>DAPs

(1) Before the day of spraying 2.20 (2.65) (1) and (2) 0.008

(2) End of spraying task 1.36 (3.24) (2) and (3) 0.185

(3) Next day of spraying 1.78 (2.61) (1) and (3) 0.212

* p-value <0.05, by repeated measures ANOVA test

Note: GM = Geometric mean, GSD = Geometric standard deviatiob, >DEPs = DEP+DETP+DEDTP, and

>DAPs =Y DMPs+Y DEPs
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Table 3 Literature data on YDAPs levels (ug/g creatinine).

Area Sample Sample  FDAPs (lg/g creatinine)

size GM Max

This study Thailand Pesticide sprayers a7 267.16 1544.41

Choil4(2019) Korea Farmers 308 287.10 5198.60

Sapbamrer (2017)"°  Thailand Farmers 84 6.43 163.90

Panuwet (2008)"° Thailand Farmers 136 34.8 6476

Yucra (2006)" Peru Applicators 33 59.85 N/A

Motsoeneng (2015)°  South Africa Women on farm 101 Median 249.83

141.42

Note GM = geometric mean, N/A = not available
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