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Determination of biomarkers of propylene glycol monomethyl ether in

urine by paper spray mass spectrometry
LIU Meng-meng’, PAN Jun—yu, LV Bo-yi, LIU Bao—feng, ZENG Qiang
"Department of Occupational Health, Tianjin Center for Disease Control and Prevention, Tianjin 300011, China
Abstract: Objective To establish a paper spray mass spectrometry method for the determination of 1-methoxy—2—propanol
and 2-methoxypropionic acid as biomarkers of propylene glycol monomethyl ether in urine. Methods The urine sample was
dropped onto the chromatographic paper, and a high voltage of 4 kV was applied to the back of the paper. After dissolution
in the spray solvent, the sample formed an electrospray at the paper tip under the effect of voltage, which then entered the
mass spectrometer for detection. Results The linear ranges of 1-methoxy—-2—-propanol and 2-methoxypropionic acid were
0.036-46.15 pg/mL and 0.029-54.25 wg/mL, respectively, with correlation coefficients ranging from 0.999 6 to 0.999 9. The
detection limit (LOD) was between 0.008 8 and 0.011 pg/mL, and the quantification limit (LOQ) was between 0.029 and 0.036
pg/mL. The sample recovery rate ranged from 90.8% to 105.0%, and RSDs ranged from 3.3% to 9.7%. Conclusion This

method requires no sample processing, features simplicity, rapidity and high sensitivity, making it suitable for the rapid

screening of propylene glycol monomethyl ether in urine.
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Figure 1 PS—MS process schematic and device diagram
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Table 1 Mass spectrometric parameters of a—PGME and 2-MPA
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Figure 2 Primary mass spectra of a—=PGME and 2-MPA
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Table 2 The regression equations, correlation coefficients, detection limits, and quantification limits of the method

allty] [ J5 7 HIRAEL Kt BR (pg/ml) AE TR (pg/ml)
a-PGME y =14 094x + 1 902.8 0.999 6 0.0110 0.036
2-MPA y =21 430x + 996.9 0.999 9 0.008 8 0.029
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Figure 3 Optimization of paper spray ionization conditions
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Table 3  The recovery rates and precisions of the method (n=6)
B AL (pg/ml) St (ug/ml ) W Bt (pg/ml) Al (% ) RSD(%)
o —-PGME ND 46.150 0 47.5800 103.1 59
ND 4.6150 4.6330 100.4 35
ND 0.184 6 0.173 2 93.8 9.7
2-MPA ND 54.250 0 50.340 0 92.8 8.0
ND 54250 5.696 0 105.0 6.8
ND 0.2170 0.197 0 90.8 33
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