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Determination of glyphosate and aminomethylphosphonic acid

in human urine by ion chromatography — tandem mass spectrometry
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Abstract: Objective To establish a method for the simultaneous determination of glyphosate and its metabolite
aminomethylphosphonic acid in human urine by ion chromatography — tandem mass spectrometry (IC — MS/MS). Methods
The urine sample was purified using an HLB solid — phase extraction cartridge. After diluted and filtered, the filtrate was used
for analysis. Gradient elution was performed using a potassium hydroxide solution as the mobile phase, with separation on an
Tonpac AS20 anion exchange column(250 mm x2 mm). Detection was carried out using electrospray ionization in negative ion
mode with multiple reaction monitoring, and quantification was achieved via the external standard method. Results
Glyphosate and aminomethylphosphonic acid showed good linear relationships within the ranges of 0.5 —50 wg/L and 4 — 100
pe/L, respectively, with correlation coefficients greater than 0. 999. The method detection limits were 0. 8 wg/L and 3. 6 pg/
L, respectively. The recovery rates of the method were 83.0% to 115.2% . The intra — day and inter — day relative standard
deviations( RSDs) ranged from 1.2% to 7.8% and 3.5% 10 9. 2% , respectively. Conclusion This method is reproducible
and accurate, and it is suitable for biological monitoring of glyphosate and its metabolite aminomethylphosphonic acid in urine

samples of occupational populations.
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Table 1 Mass parameters

o HET FHET EFEHRIE AR E
= (m/z) (m/z) (V) (eV)
EH 167.9 63.0°/79.0 -30 -33/-53
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o B RE T
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Effect of eluent concentration on the retention time of

glyphosate and AMPA
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Fig. 2 Ion chromatogram of AMPA eluted from urine using

different concentrations of eluent
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Fig.3 Effect of solid — phase extraction cartridge on the peak
areas of glyphosate and AMPA in urine
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Fig.4 Effect of dilution on the matrix effect of glyphosate and
AMPA in urine samples
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Table 2 Linearity ranges, linear regression equations, correlation coefficients and detection limits of the method(n =3)

(ta=g7] ML (pe/L) =75 AR EL(r) KB (pg/L) R ER (pg/L)
TH 0.5 ~50 y=1.08 x10*x + 2.97 x10? 0.999 7 0.2 0.8
o P LR 4 ~100 y=1.82x10°x + 1.89 x10° 0.999 2 0.9 3.6
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Table 3 Precision and recovery of the method(n =6)

o ARJEAE bRk PHymER  RSD(%)
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Ny FA 5.0 94.0 5.4 8.6
40.0 110.8 4.5 7.1

160.0 115.2 2.7 3.5

AW Rk 10.0 83.0 7.8 9.2
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320.0 98.4 1.2 4.0
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Fig.5 Total ion chromatogram of one typical urine sample
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Table 4 Comparison of methods
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N ot 71/;% b
i PEXR Tuiim mmEmm
B - gk PNV 0. 80 3.60
AT I [6] 4.66 1.77
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