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Determination of glufosinate-ammonium, glyphosate and their metabolites
in soil and water by HPLC-MS/MS
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(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection ,
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Abstract  An ultra-high performance liquid chromatography-tandem mass spectrometry ( UHPLC-MS/MS)
combined with solid-phase extraction purification was used to establish a multi-residue analysis method for the
simultaneous determination of glyphosate, glufosinate-ammonium and their six metabolites in water or soil. Oasis
MCX and Oasis MAX solid phase extraction columns were used in pre-treatment, and then 2% formic acid
methanol water (volume ratio of 1:1) was used for elution. The eluent collected was evaporated to dryness by a
rotary evaporator and diluted with 0. 1% ammonia. The linear range of the method was 0. 02—0. 5 mg/L. Under
the spiked level of 0. 000 1 and 0. 001 mg/L in the purified water. the recoveries were 72. 8% — 94. 2% and the
relative standard deviations were 2. 3% —16. 1% . respectively. Under the spiked level of 0.001 mg/kg and 0. 01
mg/kg in the soil, the recoveries were 70. 6% —88. 5% and the relative standard deviations were 3. 6% —12. 8%,
respectively. The method is accurate, sensitive and comprehensive, which could be used to analyze the content of
glyphosate, glufosinate-ammonium and their metabolites in low concentration samples in environmental test.
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Table 1 Mass spectrometric parameters of glyphosate, glufosinate-ammonium and their metabolites

& PREETE/min - BEEF m/= FEF m/z LEHRIE/V TlfAsE L/ V
Compound Retention time Parent ion Daughter ion  Declustering potential ~ Collision energy
BH B glyphosate 4,09 167.9 62.9%,78.9 —30 —33,—53
N-C B35 H B N-acetyl- GLY 5. 40 210.0 63.0,150.0* =35 —40,—17
SRR AMPA 3.18 109. 8 63.0,79.0* —49 = 23h=31
N-Z. B35 3R N-acetyl- AMPA 4.11 152.0 63.0,110.0* —35 —40,—20
HEERE  glufosinate-ammonium 3.39 179.9 62.9%,84.9 —45 —59,—26
N-ZBER-F R NAG 4.25 222.0 63.0,136.0% —35 —61,—29
2-(HEEE 2 MPA 4,31 136. 9 78.1,92.9* —46 —18,—29
3-(HIZEEF IR MPP 4. 34 151. 0 63.0%,133.0 —35 —47,—17

D x AEEET.

* meant quantification ion pair.
1.3.2 wri# &k
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Table 2 Linear equation, matrix effects, LOQ for glyphosate, glufosinate-ammonium and their metabolites in water and soil

R i et IR RRBURD) /% E R
Matrix Compound Regression equation LOE{{IC}ent, o Matrix effect LOQ
determination

K Water i i y = 516 238. 048 7x+8 561. 980 3 0.999 9 4.8 0.000 1 mg/L

N-Z B F— g y = 732 867.088 2x+443.871 6 0.999 9 3.0 0.000 1 mg/L

AMPA y = 740 644. 704 7x+545.559 4 0.999 6 2.4 0.000 1 mg/L

N-Z Fif - AMPA y = 465 934. 413 x+3 577. 870 0 0.999 4 8.0 0.000 1 mg/L

o y = 87 201. 237 82+133. 040 1 0.999 9 5.9 0.000 1 mg/L

MPP y = 371 958. 032 1z+411. 975 2 0.999 6 8.4 0.000 1 mg/L

MPA y = 174 044. 023 1x+1 212. 965 3 0.999 7 7.1 0.000 1 mg/L

NAG y = 154 044. 055 6245 413.914 6 0.999 7 3.9 0.000 1 mg/L

+3E Soil i i y = 646 571. 291 5249 979. 509 5 0.999 8 31. 3 0.001 mg/kg

N-Z B F- g y = 926 963. 255 1o+8 869. 036 3 0.999 2 22.7 0. 001 mg/kg

AMPA y = 681 123. 022 22+1 875. 486 1 0.999 6 5.8 0.001 mg/kg

N-Z - AMPA y = 293 795. 472 1x+1 865.992 3 0.999 6 42.0 0. 001 mg/kg

A i y = 64 668. 689 7x+1 596. 856 4 0.999 7 21. 6 0.001 mg/kg

MPP y = 305 487. 012 6x+554. 756 8 0.999 9 9.8 0.001 mg/kg

MPA y = 205 237.531 6x+6 328.821 0 0.999 5 12. 4 0. 001 mg/kg

NAG y = 139 740. 237 82+9 232. 815 6 0.999 5 5.7 0.001 mg/kg

2.3 HEBETRBEE

HED R RS 20 K5 85 B L AH R A o g 2
(RSD) 7R, Jnds e 220000 25 5L W& 3., 74k
KA L3 AR RS IN 2 ASIKE 7 R R AR
WETR BV, AT I E 5 WK, DASE o br A 3 T 5
R, 4l K s i K S 0..000 1 mg/L Al

0. 001 mg/L i, B Jol | 0 e i S ARG 9 1% [l i
ok 72.8%~94. 2% ,RSD Hy 2. 3% ~16. 1% ; -1
HS K2 0. 001 mg/kg 1 0. 01 mg/kg B, %L
T B I R AR 1 [ R Sy 70. 696 ~
88.5%,RSD K 3.6% ~12. 8%, FWi%Z 7 2w
FEUF AR .
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Table 3  Average recoveries and relative standard deviations for glyphosate, glufosinate-ammonium and their metabolites in water and soil

UK/ 7K Water

&Y (mg/L) -
Compound Sn;:ked SEX IR/ % AR bR

Average w2/ %

; +3 Soil
m?‘””’/if/ WL Alluvial soi 1 Black sol
oiked | THECE/% MR PHECE/% AR

Average W=/ % Average W2/ %

level level

recovery rate RSD recovery rate RSD recovery rate RSD

B glyphosate 0.000 1 80. 2 4.2 0. 001 72.1 8.6 73.2 9.5
0. 001 81.5 2.3 0.01 79.6 3.7 81.5 8.9

N-C P o 0. 000 1 72.8 3.8 0. 001 75. 6 10. 3 76. 2 7.5
N-acetyl-GLY 0. 001 89. 2 7.5 0.01 82.3 7.5 86.5 6.8
PR AMPA 0.000 1 78.7 7.7 0. 001 73.8 8.3 71.3 12.5
0. 001 85. 8 7.6 0. 01 80. 7 4.9 83.0 6.8

N-Z -2 5L TR 1R 0. 000 1 79.1 3.8 0. 001 77.3 11. 3 76.9 10. 1
N-acetyl-AMPA 0. 001 86. 4 8.6 0.01 81. 9 5.8 88.5 4.5
e 0.000 1 92.3 11.7 0. 001 71.5 12.8 74.5 11.5
glufosinate-ammonium ¢, 001 90. 0 12.4 0.01 82.9 4.8 83.2 .6
N- it e~ i 0. 000 1 92.3 16. 1 0. 001 74. 8 8.2 75.5 .9
NAG 0. 001 94. 2 11.4 0.01 80. 0 8.4 85.6 4.5
2-(F LRI 218 0.000 1 83.2 14.3 0. 001 75.2 10. 7 72.2 12. 4
MPA 0. 001 85.6 10. 2 0.01 77.9 7.3 79. 8 8.9
3-CH LRI I R 0. 000 1 81.2 15. 9 0. 001 73.8 3.7 70. 6 9.5
MPP 0. 001 87.9 11.2 0. 01 78. 2 4.9 82. 0 9.2
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