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Deter mination of residues of glyphosate and its metabolite in roundup ready
soybean imported from different original countries by gas
chromatogr aphy-tandem mass spectrometry
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(Fangchenggang Entry-Exit Inspection and Quarantine Bureau, Fangchenggang 538001, China)

ABSTRACT: Objective To detect the residues of glyphosate (PMG) and its metabolite-aminomethyl phosphonic
acid (AMPA) in roundup ready soybean imported from different original countries in Fangchenggang port by gas
chromatography-tandem mass spectrometry (GC-MS/MS), and analyze the differences. Methods Three batch
samples of each country were collected from the roundup ready soybeans imported from the United States, Brazil,
Argentina and Uruguay. The procedures of sample were as follows: sifted after being pulverized, extracted by water,
then the protein in sample was precipitated with hydrochloric acid and the fat was extracted with dichloromethane.
After purification by cation exchange column (CAX), the supernatant extract obtained from the above steps was
reacted derivatively with heptafluorobutanol and trifluoroacetic anhydride. The product was diluted with citral-ethyl
acetate solution and then analyzed by GC-MS/MS. Results The calibration curves between mass concentration and

peak area of PMG and AMPA showed good linearities (r>0.999) in the range of 2.5~100 ng/mL, and the detection
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limits were both 0.05 mg/kg. The average recoveries of spiked samples were between 77.1% and 96.5% when the

added concentrations were 0.05, 0.5 and 2.0 mg/kg, respectively, and the relative standard deviations (RSDs) were

less than 8.8% (n=6). Conclusion This method is accurate and precise, which can meet the requirements of

detection.

KEY WORDS: genetically modified soybean; glyphosate; aminomethylphosphonic acid; gas chromatography-

tandem mass spectrometry
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Fig.l Selective ion chromatogram of derivatives of PMG and
AMPA standard
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Tablel Theretention time, charge-massratios of quantitative ion and monitoringion derivatives of PMG and AM PA standard

(t/min) (m'2) (m'2)
(PMG) CHNO;P 4.64 446 502,372
(AMPA) C;H;NOsP 5.25 612 611, 584, 460
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Fig.3 Selective ion mass spectrogram of derivative of AMPA standard
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Table2 Regression equations, correlation coefficients and detection limits of PMG and AMPA
(ng/mL) r (mg/kg)
PMG 2.5~100 Y=41.99X-97.09 0.9992 0.05
AMPA 2.5~100 Y=120.3X-208.5 0.9995 0.05
R 3 HEmAY EYERFIAE X AR R ZE (n=6)
Table3 Therecovery rates and RSDs of samples(n=6)
R/% RSD /%
¢(mgrkg)
PMG AMPA PMG AMPA
0.05 77.1 82.5 8.0 8.8
0.5 83.2 88.8 4.1 4.8
2.0 92.0 96.5 2.1 3.9




9 s - 3485
R4 FERIBMER
Table4 Test results of samples
PMG (mg/kg) (mg/kg) AMPA (mg/kg) (mg/kg) (mg/kg)
1-285 1.79 2.76
1-493 1.72 1.75 2.79 2.78 4.53
1-3745 1.69 2.80
1-635 1.32 1.92
1-1408 1.36 1.37 1.98 1.93 3.30
1-2050 1.42 1.88
1-1562 1.90 2.90
1-2853 1.79 1.84 3.00 2.94 4.78
1-3678 1.82 2.92
1-3240 1.98 3.02
1-3502 2.06 2.06 2.94 2.98 5.04
1-3950 2.15 2.99
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