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Glyphosate & Glufosinate

glyphosate (Mol. wt 169)        glufosinate (Mol. wt 181)

Some of the most widely used pesticides worldwide

*pka values: 2.5, 5.7 and 10.2 * pka values: < 2, 2.9, 9.8

*Source ïe-pesticides manual



Glyphosate ïsome facts

üGlobal demand = 700,000 tonnes p.a.

üArgentina - >20 million hectares treated

>200 M litres, >250 registered products

üResidues can occur in foods

üConflicting information/opinions
Low toxicity/high environmental impact etc.

But still one of the least monitored pesticides

Argentina Considers Glyphosate Ban

Argentina pressed to ban crop chemical after health concerns 

By Jude Webber in Buenos Aires and Hal Weitzman in Chicago 

Financial Times, May 29, 2009 



Difficulties with current methods?

üArgentina ïPoster No PA 55 N.Baldo Matias et al

LC- MS/MS  of 9-fluorenylmethyl chloroformate (FMOC) derivative

Cereals , water and soya beverages

recoveries in range 62-92% for Gly, Glu  &  AMPA

LoDs in cereals 0.05- 0.15 mg/kg

method development to avoid derivatisation?

üEUPT-C2-2008 - 74 labs/27 countries

- only 5 returned results for glyphosate

üEUPT-C3-2009 - 153 labs

- only 9 returned results for glyphosate

- 3 laboratories did not detect 1 mg/kg



Current methods  Continued

üIon chromatography 
(suppressed and non-suppressed) ïICPMS or MS/MS

üAlferness ïGC-MS
CAX SPE and derivatisation (TFAA/heptafluorobutanol)

üLC-FL or LC- MS

O-phthalaldehyde (OPA) 



Glyphosate ïEU requirements

üWaterï0.1 ɛg/L (Directive 98/83/EC)

üBaby foods - 10 ɛg/kg  (Directive 1999/39/EC)

üCereals & cereal products  - typically100 ɛg/kg

EU MRL definitions 

Glyphosate

Glufosinate ammonium 
(sum of glufosinate, its salts, MPP, NAG)



Glufosinate and transformation 

products 

glufosinate-N-acetyl (mw 223) 

3-MPPA (mw 152)

(3-methyl phospinicopropionic acid) AMPA  (mw 111)

(Aminomethyl phosphonic acid) 



IC-MS/MS System Configuration

Dionex ICS 3000 (reagent free) 
EPQ3 upgraded - API 2000

üIn-line concentration

üHigh capacity columns

üCompatibility with MS 



Chemistry and Ion Movement in 

an Anion SRS®
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