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Glyphosate is the common name of the act ive compound in the 
herb ic ida l  formulat ion Roundup (trade mark of Monsanto Company). 
The manufacturer's GC method is qu i te  tedious because of the many 
steps in the de r i va t i sa t i on  technique which is necessary to 
render ti le compound v o l a t i l e .  The re la t i onsh ip  wi th the common 
amino acid g lyc ine gave a h in t  that  th i s  substance might also give 
a coloured complex wi th n inhydr in  ( I ,  2, 3- t r iketohydr indene 
hydrate) and therefore could be determined with a color imeter  
a f te r  separation from i n t e r f e r i n y  substances on an ion exchange 
column. 

0 NH ~ HO - - CH2 - -CH2 - ~H OH 

Glyphosate (N-phosphonomethyl g lyc ine)  MW 169.1 

Mater ia ls and methods 

Standard so lu t ions were prepared from Roundup which contains 
360 grammes of glyphosate per l i t r e  in the form of isopropylamine 
sa l t .  A l l  d i l u t i on~  were made wi th c i t r a t e  buf fer  pH 2.2 to 
obtain concentrat ions from 0.2 to 1.0 micromole per ml. 

C i t ra te  buf fer  pH 2.2 (sodium ion conc. 0.20 M) 
C i t ra te  buf fer  pH 3.28 (sodium ion conc. 0.198 M) 
Ninhydrin reagent ( in  acetate buf fer  pH 5.83) 
Sodium hydroxide so lu t ion  0.2 M ( fo r  regeneration of the column) 

Buffers and reagents were prepared according to EAKER (1968) 
and Beckman's Ins t ruc t i on  Manual. 
A Beckman model 121 automatic amino acid analyzer was used. 
Half a m i l l i l i t e r  of  the standard so lu t ion  was in jected.  

The analyzer was f i t t e d  wi th a 690x9 mm glass column packed to a 
height of 550 mm wi th Beckman spherical  cat ion exchange resin 
type M 82. The pH 3.28 c i t r a t e  buf fer  was used as e lu t i ng  solvent .  
The l i g h t  absorption of the n inhydr in-g lyphosate complex was mea- 
sured in a 2.2 mm cuvette at 570 nm. The e lu t ion  time fo r  
glyphosate is 20 minutes (cyste ic  acid pos i t ion)  and the e lu t i on  
volume is  23 ml. There w i l l  be no in ter ference from the common 
amino acids in a prete in hydrolysate.  The run time inc lud ing 
regeneration and e q u i l i b r a t i o n  of the column is roughly 1 hour. 
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Results and discussion 

The table gives opt ica l  dens i t ies  (O.D.) as measured on the 
logar i thmic  s t r i p  chart  and peak areas from the e lec t ron ic  
in tegra to r  p r i n tou t .  

TABLE 

conc. conc. 
~micromoles ml) (microgrammes ml) O.D. peak area 

0.2 33.8 0.138 I0622 

0.4 67.6 0.310 24022 

0.6 lOl 0.460 34929 

0.8 135 0.670 51071 

l.O 169 0.860 63883 

When e i the r  the opt ica l  dens i t ies  or peak areas were p lo t ted 
against the concentrat ions a l i nea r  re la t i onsh ip  was obtained. 
Corre lat ion coe f f i c ien ts  = 0.99. 
The minimum detectable amount is roughly 1 nanomole of 
glyphosate. The smallest amount that  can be quant i ta ted in a 
reproducible way is rouhgly 20 nanomoles or 3.4 microgrammes of 
glyphosate. 
Work in progress is d i rected to the ex t rac t ion  and cleanup 
steps. 
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