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SUMMARY 

Five classes of triazine herbicides were studied by combined high-performance 
liquid chromatography-mass spectrometry (HPLC-MS). Separations were done on a 
reversed-phase C, column, using acetonitrile-water as the mobile phase, followed by 
in-line UV and mass spectral analysis. Positive and negative ion mass spectra were 
recorded_ For most of the triazines both positive and negative ion spectra obtained 
with the direct liquid introduction HPLC-IMS probe interface give molecular ion 
information. Most of the tr-iazine studies were more sensitive in the positive ion mode 
than in the negative ion mode. 

INTRODUCTION 

Since their introduction around 1960, triazines have become widely used for 
weed control in food crops_ Methods for the analysis of triazines and their metabo- 
htes is important both from agricultural and environmental points of view_ Per- 
sistence of these compounds in the soil has been found to a&& susceptible crops in 
the next growing seasoniz. Contamination of wells and streams due to spills, spray- 
ing or runoff has been found in Europe3 axed Canada4*. It has been estimated that an 
average of 1% of applied atrazine, for example, ends up in streams, with higher losses 
(about 60 “/,) occurring due to storm runofl?. Atmzine and procyazine have also been 
detected in human urine, following exposure whii spraying these compounds’- 

Most of the triazine herbicides used in agricuhure are 1;3,5-triazines, sub- 
stituted in positions 2, 4 and 6. Nomenclature is primarily determined by the sub- 
stituent in the 2 position, usuahy chlorine (-a&e), methoxy or ethoxy (-ton) or 
methyithto or ethyhhio (-try@; In this study, 6ve classes of triazines were esamined. 
including eighteen, 1,3,%riaaines, two i-,2,%riardnes and one I&%&& (T&k I)_ 
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studied. but the mass spectra of even these compounds was similar to reported MNCI 
and MPCI mass spectra_ 

Most triazines showed pseudomolecular ions, (M + I)+ or (M - I)-, in the 
positive and negative ionization modes, and showed more sensitivity by HPLC-PC1 
than by HPLC-KCI. Exceptions to this were metribuzin and the three organophos- 
phorus compounds (menazon, azinphos methyl and azinphos ethyl), which were 
more sensitive in the negative ion mode. 

In summary, if the mass spectral sensitivity limitations can be overcome, per- 
haps by the use of a micro HPLC system, the DLI HPLC-MS method should provide 
useful information in the analysis of triazine herbicides and their metabolites by 
providin_e molecular weight andjor structural information in addition to information 
obtained from HPLC retention times. The DLI HPLC-MS technique should also 
allow quantitation of herbicides that cochromatograph or are not completely re- 
solved on the HPLC, by monitoring ions specific to the compounds of interest. 
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