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Experimental Conditions

Rapid Analysis of Carbamate Pesticides Using the Hitachi 
LaChromUltra™ Liquid Chromatography System and Sensivate 
Elite™ Post Column Reactor       

                               Hitachi High Technologies America, Inc.

Discussion
Hitachi’s LaChromUltra Liquid Chromatography System, 
equipped with a 2.7μm particle size column and Sensivate 
Elite post-column reactor, reduces the analysis time for 
carbamates by up to 3 times. The LaChromUltra is designed 
to take full advantage of the increased efficiency associated 
with smaller particle sized columns and the Sensivate Elite 
automates the derivatization of carbamates to fluorescent 
compounds.  Together, the LaChromUltra and Sensivate 
Elite systems increase the overall throughput of samples, 
while decreasing the error that might occur with non-
automated post-column reaction systems.

Results
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Conditions and OtherModule

arbamate pesticides are broad spectrum pesticides used                  
to control a wide variety of insect pests on crops. Due to 

their ubiquitous use and acute and chronic toxicity to humans 
and the environment, the EPA monitors the levels of 
carbamates in ground and drinking water. Monitoring the levels 
of carbamates in water run-off and water supplies is a major 
concern of environmental agencies in both agricultural and 
urban areas.   

EPA method 531.11 describes the analysis of carbamate 
pesticides via chemical derivatization followed by low level 
analysis with fluorescence detection.  The most commonly 
analyzed carbamates are: Aldicarb, Aldicarb Sulfone, Baygon, 
Carbaryl, Carbofuran, Dioxacarb, 3-Hydroxycarbofuran, 
Methiocarb, Methomyl, and Promecarb. Derivatizing these 
compounds through exposure to a hydrolyzing reagent 
followed by reaction with o-phthaldehyde and thiofluor greatly 
enhances the sensitivity of this analysis2. Using a 2.7-μm 
particle size column the LaChromUltra liquid chromatography 
system coupled with the Sensivate Elite post-column reactor 
achieves analysis faster than previously shown. The post-
column derivatization is carried out using standard reagents 
described in EPA Method 531.1, but shows faster throughput 
(15 minute analysis vs. competitor’s 41 minute analysis time).  
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* Supelco and Ascentis are registered trademarks of Sigma-Aldrich Biotechnology LP. 
LaChromUltra is a trademark of Hitachi High Technologies Corporation. All other 
trademarks are property of their respective owners.

Solvent Gradient Profile
Time % water % acetonitrile
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