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Analysis of Dithiocarbamate Fungicides in Environmental Water
by GC/MS using Solid-Phase Microextraction

Keiji TAKAGAKI, Chikako OWADA, Yuko NITTA, Makoto AONO, Takuro TAKECHI, Hiroo INOUYE !

In this study we developed a rapid and sensitive method for the determination of dithiocarbamate
fungicides (mancozeb, maneb and polycarbamate) in environmental water samples with solid-phase
microextraction (SPME) and gas chromatography / mass spectrometry (GC / MS).

Dithiocarbamate fungicides were transmethylated under alkaline conditions . Their products were
extracted with SPME. A polyacrylate coated fiber was used to investigate the optimal experimental
procedures. The target compounds were then desorbed by heating the fiber in a GC insert. The
determination was carried out by GC / MS.

The linearity of the working curves were obtained in the concentration range from 0.3 pg/l to 10.0 pg/l
for all compounds. The recovery ratio of fungicide residues spiked into water samples were shown more
than 84.2 %. In addition, their coefficient of variation (relative standard deviation) ranged from 5.12 to
8.74 %. Therefore we think determination of dithiocarbamate fungicides in environmental water using
SPME and GC/ MS is a reliable method.
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