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ABSTRACT

The main aim of the present study was to develop simple and sensitive
analytical methods for detecting residues of benzimidazole and dithiocarbamate
fungicides in vegetables and then apply for health risk assessment among consumers
from exposure via consumption of some vegetables. Carbendazim is a common
benzimidazole fungicide used in vegetable growing and its residue was often detected.
A simple method for detecting carbendazim residue in vegetables was developed
using high performance liquid chromatography-UV detection (HPLC-UV). The

residue was extracted with ethyl acetate and cleaned-up by SAX/PSA solid-phase



extraction (SPE) and analysed on a reversed phase HPLC (Cig) column with UV
detection at 280 nm. The recoveries ranged from 92.5 to 96.0% with the relative
standard deviation (RSD) of 2.1 to 5.9% at spiked levels of 0.05-0.30 mg/kg. The
limit of detection (LOD) and limit of quantitation (LOQ) are 0.003 and 0.008 mg/kg,
respectively which far below the Codex Maximum Residue Limits (MRLS) set at 0.03
mg/kg. Health risk assessment of exposure to carbendazim residue among 244
consumers from consumption of tomato, cucumber, kale, cauliflower, and ginger were
64.1, 59.6, 56.7, 19.3, and 0.9 % of ADI, respectively. Dithiocarbamates (DTCs) are
groups of organosulfur fungicides such as mancozeb, propineb, and zineb can be
hardly determined directly because they are strong complexes with metal ions and are
insoluble in general solvents or water. Furthermore, they decompose easily to carbon
disulfide (CSz). A simple method for detecting mancozeb on behalf of DTC was
developed using gas chromatography with flame photometric detection (GC-FPD).
Mancozeb in vegetable sample (5 g) was transformed to CS> under acidic condition in
tin chloride (0.5% SnCl,) and CS> was then extracted by isooctane. The LOD and
LOQ are 0.01 and 0.03 mg/kg of mancozeb, respectively. The health risk among 244
consumers from exposure to DTC via consumption of cucumber, ginger, and pepper
were 293, 0.0, and 93% of ADI, respectively. Therefore, consumption of some
vegetables could be a matter of health risk from exposure to fungicides residues. In
addition, the developed methods were successfully applied to detect variety of

vegetables without any problems encountered.
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