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Introduction
Mangroves are unique coastal ecosystems, located in tropical and subtropical regions. Yet, the functioning of these essential ecosystems as well as the health of aquatic life is 
threatened by the presence of pollutants, including pesticides originating from agricultural activities. Also, human health is threatened as these pollutants potentially accumulate
in red mangrove crabs, which is a popular dish in Ecuador. To assess the associated environmental and human health risk, pesticide residues were investigated in the Guayas 
estuarine environment, since agricultural activities rapidly increased in the Guayas river basin of Ecuador over the past decades.

Method
• Within the Guayas Estuary, 15 sampling sites were selected. 
• For each site, a multi-residue GC-ECD and LC-MS/MS analysis of 88 pesticides was 

performed on the white meat and the hepatopancreas of the red mangrove crab 
(Ucides occidentalis), supplemented with water, sediment, and leaves samples. 

• The extraction method used for crab tissue, sediment, and leaf samples followed a 
modified QuEChERS procedure.

Ecotoxicological risk assessment

Human health risk assessment

Results and discussion
• 35 pesticides were detected in the Guayas mangroves.
• Pyrimethanil was most commonly detected and had the highest 

concentrations in almost all compartments
• The residues of butachlor, cadusafos, carbendazim, fludioxonil, and diuron 

have the potential to induce acute and/or chronic adverse effects on 
aquatic life in the mangrove ecosystem.

• The health risk for consumers of the red mangrove crab is low
• Several prohibited pesticides were detected (carbendazim, carbofuran, and 

parathion).

Pesticide Cpw

(mgL⁻¹)

Assessment 

factor

PNEC 

(mgL⁻¹)

RQ

cadusafos 0.07 50 0.000005 15869

carbendazim 0.001 50 0.00003 21

diuron 0.01 50 0.00005 216

fludioxonil 0.0001 50 0.0001 1.3

pyrimethanil 0.003 50 0.02 0.14

thiofanate-

methyl
0.001 50 0.004 0.26

Total RQ 16107

Aquatic chronic risk of the pesticides detected in sediment samples with concentrations > LOQ in 
the Guayas Estuary, as risk quotient (RQ = MEC/PNEC, with MEC the maximum measured 
environmental concentration (mg·L−1) and PNEC the predicted non-effect concentration (mg·L−1)).

Pesticide concentrations in the crab tissues, leaves, sediment, and water samples. 
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Conclusion
• Cadusafos, diuron, and carbendazim posed the highest potential 

aquatic health risk.

• The human health risk for the commercial mangrove crab 
consumers appeared to be low.
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