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Application of response surface methodology for optimization of lead bioaccumulation parameters in Gammarus pulex (L., 1758)
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Abstract 

The aquatic system pollution is an important environmental problem. Accumulation of high concentrations of contaminants in marine zones result from human's activities. Industrial contaminants especially heavy metals receive considerable attention from scientists and engineers because of their toxic potential and pose a serial risk for human health when they enter the food chain and water bodies. As heavy metals are not decomposed in environment, their concentrations should be reduced to acceptable levels before disposed into the environment. Lead is a priority hazardous element even at trace levels; it spread into the aquatic environment by various industrial processes. Their main impact on aquatic environment is the poisoning of aquatic organisms and severe changes in the aquatic fauna and flora. The characteristic symptoms of chronic Pb toxicity lead to several health problems including the liver, kidneys and heart, and immune system disorders. 
The aim of this research was to evaluate the suitability of Gammarus pulex (L., 1758) as a biomonitor for lead (Pb) and its’ bioaccumulation conditions were optimized using Box-Behnken design whether it can be used as a predictive tool to assess aquatic quality. A Box–Behnken experimental approach combined with response surface modeling was employed for maximizing Pb2+ bioaccumulation in Gammarus pulex (L., 1758) based on various experimental data. Independent variables significance and their interactions were tested using analysis of variance (ANOVA). The standardized effects of the independent variables and their interactions on the dependent variable were also investigated. Optimum experimental conditions were obtained as temperature; 22.0 ºC, contact time; 8 hours, metal concentration; 69.5 µg L-1. Based on Box-Behnken design, applied model is significant because model F-value and R2 were obtained as 77.80, 0.9901, respectively.  Bioaccumulation of Pb amount was analyzed using electrothermal atomic absorption spectrophotometer. The obtained data suggest that G. pulex can be evaluated as Pb biomonitor.
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