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Extended Abstract

Several natural and synthetic compounds in waters and wastewaters may affect the endocrine system of organisms
due to their chemical structure. In this study, the presence of endocrine disrupting compounds (EDC) in tap water in Istanbul
was investigated using a yeast-based estrogenicity bioassay (YES) [1] as well as measurement of concentration of bisphenol-
A (BPA) and bisphenol-S (BPS), which are selected as they have a high possibility of being present in drinking water among
EDC. The samples were obtained from different households for all 5 different water treatment plants supplying water to
Municipality of Istanbul, with the aim of providing comparative analyses of estrogenicity using results of bioassays and LC-
MS/MS analysis.

The concentration of EDC in treated water are generally in the low ng/L range [2, 3]. Similarly, the estrogenicity
determined by bioassays in water is expected to have a low estradiol-(E2)-equivalent concentration [4, 5]. Therefore, a
preconcentration step using solid phase extraction (SPE) is necessary prior to both analysis. Moreover, it is important to
employ the same extraction steps to be able to evaluate and compare the results obtained using the bioassay and the chemical
analyses. The first result of the study was the development of a SPE procedure that can be used for both the bioassay and the
chemical analysis since the chemicals used for one procedure can interfere with the other procedure. For example, the use of
MeOH as one of the eluents resulted in high recoveries for the bioassay, whereas it resulted in problems with peak resolution
in LC-MS/MS. The optimized SPE included the use of a combination of ethanol and ethylacetate for conditioning and elution
and DMSO as keeper. The SPE procedure allowed the concentration of analytes to 100X and 1000X for the bioassay and
LC-MS/MS analyses, respectively.

For all 58 tap water samples, the estrogenicity was below the detection limit (2.7 ng/L E2 equivalent), but some
samples have BPA and BPS concentrations above the detection levels of 1 ng/L and 10 ng/L, respectively. The highest BPA
and BPS concentrations (18 ng/L and 60 ng/L, respectively) were detected in the tap waters of households obtaining their
water from the same water treatment plant (WTP). The source water for the WTP is a lake close to the sea and due to the
seawater intrusion containing bromide, this WTP employs only chlorination as the disinfection method instead of ozonation
followed by post-chlorination used in all the other treatment plants. Considering the differences in disinfection processes,
one can conclude that ozonation may provide useful for the removal of EDC that might exist in raw water. The results also
indicate that the seasons and the amount of precipitation has an effect on the concentration of EDC in tap water samples. The
concentration of both BPA and BPS were below the detection limit in all samples obtained in winter and spring seasons
which corresponds to rainy seasons.

Considering that a concentration of 24 pg/l BPA in drinking water poses only a threat based on its estrogenicity upon
the consumption of 124 L per day [6], it can be concluded that the tap water in Istanbul does not pose a serious threat due to
the estrogenicity.
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