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ANALYSIS OF ESTROGENS IN CONSTRUCTED WETLANDS BY NH2/GCB SPE 
AND HPLC-ION TRAP- APCI(+) MASS SPECTROMETRY 
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1Zoology Department, Tel Aviv University, Israel
2Tami, Institute for Research & Development, Israel 
3Hydrochemistry Laboratory, Tel Aviv University, Israel 
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Biologically active molecules such as natural (e.g 17- estradiol-E2, estrone-E1 and estriol-E3) and synthetic (e.g. Mestranol-MeE2 and 17- Ethynylestradiol-EE2) estrogens have recently raised great concern for their presence in water. Eestrogens occurrence in the environment has mainly been attributed to discharge of wastewater effluents. Release of wastewater into water bodies exposes aquatic organisms to the estrogens, causing interference with their endocrine controlled functions and thus threatens theirs wellbeing. Constructed wetland (CW, engineered “marches”) has been suggested as a complementary treatment for removal of estrogens from municipal effluents. Here we report a methodology, developed for detection and quantification of estrogens at environmental concentration (ng-ug/l), in inflowing and out flowing effluents from CWs.  The procedure involves analysis by HPLC-Ion trap- APCI (+)- MS/MS. In this methods estrogens separation was obtained by HPLC phenylic column instead of the commonly used C18. Improvement of sample concentration and cleanup was attained by SPE applying activated carbon coupled with aminopropyl as stationary phase. The weak anion exchanger (aminopropyl) did not debilitated estrogens recoveries, yet was found to be an efficient agent for the removal of relatively apolaric charged molecules (e.g. humic acids), which interfered with the analytical analysis. Recovery for E2 and E1 was higher then 90 and 45% after extraction with activated carbon coupled with aminipropyl, and C18 SPE, respectively. We applied the methodology for analysis of estrogens in secondary effluents of the Tel-Aviv metropolitan area WWTP (Shafdan) and found 8-39 and 25-64 ng/l, E2 and E1, respectively.  No evidence for the occurrence of the synthetic estrogen MeE2 was found, justifying its use as an internal standard. After CW treatment, E2 concentration was as low as LOQ (ca. 5 ng/l) and E1 ranged from less then LOQ (ca. 5 ng/l) to as high as 9.2 ng/l. 
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