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INTRODUCTION

Determination and control of emerging pollutants have been important
topics in environmental analytical chemistry in the last decades. One

. , , , , [nstrument Waters ACQUITY UPLC with TQ Detector
important group of these contaminants is the hormonal residues, which are == ACOUITY UHPLC BEH Waters C
considered Endocrine Disrupting Compounds (EDCs). These compounds O i R

are defined as chemical substances capable of altering the natural hormonal [njection volume 10 pl.

equilibrium producing harmful effects in animals, humans and their Flow rate 0.3 mL-min”

progeny [1]. The consumption of hormones has been increased Miohil sliases A: Water (0.1% v/v NH,)

exponentially in the last decades due to the use of hormones in human and B: Methanol

veterinary medicine. Since 1990s some stud1e§ estabhsl?ed that the main Time (min) % (A) % (B)
pathway of these compounds to go into the environment is through effluent oo 20 o
of wastewater treatment plants (WWTPs). Because of that, many studies in 1' 5 = e
the last years determine the concentrations of sexual hormones in water and Gradient used 2'575 25 =
wastewater samples [2,3]. 3'75 o -
In this study, the determination of a group of several natural and synthetic 600 20 >0
hormones (estrogens, androgens, progestogens and corticosteroids), is 6.50 80 20

presented. For their determination a method based on Solid Phase
Extraction (SPE) combined with ultra-high performance liquid
chromatography coupled to mass spectrometry detection (UHPLC-MS/MS)
have ben chosen.

The hormonal compounds have been studied in wastewater samples from
four wastewater treatment plants around Gran Canaria island (Spain), with
different water treatment methods (WWTP1 has a membrane bioreactor,
WWTP2 and 4 use activated sludge technology and WWTP3 uses natural
treatment methods) to evaluate the presence of this type of compounds in
\_ different settlements of the island.

RESULTS

Optimum SPE conditions

Cartridge

Sample volume
Sample pH

[onic strenght
Wash step
Desorption solvent
Desorption volume
Cartridge

SepPak C ¢ 6¢cc (Waters)
'250 mL

8

0% NaC(l

5 mL Milli-Q water
Methanol

2 mL (1 mL-min™)
:SepPak C g 6¢cc (Waters)

Fig. 1: Location

- f WWTP
Analytical parameters Real samples ° >
analyzed
Compound BETIORS Ll | Recovery (%) Compounds detected
- (nin)| (ngl) (25 ng'L?) | (150ngLl?) (25ngl") (150 ngL?)
| 2 . n=6 n=6 n=3 | n=3 | Estriol m Cortisone
Estriol 212 | 1.35 5.12 6.50 106.6+8.2 99.0+1.8 Boldenone W 17[-estradiol
Prednisone  2.29 0.27 12.9 4.79 | 121.3+5.3 105.0 3.3 Estrone " Testosterone
Cortisone 2.32 | 0.05 4.55 4.50 118.5 £1.2 | 103.2 + 6.3 B Megestrol acetate M Progesterone
Prednisolone | 2.45 0.8 6.90 456 12.9%56 99.2+31
Boldenone 2.87 0.1y 5.67 4.47 | 17.2+3.5 (112.7+10.8 WWTP1 . WWTP2
| 400,00 00,00
Nandrolone 2.03 | 1.00 3.83 3.81 119.4 + 4.6 | 102.2 £ 5.7 T 35000 '3 _—
Norethisterone = 2.95 0.22 7.08 437 |1n3.0+18 | 993+5.1 [EEEE E 100,00
‘ | ' ' ' . o 250,00 g
173-estradiol 2.97 1.63 12.4 6.57 120.4+8.5 103.0+7.8 é OO0 s i
8 122.2+ 9.9 [ 109.3%+2.5 [ g 2%°° £ 100,00
Estrone 2.99 035 351 37 99| 199-3% 25 G B : e iruetag
170- 5 . not detected S 5000 I
: / 6.8 6.6 - .0 £10.6
ethinylestradiol e e t - s 0,00 _— 200 -
' ' ! Inﬂuent Efﬂuent Iﬂﬂuent Efﬂuent
Diethylstilbestrol 3.02  0.16 9.15 579 93.8+14.2 80.4%12.0
Testosterone 315 0.04 6.33 3.82 118.7 + 3.3 | 103.3 £ 5.4 450,00 800,00
N Eal : _ | 3.68 114.9+2.5 103.4+ 4.4 3 400,00 7 700,00
orgestre 329 032 5.14 5, 400 E"' -
Megestrol acetate 3.54  0.22 8.69 498  107.4*12 99.4*3.4 E 300,00 = 500,00
. . C
‘0 250,00 ' 400,00
2 Retention time P Detection limit © Relative Standard Deviation E 200,00 % 300,00
g 20 9 200,00
LEJ 100,00 = not detected
U o0 100,00
SDJDD — - P00 —
| Influent Effluent Influent Effluent
Fig. 2: Concentrations detected (ng-L?) at different WWTPs
-y . : 1] M.]. Lopez-de-Alda, D. Barcelo, ]. Chromatogr. A 892 (2000) 391-406.
An analytical method for the simultaneous extraction, ; | . Lop ’ ) 51- 499 ( ) 3914
2] T. Vega-Morales, Z. Sosa-Ferrera, J.J. Santana-Rodriguez. J. Hazard. Mater.

preconcentration and determination of fifteen hormones in
wastewater matrices has been optimized and developed, obtained
high recoveries and RSD lower than 13%. The application of the
method to samples from two different WWTPs showed that eight
hormones were detected at the different WW'TPs, ranging from
few ng-L'to various cents of ng-L'. Hormones were detected only
in influent samples of three WWTPs, and only in WWTP3,
. hormones were detected in influent and effluent samples.

183 (2010) 701-711.

~ [3] H.C. Zhang, X.J. Yu, W.C. Yang, J.F. Peng, T. Xu, D.Q. Yin, J. Chromatogr. B 879
(2011) 2998-3004.

| ACKNOWNLEDGEMENTS

- This work was supported by funds provides by the Spanish Ministry of
. Science and Innovation Research Project CTQ-2010-20554




