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Deter mination of estrone, 174-estradiol and 17a-ethinylestradiol in soil by
ultra-high performance liquid chromatogr aphy-tandem mass
spectrometry with dispersive solid phase extraction
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ABSTRACT: Objective To establish a method for the determination of estrone, 17p-estradiol and
17a-ethinylestradiol in soil by ultra-high performance liquid chromatography-tandemmass spectrometry
(UPLC-MS/MS). Method According to dispersive solid phase extraction method, the soil samples were
extracted by acetonitrile, purified by PSA+C,g and analyzed by UPLC-MS/MS under the multiple reaction
monitoring (MRM) mode with methanol/acetonitrile(50:50, V:V) and 0.1% ammonia water as mobile phase.
Results Good linear relationships were obtained in the concentration range of 1.0~200 pg/kg with high

correlation coefficients over 0.9974, and the limits of detection and quantification for 3 kinds of estrogens were
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0.0012, 0.0036 and 0.0058 pg/kg, respectively. The average recoveries ranged from 82.9% to 103.6% under the
addition levels of 10, 50 and 500 pg/kg and the relative standard deviation was below 7.7%. Conclusion This
method is simple, rapid, sensitive and solvent saving, which is suitable for the determination of estrogens in soil
samples.

KEY WORDS: soil; dispersive solid phase extraction; ultra-high performance liquid chromatography-tandem
mass spectrometry; estrone; 17f5-estradiol; 17a-ethinylestradiol
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Fig. 1 The total ion chromatograms in MRM mode for estrogens standard (20150820-40) and sample spiked with standards
(20150820-46)
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*3 BiIFLAYRZMESE. HXAK. KHIR. EETRSMAREYLE (n=6)
Table3 Linear equations, correlation coefficients (r), limits of detection (LOD), and spiked recoveriesfor target
compounds (n=6)
/% RSD%
Ang/ke)
10 pg/kg 50 pg/kg 500 pg/kg
E2 Y=9.11821X-4.80074 0.9974 0.0036 96.0 7.7 103.6 5.9 102.2 4.1
EE2 Y=6.53714X-24.4898 0.9986 0.0058 82.9 2.7 102.3 3.1 97.3 4.0
El Y=33.8766X-8.88468 0.9975 0.0012 96.0 4.4 99.4 6.0 97.1 1.7
* 4 ZPrtEMRP 3FMMEHENESE@N=3)
Table4 Concentrations of 3 kinds of estrogen in soil (n=3)
(ng/kg)
1 2 3 4 5 6 7
E2 1.15 3.32 ND ND 10.81 ND 2.54
EE2 3.37 4.58 ND 5.56 9.55 ND 3.83
El 1.86 1.26 ND ND 7.63 ND ND
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