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Fig.1 GC-MS-SIM chromatogram of target compounds (n =5)

Recovery rate of nine kinds of estrogens when

flow rate was 1, 2 and 5 mL/min (n =5)
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Table 1 Linear range, limit of detection and relative standard derivation of target compounds
Compounds Characteristic ions Linear range Correlation Limit of detection % RSnD_ 5)
P (miz) (ng/L) coefficient (ng/L) o=
oP 207" , 208 5 ~1000 0.9984 1.2 9.6
NP 179" , 221, 292 5 ~1000 0.9998 24 8.6
BPA 357", 358, 372 5 ~1000 0.9978 11 8.3
DES 383, 397, 412" 5 ~1600 0.9977 14 8.7
El 218, 257, 342" 5 ~1600 0.9995 16 51
E2 129,285" , 416 5 ~1000 0.9991 21 17
EESME 367" , 368, 382 10 ~ 1600 0.9997 8.6 6.4
EE2 232, 285, 425" 10 ~ 1600 0.9990 6.1 8.6
E3 129, 345, 504" 5 ~1000 0.9974 29 74
* ( Quantitative ion) .
34
Oasis HLB Strata o 2
Oasis HLB o
GC-MS 8 RSD 2% ~
16% o
35
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B ; C ) 9
( 3)- A B NP (54.00 £+591) nglL C NP
(33850 £4394) ng/L E1  E3 (17.00 +1.87) ng/L  (38.00 +3.42) ng/L. C
2 (n=5)
Table 2 Recovery of target compounds (n =5)
Recoveries (%) Recoveries (%)
Oasis HLB Strata Oasis HLB Strata
Compounds Oasis HLB cartridges Strata cartridges Compounds Oasis HLB cartridges Strata cartridges
800 ng/L 100 ng/L 800 ng/L 100 ng/L 800 ng/L 100 ng/L 800 ng/L 100 ng/L
OoP 802+33 821+54 265+138 57=zx61 E2 939+90 96308 25017 83 +41
NP 605+63 70842 18345 17677 EESME 103.7 +84 888 +6.6 113 +10 33 +49
BPA 89.1+32 972+98 103 15 49 =70 EE2 1267 £11.1 99.7 +35 66 +11 44 +35
DES 770+09 945+48 880+34 896+183 E3 762 +97 95835 23 +3 56 +48
El 844+38 956+120 22017 62.2 £43
3
Table 3 Concentrations of target compounds in rivers
9 9
Concentrations of nine kinds of estrogens
Compounds (nglL n=4) Compounds (nglL n=4)
A B C A B C
OoP ND 150 £0.12 3.00 +0.34 E2 ND ND ND
NP 295 +0.39 540 +£5.9 338 +44 EESME ND ND ND
PA 430+18 ND 950 +16.2 EE2 ND ND ND
DES ND ND ND E3 ND ND 380+34
El ND ND 170+19
ND: Not detected.
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Simultaneous Detection of Nine Kinds of Estrogens in
Water by Solid Phase Extraction Coupled with
Gas Chromatography-Mass Spectrometry

LIAO Tao', WU Xiao-Cui'?, WANG Shao-Hua', XIE Song-Guang’®, XIONG Guang-Quan',
GENG Sheng-Rong', LI Xin', ZU Xiao-Yan', HU Xiao-Bo"*

! (Hubei Engineering Research Center for Farm Products Irradiation, Institute for Farm Products Processing and
Nuclear-Agricultural Technology, Hubei Academy of Agricultural Sciences, Wuhan 430064, China)
?(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)
®(Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract Nine target compounds including estrone(E,), 17B-estradiol (178-E,), estriol(E;), 4-octylphenol(4-
OP), 4nonylphenol (4-NP), bisphenol A(BPA), diethyIstilbestrol(DES), mestranol (EE;ME) and 17a-ethinyl
estradiol (17a-EE,) were simultaneous detected by SPE-GC-MS. Extraction and derivatization conditions
were optimized. The results showed that the average recoveries of the nine target estrogens extracted by Oasis
HLB cartridges were higher than those by Satara cartridges, the optimal temperature of derivatization reaction
was 75 °C and the optimal time of derivatization reaction was 90 min. The average recoveries of the nine
target estrogens by Oasis HLB cartridges were 60.5% —126.7%, and the relative standard deviations (RSD)
were 0.8% -11.1%, and the limits of detection (LOD) ranged from 1.08 ng/L to 8.60 ng/L. This method has
been employed to detect the estrogens in environment samples from rivers.

Keywords River water estrogens; Solid phase extraction; Gas chromatography-mass spectrometry
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