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Fig. 2 Total ion current chromatograms of the derivatives of eight estrogens

OP: octylphenol; 4-NP: 4—nonylphenol; BPA : bisphenol A ; DES: diethylstilbestrol; E, : estrone; EE,: 17a—ethinylestradiol ; E,: 17f—estradiol; E;: estriol.
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Tab.1 Calibration curve of eight estrogens

LAY Compound £ 77FE Linear equation MRRE R
SEW Octylphenol Y=25 500X+325 0.999
4—T-FE [ 4-Nonylphenol Y=32 400X+331 0.999
WLHER A Bisphenol A Y=42 500X+782 0.991
TV B Diethylstilbestr-ol Y=12 500X-2310 0.994
170~ ZJefE — it 17a-Ethinylestradiol Y=23 100X+253 0.991
WERH Estrone Y=41 300X+113 0.996
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HfE = Estriol Y=13 500X+341 0.998
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Tab. 2 Spike recoveries, limits of detection (LOD) (»=5) and limits of quantification (LOQ) (n=3)
:n\ - ”i} ek 3 =) :n\ N E \/i} ek 3 =)
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&Y (ng-ke') /% % (ug - ke (ug - ke V)| EEV (ugeke) /% 1% (ng - kg (ug - k™)
Compound ~ Spiked Mean recovery RSD MgL()Dg “gL() Qg Compound ~ Spiked Mean recovery RSD ugLODg ”{i()ég
Level rate Level rate
S 1 83 114 1 82 10.5
D.E' }#ﬁﬂﬂf% gy Octyl
iethylstilbe 2 87 8.0 0.2 0.5 phenol 2 83 9.2 0.2 0.5
strol 5 108 68 5 92 9.0
1 88 10.7 1 88 103
4- Tk T
4-nonylph 2 90 9.3 0.1 0.3 Eﬂﬂf@ﬂ 2 87 9.9 0.3 1.0
l strone
ene 5 95 8.1 5 101 8.1
1 84 10.6 T 1 85 9.3
LS A 175 HE— 5
. 2 89 94 0.1 0.3 17p-Estr 2 92 7.1 0.3 1.0
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5 92 9.0 adio 5 104 6.7
1 80 8.5 1 81 9.1
Rl 86 8.4 2 85 8.7
e~ : = :
17a-ethinyl 0.3 1O Estriol 0.3 10
estradiol 5 91 7.6 5 97 8.0
LOD: S/N=3; LOQ: S/N=10
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Tab.3 The content of each compound in different aquatic products ne’kg
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SR - - 2.6 - - - - -
Penaeus japonicus
5% ~ ~ 28 B ~ B B B
Apostichopus japonicus ’
PR
: - - 48 - - - - -
Portunus trituberculatus
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Fig. 3 Recovery rates of eight estrogens by different SPE cartridges
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Fig. 4 Total ion current chromatograms of the BSTFA derivatives of eight estrogens
OP: octylphenol ; 4-NP: 4-nonylphenol ; BPA : bisphenol A; DES: diethylstilbestrol; E;: estrone; EE,: 17a-ethinylestradiol; E,: 17f-estradiol; E;: estriol.

£ 1500000
¢ ] 5 %
Z 1000000 z = 2
7 [=a] @
= 1 g
Bos0000] S T
‘_H_ i

8.00 10.00

EE,

12.00 14.00

(R B4 E]/min Retention time

KI5 TLRNIRETATAE i S 1A
OP: < M}; 4-NP: 4— T 38} BPA: XUEH A; DES: CURUMERT; £, 2 WEBH; EE,: 17— ZHUMETRE; 1,: 178 METE; By M2
Fig. 5 Total ion current chromatograms of the perfluoropropionic anhydride derivatives of eight estrogens

OP: octylphenol ; 4-NP: 4-nonylphenol ; BPA : bisphenol A ; DES: diethylstilbestrol; E;: estrone; EE,: 17a-ethinylestradiol; E,: 17f-estradiol; E;: estriol.
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Determination of eight estrogens in aquatic products by GC-MS

ZHANG Xiu-zhen, XU Ying-jiang, GONG Xiang-hong, XING Hong-yan, ZHANG Shi-juan, LIU Xiao-jing

(Marine Fisheries Research Institute of Shandong Province, Yantai 264006, China)

Abstract: Gas chromatography-mass spectrometry method (GC-MS) for simultaneous determination of eight estrogens
(including octylphenol,4-nonylphenol, bisphenol A, diethylstilbestrol, estrone,17S-estradiol, 17a-ethinylestradiol
and estriol) in aquatic products has been established. The estrogens were extracted by ethyl acetate and purified on
the HLB cartridge, then derived with heptafluorobutyrican anhydride, and finally determined using EI-SIM-MS. The
results indicate that the eight estrogens can be separated from each other on DB-1MS column with sharp peaks and rare
contamination. The LOQs are from 0.3 pg/kg to 1.0 pg/kg, and the average recovery rates range from 81% to 108% with
sparking estrogens from 1.0 pg/kg to 5.0 pg/ke. The Relative standard deviation (RSD) ranges from 6.7% to 11.7%.
[Journal of Fishery Sciences of China,2009,16 (5): 791-797]

Key words: gas chromatography-mass spectrometry; aquatic product; estrogen
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