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Abstract A method was developed for the determination of five hormone remdueﬁb is-
graphlc

sue by high performance liquid chromatography HPLC with gel permeatl?}ebc ro
GPC clean-up. The sample was extracted with ethyl acetate- met nolv 2 v/v .

extract was cleaned-up on a Pharmadex LH-20 gel permeation c 0'mm x15 mm and
eluted with methanol-ethyl acetate-acetic acid 800 % /v . The analysis was
pm using acetonitrile-water

performed on an Agilent TC-C18 column 250 mm, <L
45:55 v/v as the mobile phase at a flow rate o //&(L/ min and the detection wavelengths
were set at 222 nm and 245 nm. All of the/5 ho one residues had good linear relationships
>0.999 in the range of 0.05 -2.5 mg \ e limits of detection LOD were from 10 to 24
ng/kg. The average recoveries’ 1 the five hormone residues were from 60. 1% to 89.0%
with relative standard 4(1e @ “RSDs from 2.0% to 7.4%. The method is simple rapid
and can be applie %{thg I{alysm of the five hormone residues in fish tissue.
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: - 2:8 v/v 2.0 mL/min
30 min
- 1.3
GC-MS '? HPLC °°° 5.00 g
- LC-MS °°® 5¢g
35 mL -
8:2 v/v 10 000
b2t - 4 r/min 5 min
GPC 10 min 3500 r/min 5 min
15 mL -
ot 8:2 v/v
GPC 5.0 mL GPC
0.45 pm
1.4
GPC
LH-20
GPC HPLC - - 200: 800:
2 v/v/v 2.0 mL/min 2.5 mL
5 254 nm 20 min
20 ~35 min
1 2.0 mL HPLC
1.1 0.45 pm
Beckman 125
DAD Beckman Accuprepp 1.5 HPLC
J2 Scientific Sigma 2- Agilent TC-C 250 mm x
5K EYELA 4.6 mm 5 pm - 55:45 v/v
500 1.2 mL/min 30 C 200 ~ 360
mm X 15 mm nm 222 nm 245 nm
Pharmadex LH-20 18 ~111 pm 100 pL
Amersham Biosciences 1.6
HPLC TEDIA 10. 0 mg 0.1mg 5
10. 0 mL
diethylstilbestrol, 0033-9805 1.00 g/L 5
estradiol 10182-0103 ethinylestra- 5 1. 00 mL 10 mL
diol 10052-0107 norethisterone 0053- 5
9303 norgestrel 10028-9907 100 mg/L
0.05 0.10 0.50 1.0 2.5 mg/L
1.2
15 g LH-20 70 mL 2
- 2:8 v/v 2.1
- 2:8 v/v

450 mm
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100 pL 5 - 1:1 v/v
GPC
200 ~ 360
nm LH-20
245 nm
245 nm 222 nm -
245 nm - 800:200:2 v/v/v GPC
222 nm 5
1 LH-20
18 ~30.5 min
r 222 nm .
100 10 ~20 min GPC 20 ~
5 35 min 2 5
E osof
[ 20 mg/L GPC
or 2 5
150 GPC
100 r 245 nm 15
I 3 Table 1 Elution times of hormone drugs and fish matrix
% [ on a LH-20 gel permeation column
= 50 L Hormone drug Lax  /MiN Elution time range/min
I Diethylstilbestrol 23.8 20 -29
oL Estradiol 25 20 =30
L s T T Ethinylestradiol 25.8 20.5.-30.5
5 6 7 8 . 9 10 1 12 Norethisterone 21.5 18 -28
t/min
Norgestrel 22.5 19 -30
1 5 Matrix 14 10 -20
2.5 mg/L % L. the time’with the maximum signal of the drug.
Fig. 1 Chromatograms of a mixed standard solution of
5 hormone drugs detected at double wavelengths 600
Peak identifications 1. estradiol 2. ethinylestradiol 3. no- r
rethisterone 4. diethylstilbestrol 5. norgestrel. 500 B 1
400 |-
2.2 - F
= 300 F
g y
GPC 2
. 200
Bio-
9 10 11 100
Beads SX3 LH-20
LH_ZO 0-\\\\\\\\\\\\\\|\\\\\\\\\\\|\
0 5 10 15 20 25 30 35
t/min
1
2 5
LH-20 9 20 mg/L
. GPC
Bio-Beads SX3 LH-20
Fig. 2 Gel permeation chromatogram of the extract
from blank fish tissue spiked with five hor-
LH-20 mone drugs 20 mg/L for each hormone

Peaks 1. matrix 2. five hormone mixture.

LH-20 2.3
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GPC
4
268 272 0.10 mg/kg
296 298 312 GPC
0.10 mg/kg
3 0.998 7
1.0 mg/kg  HPLC 3 0.996 5
GPC 0.9930 0.9931 0.968 7
HPLC 0
60 10
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I Spiked sample
0+ o[
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[ A/ nm
s 245 nm
i 4 a b 0.1 mg/kg
2 20f
= F Fig. 4 Spectra of diethylstilbestrol a obtained from
0 jSpiked sample 1 library and b obtained from fish tissue sam-
| Blank sample ple spiked at 0.1 mg/kg
ool v e
5 6 7 8 9 10 11 12 2.5
¢t/ min
0.05 ~2.5 mg/L 5
3
1.0 mg/kg L5
Fig. 3 Chromatograms of blank fish tissue and blank Y X mg/L

fish tissue spiked with hormones at 1. 0 mg/kg

with GPC clean-up S/N 3
Peaks 1. estradiol 2. ethinylestradiol 3. norethisterone LOD S/N =10 LOQ
4. diethylstilbestrol 5. norgestrel.

2 2 5
2.4 0.9994 ~0.9999 5
HPLC-DAD 10 ~24 ng/kg LC-MS
8
GPC LC-MS
LC-MS
GPC
GPC LC-
2.5 LOD S/N=3 LOQ S/N=10

Table 2 Regression equations limits of detection LOD S/N =3 and limits of
quantification LOQ S/N =10 of five hormone drugs

Hormone drug Regression equation * r LOD/ mg/kg LOQ/ mg/kg
Estradiol Y =208168X - 1049 0.9999 0.021 0.070
Ethinylestradiol Y =185780X +4611 0.9999 0.024 0.080
Norethisterone Y =480182X -4329 0.9994 0.010 0.034
Diethylstilbestrol Y =473791X +335 0.9999 0.011 0.037
Norgestrel Y =411635X + 1102 0.9998 0.015 0.048

% Y peak area X mass concentration mg/L.
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MS 2.7
2.6 6 2
2 2
0. 10 1.0 5
mg/kg
5
3
3
RSD 3 3
74. 4% GPC-HPLC
~89. 0% 5 5
60. 1% ~66. 0% GPC 60. 1% ~ 89. 0%
GPC 2.0% ~7.4%
GPC
20 min GPC
GPC 18 ~35 min
5 1.0 mg/kg
1 Lin W X Dong W F Chen X et al. Chinese Journal of
— 0 0
n =3 86.7% 87. 1% Chromatography 2009
84. 0% 80. 7% 80. 1% 27 3 294
GPC 2 ChenJ Qin Y Zhang M J. Chinese Journal of Chromatog-
raphy 2006 24 1 19
222 nm 3 Wang C Ma Q@ Wang X. Chinese Journal of Chromatogra-
phy . 2006 24 6 654
20 min GPC 4 Jiang J Lin H Fu X T et al. Marine Fisheries Research
2007 28 6 67
20 ~ 35 min 18 ~ 5 Ma Q Wang C Wang X et al. Chinese Journal of Chroma-
35 min tography 2007 25 4 541
6 Qin Y Chen J Zhang M J. Chinese Journal of Analytical
35 et Chemistry 2006 34 3
Table 3 Recoveries and relative standard deviations 208
RSD of five hormone drugs n =3
7 Wang FM Wang P F Tang Z X et al. Chinese Journal of
Hormone drug Spiked/ mg/kg  Recovery/% RSD/% .
- Veterinary Drug
Estradiol 0.10 82.9 2.8 2000 43 7 6
1.0 84.8 2.4 8 He LM Huang X H Fang B H et al. Chinese Journal of
Ethinylestradiol 0.10 88.7 2.0 Chromatography
1.0 89.0 2.3 2008 26 6 73
Norethisterone 0.10 65.5 3/8 9 Abuin S Companyo R Centrich F et al. J Chromatogr A
1.0 66.0 4.3 2008 1207 17
Diethylstilbestrol 0.10 T4 4 3.8 10 Roybal J E Pfenning A P Turnipseed S B et al. Anal
0 76.2 2.9 Chim Acta 2003 483 147
11 Ouyang Y L Xie WP Huang YY et al. Chinese Journal
Norgestrel 0. 10 60. 1 7.4
of Public Health
1.0 60.9 4.9

2009 25 5 610





