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Abstract: A rapid and efficient high performance liquid chromatography-tandem mass spectrometry method was established for the
analysis of steroid hormones in fish flesh. The conditions for chromatographic separation and triple-quadrupole mass spectrometry detection
were optimized. Baseline separation was achieved for most of the substances within 20 min using a Hypersil GOLD Cgcolumn (150 mmx2.1
mm, i.d. 5 um) and gradient elution with methanol-water (containing 0.1% formic acid, /¥, %). Most compounds were baseline separated in 20
min. Electrospray ionization in positive ion mode with selective ion pairing, along with the retention time and characteristic ion pairs of the
target compound, was used for qualitative and quantitative analyses of 16 steroid hormones. The results showed that all compounds had a good
linear range of 0.10~3000.00 ng/mL, with correlation coefficient R greater than 0.9987 and limit of detection in range of 0.05~5.00 ng/mL. Fish
flesh was ground into powder in liquid nitrogen, and the latter was purified by solid phase extraction. The hydrocortisone drug residue in fish
powder was 48.00 ng/g. The recoveries of 16 steroid hormones were in range of 82.84%~115.10%, with the RSD values lower than 9.30%. This
method had high separation power and high sensitivity, and is suitable for simultaneous determination of steroid hormones in aquatic products.
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Fig.2 The EIC of 16 steroid hormones under the optimal
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Table 1 The mass spectrum parameters of 16 steroid hormones

o] 2F X #% %8 it i) /min AL B T3 (m/z) AR eV
W T K, C,1H,,FOq 5.45 395.15>375.15. 357.09 11.00
KIeAN C,1Hy605 7.28 359.14>341.17". 313.13 10.00
FALTT B4R C,1H3(05 8.67 363.18>327.16". 121.17 14.00
KRANT, C,1Hy505 8.73 361.15>343.14". 325.14 9.00
1,4-H b —ER CoHy40, 10.63 285.13>267.14. 121.16" 21.00
W R AN CyHyoFOs5 11.13 393.17>373.17. 355.18" 11.00
19- T -4-H b5 —BF) CsHy40, 11.57 273.12>197.12°. 109.17 16.00
BEBR R OAN R, Cy3H300¢ 11.62 403.17>385.17". 307.11 9.00
Bl B b R AN C,4H3,FOq 12.05 435.19>415.19". 397.15 5.00
4-H M —BR) C9Hy60, 13.42 287.14>109.17. 97.20° 22.00
i C,4H3FOq 14.17 435.18>415.17. 397.14" 14.00
FAEER CyoHo30, 15.07 301.16>149.18". 121.15 15.00
E2E 2] CyoH300, 16.68 303.18>109.21°. 97.22 28.00
HARER C,1H300, 17.40 315.17>109.19". 97.21 26.00
AR C9H300, 17.41 291.18>273.19. 255.19 15.00
7 BR S ) Cx»H;3,04 18.74 345.19>109.21. 97.21° 22.00
E: REBT
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Fig.3 The TIC of 16 steroid hormones under the optimal
conditions
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IH RS . [ FEAESE 5 REFE T, 2215
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Table 2 The analytical parameters of 16 steroid hormones

e 458 ) /(ng/mL) R MM /(ng/mL) B NAFEE/(0=7, %) B 1844 58 B/ (n=5, %)
LESip 0.10~300.00 0.9997 0.05 2.09 5.99
KA 0.25~300.00 0.9998 0.10 2.65 3.25
SALT 4 0.25~300.00 0.9996 0.10 4.04 6.98
KRANR, 0.50~300.00 0.9997 0.25 2.82 423
1 A-He ) — R 0.25~300.00 0.9998 0.10 2.25 4.17
o KA 0.25~300.00 0.9996 0.10 4.41 5.40
19-% T -4-H b — B 0.50~300.00 0.9997 0.25 3.50 3.79
BEBLUARAN R, 0.25~300.00 0.9997 0.10 3.26 3.80
BB R KA 5.00~3000.00 0.9994 2.50 5.11 3.36
4-1 b =B 0.50~300.00 0.9997 0.25 3.23 4.18
Rk 0.10~300.00 0.9996 0.05 2.98 3.84
E A 0.25~300.00 0.9998 0.10 3.02 4.79
LR 2.1 0.50~300.00 0.9995 0.25 3.53 3.35
FARER 0.50~300.00 0.9995 0.25 4.42 6.01
R 10.00~3000.00 0.9998 5.00 3.71 6.30
7 B R 5.00~3000.00 0.9987 2.50 2.86 4.61
% 3 BAMEERENESL
Table 3 The recovery experiment of fish sample
Wad R E/(ng/mL) MFE/(ng/ml)  =HEE/% ot  AmE/(ng/ml) WFE/(ng/ml)  EHCE/Y%
. 25.00 24.00+0.78 96.00+3.12 B AL 250.00 220814922  91.92+3.69
fRmk 50.00 50.37+0.27 100.74£0.54 W R AN 500.00 487.04£12.05  97.41+2.41
s 25.00 24.93+0.40 99.72+1.60 4- 25.00 23.88+0.81 95.52+3.24
50.00 51.34+1.38 102.68+2.76 b — R 50.00 50.92+1.15 101.84+2.30
At 25.00 20.71+0.44 82.84+1.76 g 25.00 25.26+0.23 101.04£0.92
EENEA 50.00 47.501.02 95.00+2.04 o 50.00 51.22+0.75 102.44£1.50
) 25.00 24.06+0.93 96.24+3.72 . 25.00 24.83+0.16 99.32+0.64
KA, E AR
50.00 49.41+0.36 98.82+0.72 50.00 50.64+0.34 101.28+0.68
1,4- 25.00 26.74+1.21 106.96+4.84 ) 25.00 23.75+0.93 95.00+3.72
HHy =B 50.00 50.03+0.48 100.06+0.96 T 50.00 53.5242.52 107.04+5.04
A 25.00 25.64+0.33 102.56+1.32 . 25.00 26.02+2.22 104.08+8.88
50.00 50.22+1.48 100.44+2.96 50.00 53.69+3.94 107.38+7.88
19-% ¥-4- 25.00 27.80+2.05 111.20+8.20 s 250.00 240.81£23.24  96.32+9.30
A b =R 50.00 50.82+0.43 101.64+0.86 500.00 5755142845  115.10£5.69
LR 25.00 26.46+1.14 105.84+4.56 250.00 240.66£10.05  96.26+4.02
KA 50.00 $535292  ll00ssss A 500.00 455.64+4445  91.138.89
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Fig.4 Determination of steroid hormone residues in fish
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