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Determination of testosterone propionate residues in fish and shrimp
by high pressure liquid chromatography-tandem mass spectrometry
with isotope dilution
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ABSTRACT: Objective A rapid, specific and highly sensitive method for the determination of testosterone
propionateresidue in fish and shrimp was developed using high pressure liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS). Methods Homogenized tissue samples which were added with nandrolone-Ds
were extracted by tert-butyl ether under ultrasonication and cleaned up with freezing and high-speed centrifu-
gation. The target compounds were separated on Eclipse Plus Cig (100 mmx2.1 mm, 3 pm) using acetoni-
trile-0.1% formic acid as mobile phase at a flow rate of 0.3 mL/min, and detected qualitatively and quantita-

tively in selected reaction monitoring(SRM) under positive mode. Results The linearity ranged from 0.5 to
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accurate for detecting the testosterone propionate in aquatic products.

100 ng/mL and correlation coefficient was 0.9989. The limit of quantitation (LOQ) was 0.5 ng/kg. At the

spiked levels of 0.5, 1.0, 2.0 ng/kg and 10.0 pg/kg, the average recoveries ranged from 71.2% to 104.5%. The
relative standard deviations were between 2.26% and 5.65%. Conclusion

The method is simple, sensitive and
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3 WERZIETE G FERAL A LA 4R F A9 = 1 2 (n=6)
Table 3 Recoveries of testosterone propionate in muscle tissue matrices of fishery and shrimp (n=6)

/(ng/kg) /(ng/kg) /% 1%
0.5 0.482 96.5 5.48
1 0.975 97.5 2.98
2 1.86 93.0 3.71
10 7.12 71.2 4.86
0.5 0.498 99.5 4.84
1 0.891 89.1 3.85
2 2.09 104.5 2.26
10 7.56 75.6 5.65
[6,7]
3.5 TFEFEM ’ ’
SPE , ;
s s
>
>
s
>
S 3k
) -D;
(1] , , : M].
’ ,2002.
> ’ > LiJS, Qiu YM, Wang C. Analysis of veterinary drug residue[M].
> 0.5~100 ng/mL Shanghai: Shanghai Science and Technology Press, 2002.
) Y=0.9964X-0.0356, [2] Baba S, Fujioka M, Shinohara Y, et al. Determination of testos-
R? 0.9989 terone propionate in human plasma by gas chromatography-
, SIN>10 mass spectrometry [J]. ] Chromatogr, 1985, (337): 205-212.
0.5 ug/kg [3] Boyer S, Garcia P, Popot MA, et al. Detection of testosterone
( ) 4 propionate administration in horse hair samples[J]. J Chromatogr
05 1 2 10 pgke , B, 2007, (852): 684-688.
3, 71.2%~104.5%, [4] Michel WF, Johan JP, Patrick PJ. Multi residue screening of in-

2.26%~5.65%,

3.6 Hmah

4 & iF

=]

(3]

(el

tact testosterone esters and boldenone undecylenate in bovine
hair using liquid chromatography electrospray tandem mass
spectrometry[J]. ] Chromatogr B, 2006, (830): 126—134.

Sun L, Liu Y, Chu XG, et al. Trace analysis of fifteen androgens
in environmental waters by LC-ESI-MS-MS combined with sol-
id-phase disk extraction cleanup [J]. Chromatogr, 2010, 71(5):
867-873.

5 5 >

7 1. 2010, 28(2):
190-196.
Zhang AZ, Wang QL, Sheng J, et al. Simultaneous determination

of seven sex hormones in fish products using ultra-high perfor-



28

(7]

(8]

(9]

[10]

[11]

mance liquid chromatography tandem mass spectrometry[J].
Chin J Chromatogr, 2010, 28(2): 190-196.

- [J]. , 13):
55-61.
Tian LL, Cao LM, Wang JH, et al. Determination of testosterone
propionateresidues in fishery products by gas chromatogra-
phy-mass spectrometry[J]. Chin Fish Qual Stan, 2011, 1(3):
55-61.

[D].
,2012.

Tian LL. Studies on the determination of testosterone propionate
residue in aquatic[D]. Qingdao: Ocean University of China,
2012.
Rossum HV. Analysis of a large number of anabolic compounds

in animal tissues and urine by GC-MS/MS [Z]. SOP ARO/534

versie 1.

[J]. ,2010, (6): 208-212.

Zhang AZ, Wang QL. Multi-component detection of exogenous
hormone residues in milk using ultra-high performance liquid
chromatography-tandem mass spectrometry[J]. Food Sci, 2010,
31(6): 208-212.

22 [J].
181-186.
Chen HH, Ying YF, Wu PG, et al. Multi-residue method for de-

termination of 22 anabolic hormones in animal tissues by liquid

, 2009, 37(2):

[12]

[13]

chromatography-tandem mass spectrometry [J]. Chin J Anal
Chem, 2009, 37(2): 181-186.

Shao B, Zhao R, Meng J, et al. Simultaneous determination of
residual hormonal chemicals in meat, kidney, liver tissues and
milk by liquid chromatography—tandem mass spectrometry [J].
Anal Chim Acta, 2005, (548): 41-50.

. LC-MS/MS 15
[J]. , 2009, 35(8):

> 5 5

110-116.

Xu TT, Dai J, Chen SW, et al. Simultaneous determination of 15
anabolic hormones residues in beef by LC-MS/MS [J]. Food
Fermn Ind, 2009, 35(8): 110-116.

(Fr =% A H%)

fEZ &I

HRR, it, FEMRAEDIER

E-mail: liangliangjia@126.com

i, B, B, TEARTEA
EREES5REEH,

E-mail: linhong@ouc.edu.cn



