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Multi—class Residue Analysis of 20 Illicit Drugs in Pork
by High Performance Liquid Chromatography-tandem Mass Spectrometry
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Abstract : A simultaneous multi—class analysis method for illicit drugs ( glucocorticoid hormones, sex hormones , 3
—agonists, zearanlenone ) in pork by high performance liquid chromatography —tandem mass spectrometry was
established. The samples were hydrolyzed by dilute hydrochloric acid, extracted by ethyl acetate and cryogenically
frozen to remove most lipids followed by clean—up with hydrophilic lipophilic balance SPE. The quantification and
confirmation of the 20 analytes were performed by LC—MS/MS with electro—spray ionization ( ESI) interface in
multiple reaction monitoring (MRM) mode. Matrix matching internal standard method was hired for quantitative
analysis. The results showed that 20 illicit drugs were linear in the corresponding concentration range, and the

correlation coefficient was greater than 0.99. The limits of detection (LODs) and limits of quantification ( LOQs)
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were 0.2~0.5 pg/kg and 0.5~1.0 wg/kg, respectively. The spiked recoveries at three levels were from 63.9% to

117%. The repeatability and the within—laboratory reproducibility were from 1.9% to 9.1% and from 4.9% to

13.1%, respectively. The method is simple, rapid,accurate and suitable for simutaneous residue detection of multi

—class illicit drugs in pork.

Key words: high performance liquid chromatography—tandem mass spectrometry ; illicit drugs; residue analysis
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Tab 1 Program of gradient elution

B[]/ min A/ % B/%
0.00 10.0 90.0
1.00 10.0 90.0
3.50 90.0 10.0
4.00 90.0 10.0
5.00 10.0 90.0
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Tab 2 Mass parameters of 20 banned drugs
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Tab 3 Regression equations, correlation coefficients of the banned drugs(r2) (ESI*)

LA [o] I 7 7 HLRE)
AR y=34379x- 17685 0.9998
0T e y=14056x—12586 0.9995

P TE ALY y=59872x—70604 0.9989
PUE RS y=156972x-240820 0.9987
AR y=119910x-215352 0.9986
WA y=557122x-960740 0.9992

e y=25488x-73464 0.9983
ST y=25320x-42841 0.9979
FH L 22 y=14737x+23002 0.9987
e y=52983x— 16469 0.9975
PR 521 y=65443x-208304 0.9901

KIs#h y=6275.6x+2320.7 0.9997
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x4 HYHRERKEERAERBEXRE(7) (EST)
Tab 4 Regression equations, correlation coefficients of the banned drugs(r*) ( ESI™)
2P L AHRFREL()
ERACINIE N y=12357Tx+5416.4 0.9998
EEZTININEN y=5037.2x+842.31 0.9989
wen y=24189x+10375 0.9996
ke y=6157.7x+3545.2 0.9995
by FERAR y=11223x-10295 0.9992
fE KA y=94456x+84145 0.9998
[EE P SN y=31834x+1929 0.9997
K R B 5 T y=8565x+4439.5 0.9992

RS EARMERQNERERBEE

Tab 5 Recoveries and RSDs of the banned drugs spiked in porcine muscle samples

0.5 96.8 3.9 8.6 0.5 98.7 5.2 9.3

TR 5 95.9 4.6 7.2 R AL 5 98.9 5.4 10.4
10 102 4.1 9.2 10 99.1 5.9 11.4

0.5 98.1 4.0 8.4 0.5 89.2 3.8 7.0

W I 5 99.1 3.5 7.4 EEZTININE/N 5 92.2 6.4 13.1
10 99.5 3.4 7.7 10 91.9 2.1 10.7

0.5 98.9 3.8 5.3 0.5 79.1 7.2 11.4

RN 5 99.3 4.2 6.9 ke 5 78.9 4.8 13.1
10 99.3 3.9 5.2 10 79.9 52 8.9

0.5 87.1 4.8 8.0 0.5 81.0 4.4 7.1

(s 5 85.9 4.1 8.9 wewm e 5 79.9 6.2 9.4
10 88.9 4.6 5.7 10 80.8 3.9 8.7

0.5 78.2 4.1 11.1 0.5 97.9 5.3 12.0

AR 5 73.9 6.9 9.3 HhFEAKAR 5 98.9 3.3 8.9
10 76.1 5.4 7.6 10 99.7 4.5 9.7

0.5 108 5.1 9.8 0.5 96.9 5.2 7.7

M 773 % 5 112 3.2 12.2 bR A 5 99.1 3.2 8.1
10 117 8.3 10.7 10 99.7 2.4 6.0

0.5 63.9 6.1 8.3 0.5 82.2 2.9 5.9

L) 5 65.4 7.7 10.4 [EERS I 5 81.8 3.4 7.1
10 65.1 4.5 12.0 10 83.2 5.1 9.4

0.5 98.8 4.2 8.3 0.5 73.3 3.1 7.0

7 5 98.9 7.9 5.2 Igggﬁ 5 74.2 3.8 5.6
10 103 4.6 7.1 10 74.8 4.2 8.3
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LR BIAE/ (g - kg™") AR/ % LSRRI (n=5) HEH B R (n=3)
0.5 78.9 3.2 6.8
FH L 52 5 76.9 1.9 4.9
10 77.2 9.1 12.4
0.5 97.3 6.6 7.2
RN 5 99.2 5.3 6.4
10 99.0 3.9 8.5
0.5 103 5.1 10.2
T IR S 5 114 4.2 7.4
10 96.3 2.8 8.2
0.5 69.2 3.9 9.2
KIvkh 5 73.1 2.8 7.9
10 72.9 6.6 8.3

E1

3

HYRERERRIRINE F&IZE (ESI) (1.0 ng/mL)
Extracted ion chromatograms of the illicit drugs( ESI") (1.0 ng/mL)
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B2 ZYRAtRERBIRNETFEIEE (EST) (1.0 ng/mL)
Fig 2 Extracted ion chromatograms of the illicit drugs(ESI") (1.0 ng/mL)
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