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Simultaneous Determination of 10 Anabolic Steroids Contaminations in
Milk by Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: A liquid chromatographic/tandem mass spectrometric (LC/MS/MS) multiresidue method for the
simultaneous determination of 10 anabolic steroids (ASs) in whcie milk were developed. Milk samples were
extracted with methanol and the samples were then subjected w a clean-up procedure using liquid-liquid
extraction (LLE) methods. The samples were analysea by LC/MS/MS. The limits of detection (LOD) of
LC/MS/MS method used for testing the 10 ASs in whole milk ranged from 0.06 to 0.22 pg-L ™%, and the limits of
quantification (LOQ) were from 0.12 to 0.54 1'g-L *. Expeiiments on spiked samples of whole milk showed that
at addition levels of 1.0, 2.0, 10 pg-L " the a /erage recoveries of the ASs were 24% to 86%, 25% to 91%, 31% to
71%, with relative standard deviaticiis (R31Ds) ranged from 12% to 37%, 5% to 20%, 10% to 16%, respectively.
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SUPELCO Discovery Cyg ¥iAH LA (150 mmX 2.1 mm X5 um).

BRI hHOER . VA, SERERR . SEf. FSEE. SRHPREE . AR, NRRE K. TR SRR
RNTRE A : 2E[E Sigma SEAF =5 FEE. BT EHE. . WOV EEA; Kok
7K HABIRF Al $ 10 F AR (A RIS AR S LR 10 mg-L IR A FRAE, .
12 BiERiEEMYt
121 g FshE A K & 01%MHER; Wishil B: 4G RABSEDIAET: 0~5min,
50% A, 50% B; 5~10min, 5%A, 95% B:; 10~13min, 50%, A, 50% B. Jii#: 300 pL-min %
HEFEARFR: 10 L
1.22 JRiksM Mm% O ESIEFE, EEFRN, MRM f#; SM~(CUR): 103.5kPa; %
S (GS1): 276.0 kPa; fliBh" < (GS2): 415.0 kPa; & TJRHLE (1S): 5500 V; B FYRIRE (TEM):
500 ‘C. 3 14 AAS [f] LC/IMSIMS %4, EHMXEES 7 QUT &7 Q3 #HTet:, %% Q1/Q3
HE BB TR, SB35 80 ms.

#1 ASsHILC/IMSIMS &%
Table 1 Retention time, recursor and most abundant daughter ions ana tieir odamal

ESI (+) MS-MS conditions for anabolic steroids ASs)

TR 75 N ) )
WA EERETH(mZ) LR iR EeV LREA I T)/min
[M+H]7Q3 (mi2)
271.4/199.4 20 3.06
N Trenbolone 271.5/199.4 45
271.4/253.3 20 3.06
287.6/121.0 15 3.23
i Boldenone 287.6/121.0 25
287.6/135.0 25 3.23
275.0/109.1 25 3.50
7% Nandrolone 77+.0/109.1 35
275.0/257.2 15 3.50
301.21121.1 25 371
SENfERH Methandienone 301.2/121.1 25
3012283 3 10 3.71
289.2/97.1 25 3.98
52 Testosterone 289.2/97.1 35
289.2/109.0 30 3.98
) 303.3/108.9 25 4.49
22 Methyltectosterone 303.3/108.9 30
303.3/96.9 25 4.49
329.0/81.4 45 456
) M Stanozolol 329.0/81.4 45
329.0/121.4 35 4.56
292.3/109.0 20 11.10
JTACER ] Ds-Testosterone 292.3/109.0 25
292.3/97.0 20 11.10
315.4/96.9 20 6.46
AT Progesterone 315.4/96.9 37
315.4/108.9 23 6.46
PR 331.3/109.0 20 8.03
331.3/109.0 25
Nandrolone Propionate 331.3/145.2 20 8.03
PRS2 345.3/109.1 20 8.54
345.3/109.1 30
Testosterone Propionate 345.3/97.1 22 8.54
KR E Nandrolone 407.2/105.0 28 9.46
407.2/105.0 30

Phenylpropionate 407.2/257.3 15 9.46
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6] 5 mL A5 @5 & rin A SmL 0.4 mol- L FIBSER EE 22 A, I pH (2 5.2, 130 mL H
BEYTUE 2R IR S A ASs 30 min, 6600 r-min™ ' B 0ERRVTHE, TRBURE AN —18 CUKFA AR,
fEREIHT Y, BOBREENT . $RBUREZREZ 10 mL, HI/KZE 20 mL, FH 40 mL #UT 3L HEES) 2 1k
AHLASs, FHZUKEIRBOR pH E4E 9.2, FH 20 mL U T FEHBFAEEL ASs, &FABUR, hezk Emk
2720mL, F 40 mL 2B /K 0 PIRGEG AR, FiERE 245 T3 1 mL Jshtd (V(A):V(B)
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FERE S PRCEL (IR, AR AT 2 b 4 KB /) BRI TR 2, T ASs A0 (R BA7E HIBEAR
HGR . W IE e BB AE, (H RIS 2 ASs AL, R MRia BRI IR . AR
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FE—ARM ISR, 10 Fi ASs ABREMEZRRHEIIFSIM +H 17 0T 5 7%, A F A
HETHI, REHTHENE TR Q3 &4, LT MRM RHEZHE 1, 2R WK 1. MRM
PR IRIE A TR, TR EEAR A ST 8 TR A TRAE, B AT LUK RS 23 B AT (1 40
Gy AT R E R AT

T2 R rF A I AS VR B2 (1) ASs 5214y Miek Mt e, 45 5AF 0.5~50 pg-L Ikt
PIZRPE BT (r>0.99). ZVERIKE IR 0.06~0 22 g-L 1, FARE RN 0.12~0.54 pg-L *. % H
AR BIARIN 1 2 A110 pg-L T =ANREZKCFIR ASs FRAHEVETL 10 Fh ASs IIBNFREISR:518
24%~86%. 25%~91%HI 31%~-71%, AHXT IRt ZE 509 12%~37%. 5%~20%F1 10%~16%.
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