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Determination of Ten Androgens and Assimilation Hormones in
Beef by Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: A simple and rapid detection method was established by liquid chromatography-tandem mass spectrometry to
study the residues of 10 androgen and assimilation hormones.in mutton. Acetonitrile was used as the extractant, extracted
by QuEChERS technique, purified by purification powder,and determined by liquid chromatography-tandem mass spec-
trometry. Optimized by chromatographic conditions , the best chromatographic conditions were ; gradient elution with aceto-
nitrile-0. 1% formic acid as mobile phase, flow rate of 0.25 mL + min™ , column temperature of 30 °C , injection volume
of 5 L, 10 species The androgen and anabolic hormone peaks are sharp and sensitive. The detection limit of this method
is 1 ng + kg ,the limit of quantification is 100 ~300 ng - kg ,R* is greater than 0.999 ,and the linear relationship is
good. The average recovery i8.51.36% ~91.34% ,and the RSD is below 3% . This method was used to measure the mut-
ton of Lanzhou Slaughterhouse. The 10 kinds of androgen and assimilation hormones were not detected, indicating that
the breeding process is strict,the method is simple,rapid, sensitive,,and can quantitatively and qualitatively analyze vari-
ous hormones.
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Table 1  The process of gradient elution

. EHH A HEH B
Time Mobile phase A Mobile phase B
(%) (%)

0.0 55 45
3.0 55 45
6.0 85 15
8.0 88 12
13.0 92 8
14.0 92 8
15.0 30 70
18.0 30 70
18.5 55 45
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L 2R e i £, 25 R R W, 10 R =76 1 ~ 300
ng - mL' 2P OC R RAF, A OC R B 0. 999 1 ~
0.9998 , # R K 1 ng - kg'1 , E R 100 ~300 ng -
kg' , ZkPESEFR L RSD LK 2,
2.3 RBEESMmRERER

Bl & 1.5.10 ng « kg =Fhik MY 10 Rl =
KRR AR5 bm T R A T 0 s ] i 38 52
RATIAKCFERE =K. 4558 RV, 10 Rk X
[F) b1 B2 [BSCR AR 51.68% ~91. 34% ,RSD
BI/NT 3% , ISR FORG 25 BE R4, Tl A 1 A )
K, IR 3 L3R 3,



154 FR YIRS 5TT & Vol. 30

0 + | +€s1 TIC s 0.4
o1
55 3
5 | 5
45 h | 6
q 2 ‘ | ’
35 1114 :
3 \' |".‘ "
8
i/ 1“'“" l N 1
- i |
: AT i i A A
05 )L‘UJL’Ul I\ -\\__// \ /‘ \

05 1 15 2 25 3 35 4 45 6 655 6 65 7 75 8 85 9 95 10 106 11 115 12 125 13 135 14 145 16 166 16 165 17 1756 18 185
Counts vs. Acquisition Time (min)

B 110 Mg R R R T - S B

Fig. 1 Liquid chromatography tandem mass spectrometry of 10 kinds of androgens and anabolic steroids
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Table 2 Correlation coefficient of 10 kinds of androgen and anabolic hormone , detection limit and limit of quantification

; . - AL R AE R Limit of
e AP AHIC R B N G o s
. . ) - Linear range Limit of detection quantitation
Hormone name Linear equation Correlation coefficient J 0 R
(ne sl 7 ke (e ke
521 Testosterone y =321.07x +351.25 0.9993 1 ~300 1 150
#E#h e Ternbolone y =165.87x-60. 443 0.9991 1 ~300 1 300
Zh#h ¥ Boldenone y =164.48x +52. 005 0.9997 1 ~300 1 150
FH JL 22 ] Methltestosterone y =180.65x +182.92 0.9996 1~300 1 150
BERR LN Acetic acid ternbolone y =166.54x +131. 60 0.9997 1 ~300 1 300
i# 1t Nandrolone y =187.02x +22.246 0.9996 1 ~300 1 100
ARi# ¥ Propionic aicd nandrolone ¥ =359.54x-170. 68 0.999 1 1 ~300 1 200
AR %[ Propionic acid testosterone  y =128.47x% 8. 5719 0.9998 1 ~300 1 200
L IfERH Methandienone y =137.24x-52. 459 0.9991 1 ~300 1 200
N R ¥ Durabolin ¥ =366.80x +185.10 0.9996 1 ~300 1 250
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Table 3 The recoveries of 10 kinds of androgens and anabolic steroids

8 5 b2y S35 [ g 2%
WESR IR Il A
Hormone Add level Recovery rate(% ) (n=6) average RSD(% )
name e k! recovery
’ g 1 2 3 4 5 6 rate (% )
27 1 51.95 51.6 52.35 54.61 53.89 56.08 53.41 0.97
Testosterone
5 72.87 74.24 73.71 74.12 75.88 71.79 73.77 1.57
10 82.22 81.37 82.96 81.77 80.51 79.44 81.38 1.30
sl e 1 55.67 57.05 58.17 55.39 55.16 56.18 56.27 1.91
Ternbolone
5 73.23 73.56 74.11 73.69 73.81 72.09 73.42 1.21
10 77.12 76.21 76.78 77.31 74.03 75.94 76.23 2.49
b 1 53.65 53.12 53.62 52.98 53.89 51.98 53.21 0.78
Boldenone
5 71.08 67.98 69.36 68.58 71.25 70. 16 69.74 1.92
10 78.75 79.53 77.89 79.03 77.05 79.35 78. 60 1.20
22 1 51.17 52.26 52.61 50.98 51.21 54.38 52.10 0.73
Methltestosterone

5 56.69 57.12 57.36 57.98 57.21 57.64 57.33 1.33
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2:5% 3 ( Continued Tab. 3)

WEAH R e e
Hormone Add Tevel Recovery rate(% ) (n=6) average RSD(% )
name ng » ke! recovery
°oe 1 2 3 4 5 6 rate(% )
) R 10 71.01 68.49 69.02 67.22 67.99 69.58 68. 89 0.82
R A b
Acetic acid 1 54.11 53.87 52.88 52.38 53.47 53.24 53.33 1.06
ternbolone
5 71.08 70. 64 69. 65 70.21 70.12 69.93 70.27 0.98
10 90.01 87.98 88.65 87.14 90.01 89.63 88.90 0.98
itk 1 52.64 52.03 51.89 52.06 52.33 53.02 52.33 0.78
Nandrolone
5 66. 84 67.23 68.45 67.21 66.32 66.91 67.16 0.72
s 10 85.21 85.15 83.98 84.26 83.12 83.65 84.23 0.99
R
Propionic 1 54.04 52.92 53.26 52.68 53.84 53.37 53.35 1.62
aicd nandrolone
71.25 70.81 70.65 71.12 69. 81 70.21 70. 64 0.86
o 10 79.58 77.92 78.62 78.91 79:21 78.69 78.82 1.94
(&
Propionic acid 1 55.96 56.48 55.65 57.21 56.78 56.31 56.40 1.48
testosterone
5 71.45 69. 68 71.45 72.32 69.92 69.61 70.74 0.65
10 81.85 81.65 79.96 81.23 81.46 81.75 81.32 1.57
ifkffﬁlil 1 52.12 51.21 50.23 52.41 51.12 52.96 51.68 0.383
Methandienone
5 66.53 66.45 67.23 67.48 69.08 68.11 67.48 1.10
10 75.85 76.51 76.38 75.81 77.16 76.37 76.35 0.97
Ziﬁﬁavﬁjz 1 57.96 56.98 56.75 58.49 56.45 56.21 57.14 1.57
Durabolin
5 74.36 75.05 75.61 73.78 74.69 74.52 74.67 1.30
10 91.78 90. 69 91.56 92.75 89.82 91.56 91.36 1.91
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