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Abstract A liquid chramatographic (LC) - tandem mass gectrametry (M SM S) method was devel-
oped for smultaneous detemination of zeranol (ZER) , zearalanone(ZEAR) , diethylstilbestrol (DES)

hexestrol (HEX) , and dienoestrol (DEN) in animal tissue sanples The analyteswere extracted with
methyl tert-butyl ether and acetate buffer slution from the tissues after hamogenization The extractwas
cleaned up with a silica gel column before analysis D etection cgpabilities(CE ) related o the transi-
tion products of lowest abundance for the method were 0. 143 - 0.496 ng- g * in tissue and were a
chieved using amospheric pressure chamical ionization (APCI) in negative ion scan and multiple reac-
tion monitoring(MRM ) detemination modes Itopically-labeled ZER-d4 and DES-d8 were used as in-
temal standard in thismethod The recoveries of the method were 58%- 108% for DES and DEN be-
tveen 0.5 and 10 ng: g *, and 66%- 109% for ZER, ZEAR and HEX betveen 0.25 and 5 ng- ¢ ',

repectively.

Key words: liquid chramaibography - tandem mass pectrametry; anmal tissue; residues zearalanol;
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(ca ) (CB)
1
1.1
1100 ( Adgilent ), APHK000 ( AB ),
: Z0RBAX B C8, 150 mm x4.6 mm, 3.5u m ( Aqgilent ) . ASPEC XLi
( Gilon ) : Bakerbond SPE Sillica Gel, 3mL, 500 mg( J. T.Baker )
( 98%, Signa
) ( 98% , DES-d8, Cambridge Istope L aboraiories ),
( 99% , ZER-d4, Rivm) ,
B- : H-2 (Helix pamatia, Signa )
(MTBE) (
M erck ) : , ZER-d4 DES-d8 , “ 1.3
) 30 s
1.2 LC-MSMS
- 70 30), 1 mL /min; 50pL MSMS
APCI(-), 325 68. 950 kPa; 103. 425 kPg; 1
241. 325 kPga; - 5HA; - 4500V,
(MRM) , /ER ZEAR DES HEX DEN 1
£ 1 B2 B AE 20 BN W I J7 X 482 00 AW T - B AR S 248
Table 1  Structures, diagnostic ions of hormones and parameters in MRM
Analvie Structures of nonsteroid Transition( m/z) ( &FXt) Declusterin ol Collision energy Collision cell exit
(&wy%) anabolic hormone Precursor ion( £} F) — ( fﬁﬁgiP)mU/V (RS RER) potential ( 1%
(LEW4EH) product ion( F&F) Usv HO®E) U/V
ZER OH Hs 321.1-277.2° - 100 -35 -8
I
HO 0 321.1-303.2 -100 -35 -8
ZEAR OH Hs 319.3—-205.1* -126 -42 -8
(o
HO 0 319.3-160.9 -126 -34 =8
ZER-d4 325.1-208.9 -100 -36 -8
325.1—263.1° -100 -38 -8
OH
DES 267.0—222.1° -90 -40 -10
- o 267.0—-237. 1 -90 -40 -10
DEN l O 265.0—-221. 1 -90 -35 -7
o O ' 265.0—235.1"* -90 -32 -7
HEX 0" 269.0—134.0"* -75 -2 =1
- O 269.0—119.0 -75 -46 <
DES-d8 275.1-227.9° -74 -40 -15
275.1-245.0 -73 -40 -15

* quantification ions

1.3
5.0¢g ,
, Imin 3000 r/min

20mL MTBE, 1mL ZER-d4 (50 g/L)
5min,

DES-d8(5u g/L)
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30 min, 15 mL (0.2mol/L, pH 5.2), 1 min 3000 r/min
5 min, , 40 MTBE , 80M LP-
, 52 (3 mmol/L) pH 7,
10 mL MTBE, , 3000 r/min 2min MTBE MTBE
40 1mL - ( 60 40) , 30 s ,
6 mL , 4 mL /min , 2 mL /min,
mL - ( 6 94) , ) 2 mL /min 3mL
mL /min , 2 mL 4 mL /min 6 mL - (
60 40) , 2mL /min, 2mL 6 mL /min ,
40 , 1mL , 30 s 0.45u m
, LC-MSMS
1.4
(cax ) (CB) 2 ca  C®
' Table2 C@ and CB of analytes
ca (SIN =3 C
! Analytes w/(r(wq- q'l)) w/(nqc-Bq’l)
20 , ZER 0 167 0 216
7 , 3 ZEAR 0 131 Q 157
DES 0 253 0 382
c@ c@ DEN a 329 Q 49
20 , HEX 0 097 0 143
1. 64, C Cc@® Ccx Cc® 2
2
2.1
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, , 80%
1
: - ( 6 94), 6mL
- ( 60 40), 6mL ,
) - ( 25 75)
e - ( 35 65) 1, - (
60 40) , ZER  ZEAR , Cc@B
(ASPE) )
2.2
HRLC [5], , ZORBAX B C8
: AFRCI( -) e AFRCI( -) ( 1),
CcB 2), 1u g/kg
MS : 2 , 1 H
[M-H] , ( ), 1 (Q2) ,
(Q3) : MS : 2
el , 1 5
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0.25 ng/kg
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S0 2.68 5 1600 2.70
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t/ min t/min
1 MRM
Fig 1 MRM chromatogransof samples piked at
the Iimits of detection
A. ZER; B. ZEAR; C DES D. DEN; E HEX

2.3

1 1 2 4 161

CCB [6]
1 b
: tn ZER-d4
ZER ZEAR , DES-d8 , ,
2.4
DES DEN 0.5 10ng- g 58% 108%,

3.36% 14.7%; ZER ZEAR HEX 0.25 5 ng- g'1 66% 109%,

5.49% 15.2%

r=0.9968 0.999 7, e-7l
[1] [M]. 5 . : , 2005: 293 - 302
[2] The Council of the European Union Council D irectivel 81/602/EEC[ S]. Luxembourg Official Journal of European U-
nion, 1981
[3] ) M]. : , 2003: 265 - 267.
[4] , : : [J]. , 2003, 21: 158 - 161
[5] ’ ’ il . / = /
[J]. , 2007, 26(1): 20- 23

[6]

(7]

The Council of the European Union Council D irective 2002/657/EC[ S]. Luxembourg Official Journal of European U-
nion, 2002
[S].

, SN/TO0O01 - 1995



