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EXE A R PR ER T

(L s 200040 2 , 201203)
- (LC-MSMS) : s
, LC-MS/MS Agiknt Zobax SB C;; (150 mm X 2. I mm, 3.5 Hm); - -0 4%
(22 4 74); 0.3mL* mn 10 ML ,
(MRM) , 227.1/203.Q 277.1/168. 1  277. 1/259. 1 : 1
~ 1000 ng* g’ , 99. 5%, 51.0%%, RSD 8 W%,
1 ng* g_' 20 4 : s N s
: R917 : A : 0254- 1793(2009) 05— 0782—- 05

LC-MSMS detemm mnation of clenbuterol n hair

LING W en— tng" >, LIU Chang, XU W ei- dong’, CHEN Gui- liang”

(1. Shanghai hstitute of Pham aceutical hdustry, Shanghai 20004Q Ch ing
2 Shanghai Institute for Food and D rug C ontro] Shanghai 201203 China)

Abstract Objective To develop a method of liquid chranatography tanden mass spectram etry (LC — M S/
M S) for the detem mnation of clenbuterol n haiw M ethodt A fier akalne hydrolysis the hair sanplewas exirae-
ted, purified concentrated by SPE and detected using LC— MS M S The separationwas performedw ith an Ag+
lentZorbax SB Cis column( 150 mm X 2. 1 mm, 3.5 Hm) and acetonitrile— m ethanol- 0. 4 fom ic acid( 22
- 4.74) asmobile phase at a flov rate of 0. 3 mL* m n° " The njectbn volun ew as 10 HI; The sanplewas ion-
ized by positive electrospray ionization( ESI) source n the trple quadrup le tandem mass spectrometer con fim ed
and quantified w ith multiple reacton monitoring(M RM )mode lon transiton for quantification is 227. 1/203 0
and ion transitions for qualitation are 277 1/168 1, 277 1/259. 1 Results The calibration cuwe was lnear n he
range of 1 - 1000 ng g ' The method recovery was more than 99. 57% and the extractbn recovery was more
than 51. 08%; TheRSD s of nter— and ntra— daywere less than 8. 9%; The lm it of quantitationwas 1 ng g g

Thismethod has been applied to analysis 20 human hair sanples and he result show ed that 4 samp ks contaned
cknbuterol Conclusion The m ethod is accurate specific sensitive and suitabk for the detem ination of clen-
buterol n hai

Key words hair clenbutero] liquid chramatography tandem m ass spectranety (LC—- M S/M S)
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193 ,
" Gaillad
3.3 mg 15d 41d
4. 372 ng* mg_]
- (LC-MSMS)
1
API3200 (
), ESI Analyst 4.1.2 ;
Agilent 1100 , Agilent 1100
; Themo ; IKA VIBRAX VXR Bas-
ic ; OA - SYS ; PCX
, Agela)
’ D9 - ’ Slgna
(M erck),
« ), (
; ) (
) 2 2 2

2 LC-MSMS

2.1 LC : Agilent Zotbax SB Cys
(150 mm X% 2.1 mm, 3. 5 Pm); Phenanenex Cjs ;
: 30°C; : - - 0. %
(227 4: 74); : 0.3mL* mn ;
10 UL
2.2 MS : ESI ;
: 5.5kV; : 500 C; : 50 L-
min : 15L- rn'n_l; - 5L mn
(MRM ), 1

(277 1/168 1 277 1/259 1)
20. 64% , 27.4%% (
29%)

1 LC-MSMS
Tab1l LC-MS/MS param eters for clenbuterol detection

(dechistring (collison mergy,
(cmpound) N ST A N A
277.11203. 0 4 2% 3.05
(clenbutero)) 277.1/168. 1 40 43
277.1/259. 1 4 3
Dy- 286 3/203. 9 4 16 3.05
(Dg— clenbuterol)  286. 3/268. 4 4 25
* ( jon transition for quantificatin)
3
31
, 0. lmg® mL ™'
; , 100Q 100 10 1 ng
e mlL ! s
3.2 Dy - 10mg
100 mL ,
ImL 200mL R s
\ 500 ng* mL ™'
3.3 10 Hge mL™'
10 mg 100 mL
) 10
ml, 100 mL. s s
3.4
3.4.1 1% 80 1,
3 ,5°TC , ,
3.4.2 100 mg ,
100 KL 1mols L~ 2 ml,
80 C 30 m in , , 2 mol®
L H , 0.2mol* L'
( g 5.0)2 ml, 10m
4600 r* min = Smi :
( fH 5.0)2mlL
2 ; ,
3.4.3 PCX (60 mg/3 mL),
3mL 3mL “3.4.2
PCX 6mL 0.2 mol* I
( tH 5.0) ,
(10 nHg) I5mi 9mL ,
(10 vHg) 10 m in
(98 2)9mL , , . 357C ,
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1 (m /z 227.1/203. Q 277. 1/168. 1 277. 1/259.1) (m /z 286. 3 /203. 9)
Fig 1 Typical chramabgrans of extract on(m /4 227.1/203. Q 277. 1/168. 1, 277. 1/259. 1) and intemal standard(m /z 286. 3/203. 9)
A. (bhnk hunan hair) B. (blnk human hai spiked Dg— clenbutero)  C. (1ong ¢ 1)
(bhnk hunan hair ppiked clenbuterol 10 ng* ¢ ' and Dy~ clnbutero) D. ( positive hum an hair sp ked Dy— clenbu terol)
1 (ckbutern]) 2. Dy - (Dg— clenbuterol)
4.2 600
-1 Tm o WA
12, 10 Hg* mL
2 400
, 12481224 h 2, 3
g
’ B £ 200
43 99 §
’ 3.4 ’ i ]
4t 0 i T T T T 1
, ) 2 0 10 20 30
t/h
4.3 ) ~
9 D Fig2 Amount of clenbuterol pem eate into hair by tme
N . 2 » « 2
2
3
(F<F ), 2

(F>F
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Tab2 The design and results of the test of extraction

(degree) (A)

(solvent) ( B)

(volme) (C)

4
Tab 4 Clenbuterol linear regression equation

and correhtion coefficient

(hai) ( equation of linear regressim)  ( corre lation coeffic ient)
(pig hair) Y=13 2184Y - Q 0035 09996
(rabb it hair) Y=0 303% +0Q 0083 09997
(hunan hair) Y=0 334% +0Q 0086 09954

(No ) ( leve) (e fent) ( leve) ( content) (level) (content) imL  ( recovery) Mo
1 1 1 1 (m ethanol) 1 9 1221
2 2 2 2 (acetic ether) 2 12 4559
3 3 3 3 (diethyl ether) 3 16 46 09
4 1 1 2 (acetic ether) 3 16 3353
5 2 2 3 (diethyl ether) 1 9 5096
6 3 3 1 (m ethanol) 2 12 815
7 1 1 3 (diethyl eher) 2 12 27 60
8 1 (m ethano]) 1 9 748
9 3 3 2 (acetic ether) 3 16 29 69
3 4.5 100 mg
Tab 3 The analysis of the test results , 3
(20325 250 ng* g ') ,
( test items) (degree) (A) (solvent) (B) (volume) (C) « »
1 (sum 1) 73 34 0027. 85 070 66 12 h’ 3.4 ?
(direcness 2 (sum 2) 104 03 108. 81 81 34 6 ’ 3 d
me thod) 3 (sum 3) 83 93 126.73 109 30 5
(m a difference) 10 23 32.96 12 83 5 (n= 6)
Tab 5 Intra— day and inter— day RSD
29.03
(‘average content) (inta— day)RD % ( irter— day)RSD %%
162 04 1972. 22 265 52
( variance (sum of spuare) (add) /ng g ! (piz (rdbbit (human (pig (rabbi (huma
me thod) 2 2 2 ha)  hai)  hai)  hai)  hai)  hai)
(drgree of freedam)
25 28 23 37 72 46 65
( variance) 8L 02 986. 11 132 76
FoF vahie) 17 w7 25 Lo L7 L5 89 33 25
P (P vahe) <0.05 5010 250 14 37 L1 61 36 20
(note): Fy_g1(26)= 346 F,_((26)=35 14 4. 6 100 mg
4.4 : 3
_1
, 100 mg , (2.5 25 250 ng* g ') ,
1,2 3 10 20 50 10Q 20Q 500 1000 ng* g ' 12h  “3.47
, 12 h « 3 4” ,
, X(ng* g ') = / * 100%; =
, Y /
, ., 1.000 x 1007 , 6
~ 1000 ng* g_l , 4 6 (n= 6)

Tab 6 method recovery and extraction recovery

(m ethod recovery) Ko (extraction recovery) flo

(add) mg ¢!
(pig  (rbbit (human (pig (rabbit (huma

hair) hair) har) hat) hat) har)

25 1007 1084 9957 6L28 5367 5374
25 1005 108 6 102 4 5320 5444 5108
250 12 8 1076 104 7 61 09 5254 5632




— 786 —

Chin J Pham Anal2009, 29(5)

4.7 SN =31
) (LOD) 0.5 ng* g_l;
SN=101 , (LOQ) 1ng* g'
4.8 20
“3.47 , 4

1.34 1.96 273 2.40 ng* ¢ '

5.1 ,
B_ [45]
[ 6] 3 (
)7 9
5.2 s
, (m /z 277.1/259. 1)
, - - 0.4%
(22 4: 74) , 1.5min
, 3mn
5.3 ,
, 7d
12k
5.4
100 C

, 260TC ,

N
5min” ,
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