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A Pre-treatment Method Suitable for ELISA and GC-MS Determination of Clenbuterol in Pork
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Abstract: A pre-treatment method was developed for determining residual clenbuterol in pork by ELISA and GC-MS. Samples
were extracted with ethyl acetate under basic condition, and the extracts were further extracted using diluted hydrochloric acid
to remove fat. The hydrochloric acid extracts were re-extracted using ethyl acetate following pH adjustment, and the final extract
obtained was divided into two equal parts and each of them was dried by nitrogen blow. Water was added to one part prior to
ELISA determination. After derivatization with bis(trimethylsilyl)trifluoroacetamide (BSTFA) another part was detected by
GC-MS in selected ion monitoring mode (selected ions: 86, 212, 262, 277) and quantitatively analyzed by external standard method.
The GC-MS detection limit was 0.30 u g/kg. The recoveries for clenbuterol determined by ELISA in pork spiked at the levels of 1.0
—5.0 pglkg were 72.1%—105.6%, and by GC-MS 79.1%—95.7%, and the intra-day relative standard deviations for ELISA and
GC-MS determination were 12.5% — 16.8% and 4.6% — 6.9%, respectively. There was a good linear correlation (the calibration
coefficient was above 0. 999) between peak area and concentration of clenbuterol derivative in the range of 0.005 to 1.000 mg/L.
Key words: pork; ELISA; gas chromatography-mass spectrometry; clenbuterol; residue

S TS207.5.3 CERFR IR A X EHT: 1002-6630(2009)14-0204-03

e W (clenbuterol) MFRTEMG R, AR A
K7, BRATHERKB- T LRERZEXNEHZ—,

IR, JF S R ECE YRR, BBl H AR E O 4k
bR AR D AR AR AR o (E el T 32 2R B R A K

BRI ER R ER RN oo (BUT 2UHE) HIHE -4- 20k -3,5- 4
AP ERMR L . e RS AR R, W B
VoA P I 0 o A A BE 9, BR  BCA E n, SEE
B vt A R P ARl T R IR AR B Dy AR S AL IR

Wk H #: 2008-10-15
FATH: Ak 2008 E AR M AT kAR HE 7 ) % 151(2008259)

i, Harh s DR FARAE R, B, K sh

YA ) BRI e AR e DR B B AT R
Bt 0F 20 4 AR PR e R I v AR B IR A I 7 9k

BEAT IR £ W% B 25 (enzyme-linked immunosorbent assay,

RIS RAWR(1975 —), %, W& TR, W1, FZNGEfr b b 2% 8 0 0 5 i 9T

E-mail: wupaddyfield@tom.com



XarHrke: il =T

2009, Vol. 30, No. 14 205

ELISA)R3, SAHE I - ikl GC-MS)*ol, S AH
F I (HPLC) U R iy 35 AH il - ikt ss, o
ELISA J7ikH HFRES ITRE, 1 GC-MS 1L HAT RIS
r~ BB Pk AR Ry A, AR R 3 S B T A
k. BT, CHREM AP eRT ELISA FdkT GC-
MSS fiffi U 1) 77 72 32 BEAE TR e B bR 3 Ao, R AL
[7i) — iy Ak B 7 2% [ s 1 D 7 2L 6 W 0 3 A0 i 1 7 1T F
it 1 .

H 1 2L ZURE b 7 38 FIRAIE 5 3 A AR BRI AN ], A S
B A ot S U 38 T A RS U R TR L AR 28 9 v 2 )
B, TR EIF R FERIE AT ELISA R GC-MS J5 ik
) T A 7 0 o A S0 B 6 R R AR R B AL 2R R
PLEE T A WL N FEIN - F0 R R [ A I - A ALV 77 1 R AR I
MEEA M7k, LLEER T ELISA fl GC-MS FiAb#E .

1 MR57AE%

11 Mok W A

WA () A 2008 FEARNER “ A FH B AT S
X7 AR RE A

R AR bR R 2 AR A T
M= HIEER =8 O BEE(BSTFA) 241 Supelco Park 24
Al BT R AR R 38 O g3 A Al B E i 4l

96 fLERMR AR B WA HEIBEA A s
X MK3 2522830 F]; Agilent 6890-5973 A ik (X
% [H Agilent A7 .

12 a4t

JFUik 454 ENJRE; HEHE 70eV; YRR 200°C;
VURRATHLEE 160°C; HEHE 2T (SIM)ME: m/z 86,
212, 262, 277.

O 4 F . (A4 HP-5MS B4148 H:(30m X
0.25mm, 0.25pm); A OEE: 280°C; fEiLki
. 280°C; HAME: =m4iHe 0.9ml/min. FHif:
70°C(0.6min)-22EMIN . 500°C (4min)-22MN, sg0°C
(4min); A RiEEFE; HEFER 1.0l o
13 ik
131 BRI s B I SR R 4k,

FREX(5 & 0.05)g 4 PR T 56 1 58 DU 5 £ 4 25 0
B, N 3ml 10.0% BRIREAAETR, TN 20ml 418
i, SRJ5 LA 10000r/min LL_F (R34 B 35 )% 60s, % 16
F-LL 5000r/min ()3 B B0 2min, WEC L2 EHLEFT
B0 . AEBEERAE HLE I I 5ml 0.10mol/L ) #h
FRYSW, TEiiR 4 30s, LA 5000r/min ff134 5 B5.0 2min,
WO R RIFE DR R A IR, A IR IR AL
W, H 2mol/L A LB 1 pH 2 8.5~9.0, 2
JEAE SRR BUR TP E N 20ml 0% LRI TASE, e

-5 30s J& LA 5000r/min (PR 5.0 2min, W 2L
A P, 78 50 CKE & TR T .
132  ELISAlE

E— BT IRE S RN Iml K, e & 30s,
FE AT ELISA MISE, ELISA & 5 B4 A 77 S
VE VLT 15 HEAT $ 4
133 fikf

167 — W I oA 100wl 2R AT 100 ul
BSTFA, & Jf Theinik G a4 e 15s, 75 80°C 1Mk
FrP AT E Ih(hnes), FRA4 MR B NBERE /N, 3
AT AR - T 2 B .
134  GC-MS Z;1ksei

FREX 10.0mg #h 1R w 4G RE 2 bR it T 100mI 25 & )il
H, HHEBEE R RZIE, 19 AeR DhruEfs &, &
Jei B R RR G 54 20+ 50+ 150 500 A11000 pg/L 3
FERIRFBRAE AR, 23 H 0.2ml T 5ml A I8
PN 5.0ml 2 AR SR, ZART S, #%1.3.371
T A A 25 R A2 RS540 T
135 FREtEs

S AT T W S5 R O B D) R b A7 A b S
B TR S5 R S0 . A R b R LR A BB
BN 100wl 50 pg/L BIRRAERS I, TR I FF b 5O I T]
- 0. 6 Al 12h, fTAEALCEREIN 0. 6. 12 i
24h, ST SG 3K, BRIREEASEE 3 NFE .

136 kbR s
Tk (IO S 3R i AR B R] 1.3.1 795, $% b B R
TSR P A Iy 1.00 2,00 5.0 ug/Kg.

2 ZER5HH

21 IS EL

SIS LAk 3R IR AR s Bk B A R 4y T k)
B M B v A E, D HCR A ML RIS EC, 1M R R
SOARRE D R TR B 2- KBS, BT R
TIRE, FIHX—5EA, ERIGIRE PN —E =
(B0 B2 AN WS, TN 1R LW HE B, [ B AR B 6 188 oe
ke B G TR R, RIS R A, A%
LR T WAL GBI ) i D R AR AR PR R I, SR R AR
ORI pH HJG T4 48 OB IR A, AR Tk —2 X
BRIV T AR s T o AR BRI BRI NY T 468
— 2006 AHLLEY, 25 25T [EAH A BOD R IR W 386 0 7 — 25
R R, YL T W IR AR DU A, R BRARRE
WA RIFEZIS R 25 T DU 42 ELISA
Jiik Cus BIAHZERCD B, HE— WA TRWERA . A
Bl 1 w50, R v AR KR D H IR 28 11.90min, K&
BE/R 7Y



206 2009, Vol. 30, No. 14

86iltl=

XDl

5

A
IR Y FNIN (s

— —

mhik

0 12 10 12
8] (min) il (min)
AR TR v AC K BAR W B AR F R
ais CLPREA AR b GRS N2 A 2.0 poglkg)
E1  SHEeIE-RIENERECRET BILE
Fig.1 GC-MS chromatograms of clenbuterol standard (A) blank
pork sample(B)and pork sample fortified at 2.0 u g/kg(C)
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Table 1 Limits of detection, spike recoveries and detection
precision of clenbuterol in pork by ELISA and GC-MS

ik iRE Hprrsal iIEEE] i) R
2 (ngkg) e (%) [0 RSD®%)  (ugkg)
1.0 72,1, 95.0. 80.6. 77.6. 79.3. 87.5 82.0 12.5
ELISA 2.0 84.2, 80.1. 95.3, 105.6. 82.4, 73.6 86.9 16.8 -
5.0 91.3. 96.8. 78.6. 82.4, 99.2, 78.3 878 13.9
1.0 85.2. 89.6. 84.6. 95.7. 80.7. 87.9 873 6.9
GC-MS 2.0 91.6. 82.8. 85.1, 83.6. 79.1, 84.5 844 5.7 0.30
5.0 85.1. 88.3. 90.4, 81.9, 87.0, 88.2 86.6 4.6
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