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A Pre-treatment Method Suitable for ELISA and GC-MS Determination of Clenbuterol in Pork

WU Yin-liang YANG Ting ZHU Yong ZHAO Jan HUANGFU Wei-guo

(Supervision, Inspection and Testing Center of Agricultural Products Quality and Security, Ministry of Agriculture, Ningbo, Ningbo

315040, China)

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 removefat. The hydrochloric acid extractswere re-extracted using ethyl acetate following pH adjustment, and thefinal 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-MSin sdected ion monitoring mode (sdected 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 thelevelsof 1.0
50 p gkgwee721% 105.6%, andby GC-MS79.1% 95.7%, and theintrarday relative sandard deviaions for ELISA and
GC-MS determination were 12.5%  16.8% and 4.6%  6.9%, respectively. There was agood linear correation (the caibration
coefficient was above 0. 999) between peak areaand concentration of clenbuterol derivativein the range of 0.005 to 1.000 mg/L.
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Fig.1 GC-MS chromatograms of clenbuterol standard (A) blank
pork sample(B)and pork sample fortified at 2.0y g/kg(C)

22 GC-MS
5.0ml
0.005 1.000mg/L
y=2389.0x
320.4 0.999
23
ELISA GC-
MS
GC-MS 12h
Oh
24h
24
1

Table 1 Limits of detection, spike recoveries and detection
precision of clenbuterol in pork by ELISA and GC-MS

(1 gkg) (%) ()  RSD(%) (v gkg)
1.0 72.1 950 80.6 77.6 79.3 87.5 82.0 125

ELISA 2.0 84.2 80.1 953 105.6 82.4 73.6 86.9 16.8
50 91.3 96.8 78.6 82.4 99.2 78.3 87.8 13.9

1.0 852 89.6 846 957 80.7 87.9 873 6.9
GC-MS 2.0 91.6 828 851 83.6 79.1 845 844 5.7 0.30
5.0 851 88.3 90.4 819 87.0 88.2 86.6 46
6 3 ELISA
GC-MS 1 1

72.1% 105.6% (ELISA)

79.1% 95.7% (GC-MS)
125% 16.8% (ELISA) 4.6% 6.9% (GC-MS)

(RSD)

(SIN) 3

0.30u g/kg(GC-MS)
25

40 ELISA ( 1.0
M g/kg) 1 GC-MS
5.62u g/kg
3

ELISA GC/MS
ELISA 1.0 20 5.0pg/kg
72.1% 105.6%
12.5% 16.8% GC-MS

79.1% 95.7%
4.6% 6.9%
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