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"ANALYSIS OF CLENBUTEROL IN FEEDSTUFFS AND MEAT
PRODUCTS BY LC/MS
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1. INTRODUCTION

Illegal use of the B-agonist clenbuterol in meat-producing livestock is linked to its ability to
induce weight gain and a greater proportion of muscle to fat tissues.
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Though a few countries have approved it for therapeutic uses in food producing animals.
the doses needed for this purpose are much lower than those required as growth promoter. MRL
proposed by Codex Alimentarius are 0.2 pg/kg for muscle and 0.6 pg/kg for liver [1]. Several
outbreaks of illness in Europe and Hongkong involving consumption of pork with clenbuterol
residues around 160-291 ppb were reported. In Viet Nam, use of clenbuterol and seventeen other
chemicals as feedstuff additives for growth promotion of livestock has been banned since 2001.
However, clenbuterol may be still available through the so-called "black market”.

To enforce the ban, different analytical methods have been developed to determine
clenbuterol in feedstuff and in pork meat including ELISA, GC, GC-MS, HPLC, HPLC-MS.
Due to its high selectivity and sensitivity, HPL.C-MS analysis is often the method of choice in
the quantification of trace levels of polar contaminants if preceded by a well conceived sample
preparation procedure. In fact several methods of clenbuterol analysis with complex sample
preparation procedures were reported [2, 3].

This paper presents a simple, low cost method of analysis of clenbuterol in feedstuff and in
meat which consists in extraction, clean-up with Strata SCX SPE column and Clenbuterol
determination by LC/MS complying with the requirement of the 0.2 ng/kg MRL in meat.

2. MATERIALS AND METHODS:
i.l. Chemicals and reagents

- Standard: Clenbuterol hydrochloride (95% chemical purity) from Sigma Aldrich Pty. Ltd
(New Souith Wales, Australia); y



- Methanol, HPLC grade;
- Sodium hydroxide, AR grade;
- Ammonia solution 30%;

- Acetonitrile, HPLC grade;
- Delonised water;

- Phosphate buffer 0.1 M dipotassium hydrogenphosphate, pH = 6 was prepafed by
dissolving 17.4 g K,HPO, in 100 ml of deionised water and adjusting the pH = 6 with H;PO,.
- Strata SCX SPE column (500 mg/3 ml).

2.2 Calibration Standards and Sample Preparation

2.2 1. Calibration Standards

- Primary stock solution was prepared by dissolving 1.17 mg of clenbuterol hydrochloride
(95% pure) in 10 ml methanol, the solution kept in refrigerator was stable for six month.

- Working standards solution of clenbuterol hydrochloride were prepared by dilution of

stock solution with mobile phase (methanol:deionised water, 0.1% HCOOH 15:85) to give
concentrations of 0.585, 1.17; 2.34; 5.85; 11.7; 23.4 pg/l.

2.2.2. Sample Preparation .

The animal feed and pork meat were purchased at local market (Can Tho City - Viet
Nam). An adequate portion (approprimately 0.3 kg) of feed or meat cut into small slices was
well homogenized in a laboratory mixer. A 5 gram portion of the test sample was weighted into
a 50 ml test tube and mechanically extracted using 20 ml of buffer (K,HPO4 pH = 6). Next, the
extract was centrifuged for 15 minutes at 5000 rpm, the supernatant was filtered over a plug of
olass wool and pH adjusted to 6. The operation was twice repeated.

2.2.3. Solid Phase Extraction

- Sample was loaded into a Strata SCX SPE column preconditioned by adding
sequentially 4 ml methanol, 4 ml deionised water, 4 ml buffer (pH = 6).
- The column was washed with 4 ml buffer, 4 ml deionised water and 2 ml acetonitrile.

- Elution was performed with 4 ml methanol:ammonia (95:5). After evaporat‘ion of the
solvent. the residue was redissolved in 1 ml mobile phase and transferred into a microvial for

analysis. : .

2.3. Analysis by LC/MS

- Column: Purospher Star C;3 125 mm x 4.6 mm x 5 um with guard column
- Mobile phase: Gradient with A: Methanol (0.1% HCOOH) and B: Water (0.1% HCOOH).
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- Flow rate: 0.5 ml/min;

- Injected volume: 20 ul;

- Interface: ESI (+);

- Nebulizing gas flow: 1.5 ml/min;
- Detector Volt. (eV): 1.5;

= CDL: 250°C;

- Heating block: 200°C;

- Interface Voltage: 4.5 kV;

- CDL Volt. Mode: tuning file (CDL Voltage 25 V);
- Q-Array Bias Voltage: 20 V; Q- Array RF Voltage: 150 V;

- SIM m/z: 277 for Clenbuterol.

3. RESULT AND DISCUSSION

.1. Calibration curve

Typical LC/MS chromatograms of Clenbuterol were presented in Fig.1. Clenbutero] was
separated over 9 minutes. The linearity of the proposed method was assessed with various
concentrations of the standard (0.585 — 23.400 ng/l calculated as Clenbuterol, HCl with 95%
purity or 0.491 — 19.642 pg/l calculated as Clenbuterol free base). The correlation coefficient was

better than 0.999 (Table 1).

Table 1. Peak intensities vs Clenbuterol conc.
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Fig. 1. MS chromatograms of

- Blank meat sample (A)

- Clenbuterol, HCI standard 1.17 pg/l (B)

- Clenbuterol spiked into meat at concentration
of 1.17 ng/ kg (C)

3.2. Recovery (%) was determined for both matrices meat and feedstuff (Tables 2, 3).

Table 2. Recoveries and RSD For Clenbuterol analyzed by LC/MS (in meat)
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1.571 0.314 0.270 86.1(7.21)
3.437 0.687 - 0.601 87.5 (5.22)
5.893 1179 1.039 , B2t a2s)
15.713 3.143 52,558 8141 (3.37)



Table 3. Recoveries and RSD for Clenbuterol analyzed by LC/MS (in Feedstuff)

C Recovery (}lg/ kg)

Clenbuterol, HCI Std (ng) Celenbuterol, He1 10 Recovery %
spiked in 5 g feedstuff feedstuff (ug /kg) (n=6) (SD%)
3.437 0.687 0.552 ; 80.35 (T.SO)ﬁ%
5.893 PR 0.945 o] 80;15 (6.25) 5
15.713 3.143 2574 825;3(5-39) V

3.3. LOD values were determined for Clenbuterol, HCI spiked respectively into meat and

feedstuff.

Table 4. LOD values

L.OD (meat) (pg /kg)

LOD (Feedstuff) (pg /kg)

LODaverage

0.0379

0.0497

RSD %

6.7020

7.4970

3.4. Some analytical results are reported in Table 5

From October /2006 to May /2007, we analyzed 30 meat samples and 50 feedstuffs
(collected in Cantho City and some provinces in Mekong Delta - Viet Nam), among these, 4 of

meat samples and 7 of feedstuffs samples were contaminated.

Table 5. Analytical results of Clenbuterol in meat and feedstuff*

Samples Meat (ug/kg) Samples Feedstuff (ug/kg)
01 21.94 01 197.07
02 8.71 02 147.99
03 45.14 03 181.88
04 39.46 04 216.75

05 89.50
06 39.86
07 45.97

-

* Results given in Clenbuterol. HCI (95% pure), values in Clenbuterol free base are obtained by
multiplying with conversion factor 0.839.

4. CONCLUSION

In conclusion, our analytical method comprising a much simpler sample preparation
procedure followed by single quad LC/MS analysis permits a low LOD of about 0.04 pg/kg for
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meat and 0.05 pg/kg for feedstuff and a good recovery around 80% for. both matrices. The
method was successfully applied to the analysis of contaminated meat and feedstuff
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TOM TAT

PHAN TICH CLENBUTEROL TRONG THUC AN CHAN NUOI VA SAN PHAM THIT
BANG LC/MS

Hop chat Clenbuterol thude ho B-agonist van con duge st dung khong hop phap lam chat
phu gia trong thiic an gia stic, nham muc tiéu tang trong heo dong thoi lam giam l6p m& dudi da
trong thit heo thuong pham. MRL theo Codex Alimentarius 1a 0.2 pg/kg cho thit va 0.6 pg/kg
cho gan. O Viét Nam, Clenbuterol dugc phat hién chi yéu bing phuong phéap sang loc ELISA.
Viée sur dung ki thudt GC/MS hay LC/MS bi gi6i han do chua c¢6 phuong phap chuan bj miu
thich hop. Phéi hop véi Pai hoe Cén Tho, phong thi nghiém cia Trung tam Pao tao va Phat
trién Séc ki EDC-HCM da xdy dung thanh céng phuong phap kiém nghiém Clenbuterol trong
thit va thie dn gia stc dat d6 nhay thdp va ti 16 thu hdi cao. Phuong phap nay da duoc ap dung
d¢ kiém tra clenbuterol trong thire &n va thit gia stuc.Chi tiét cia phuong phap va mot sé két qua
phén tich trén thic dn va thit gia stc duge trinh bay trong béo cédo nay. 3

Tw khoa. clenbuterol, feedstuff, meat, LC/MS.

Address: ) _ : Received January 12, 2008
Nguyen Thi Thu Thuy,

-Department of Chemistry, Can Tho University, Can Tho, Vietnam.

Lam Van Xu, Pham thi Anh, Chu Pham Ngoc Son, :

Center of Education and Development of Chromatography, Ho Chi Minh City, Vietnam.

Tran Kim Tinh, Laboratory of Instrumental Analysis, Can Tho-University, Can Tho. Vietnam.




