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Abstract: The aim of this study was to measure the P-agonist, clenbuterol in bovine feeds and meat in North
and South of Mexico. Clenbuterol is used illegally as growth promoter in animal feeding in farms animals due
to muscle hypertrophy and lipolisis effect. In Mexico, there is a suspected in their unlicensed use in certain
commercial feedlots. Total 16 food samples and 90 samples of meat were analyzed by 2 commercially clenbuterol
enzyme immunoassays kits. The samples were collected during 2006. Approximately, 75% of the ammal feed
samples and 16.6 % of meat analyzed were found positives in levels ranged 2525-53787 ppt and 0.1-2.3 ug kg ™"
These information indicate that the abuse of clenbuterol during the last 5 years is not declining in some farms

of Mexico with a health human risk.
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INTRODUCTION

Clenbuterol is used as repartitioning agent in meat
production in doses approximately 10 times higher than
the therapeutic dose (1.5 ug kg™ during 10 days in caws
no lacting or 0.5 ug kg™ in a single dose (Millar et al.,
1988; Kuiper and Noordam, 1998). The limit maximum
residue (RML) in meat ranged from were 0.5-0.2 ug kg™
and 10,000 ppt for animal feed. Numerous reports on
food poiscning throughout Europe prompted the
regulatory as growth promoter (Prezel] ef al., 2003).
The occurrence of 4 cases of acute food poisoming
mvolving a total of 50 people, due to the ingestion of
liver of lamb and bovine meat contaiming residues of
clenbuterol were notified in Portugal by Barbosa et al.
(2005), sporadic cases of human intoxications in Mexico,
since 2002 in Aguascalientes were 20 people dawn
mtoxicates until February 2007 with 170 cases and
state of Jalisco that actually detected 31 human
mtoxications by ingestion of contamimated meat,
however, exist a prohibition of clenbuterol since 2000
(NOM, 2002).

In feeding of bovine is common the use of
supplementation with B-agonists by to increase protein
deposition and decrease fat n domestic ammals. The
B-agonist clenbuterol 1s used by some farmers of illegal
way (Shiavone et al., 2004).

Several commercially available mmmunoassay kits
have been developed to detect the beta adrenergic
agonist clenbuterol HCI, based mainly on chromatography
and mmmunoassay screening. The positive analysis for
clenbuterol in meat is 0.2 ppb and 10, 000 pg g~" for feed.
Tt has been showed that some kits for clenbuterol may
detect other cross-reacting beta agonists (cimaterol,
salbutamol or terbutaline).

The purpose of this research was to confirm the use
of clenbuterol in some farms on North and South bovines
n Mexico.

MATERIALS AND METHODS

A sampling of foods was made totally at random in
farms with intensive production located m South of
Mexico during January to October 2006. The meat was
collected in 9 cities of North of Mexico in a meat shop.
The samples were ground and weight before the
clenbuterol determination. Two commercial immunoassay
purchased were used by clenbuterol detection in feed and
meat, 1 of Neogen and other by R-Biopharm, this last by
direct analysis. The sensitivity and linearity of response
of the assays proved appropriate to the determination of
clenbuterol. The both test operates on the basis of
competition between the enzymes conjugate. TIs reada
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microwell reader to yield optical densities. The standard
curve 1s formed for caleulate the concentration of
clenbuterol. The sensitive is 0.1 pg kg™ and they have a
low cross-reactivity.

RESULTS AND DISCUSSION

The results of feed to come south bovine farms
were ranged from 2525-53787 ppt with a mean to
304455 ppt. In meat tissue the maximum level was
2.30 and the minimum 0.1 and a ranged from 0.13 ppb.
These results are showing in Table 1 and 2.

The values obtamed of clenbuterol in feed showed in
this research over many times higher than the current
therapeutic dose recommended so the illegal used like
anabolic effect is suggested. The 16.6% positives samples
from meat analysis were low levels, if it compares the
37.5% positives of liver samples obtained in 2002.
However, it 1s important to make a confirmatory procedure
due to potential source of error like a sample clean up of
feed samples, as mentioned by Wang and Shen (2007).
The both analytical procedure used to screemng yielded
positives results. The R-Biopharm kit was simple in feed
samples and the Neogen kit for meat samples is rapid and
economical, too;, however, the use of commercial kits to
quantitative clenbuterol might lead to an overestimation
15 for that the screening analysis should be confirmed
by gas chromatography-mass spectrometric analysis
(GC-MS). The maximum residue limit (LMR) approved
for clenbuterol m tissues 13 0.2 ppb and 10,000 ppt for
feeds, the concentration range as measured in this
research would exceed these limit its important to note
that only 4 of 9 cities survey were free of clenbuterol
residues.

Table 1: The results of clenbuterol found in bovine feeds in south of Mexico

Feed samples Calculated ppt Dilution factor Samples PN
M1 3080 38500 p
M2 4282 53525 p
M3 3651 45637 p#*
M4 4303 53787 p#*
M5 3646 45575 p#*
M6 - - -
M7 - - -
M8 1054 13675 p
M9 309 3862 N#**
M10 974 12175 p#*
M11 202 2525 N#**
M12 2365.44 29565 p
M13 1908.00 23850 p
Mi14 2052.72 25662 p
M15 3737.70 46712 p#*
Mls 2495.10 31187 p#*
Mean 2471.92 304455

Positive %6 samples 75

*#Limit 10,000 ppt = positive

Table 2:  Clenbuterol detected in rmuscle tissue between january-october,
2006 in north of Mexico

Cities Tampico Mante Aldama Victoria
No. samples 10.0 10.0 10.0 10
No. positives 4.0 3.0 5.0 0
Positives (%0) 40.0 30.0 30.0 0
Mean™ 0.31 0.05 0.39 0
Cities S.Fernando  Jiménez  Matamoros  Rey NL.
No. samples 10.0 10.0 10 10 10
No. positives 2.0 2.0 1 0 0
Positives (%0) 20.0 20.0 10 0 0
Mean™ 0.23 0.17 0 0 0

*Values from pg ke™!

CONCLUSION

In conclusion, 75% of feed samples tested were
positive to B-agonist clenbuterol in a levels allowed for
the Mexican regulation is suggest a control of their abuse
for farmers in South of Mexico. Total 16.6% of the meat
tissue from nine cities from North of Mexico, were
clenbuterol positives in a low levels. However, any
unacceptable. The both enzyme-linked
immunosorbent assay used for detection of clenbuterol
probed were easy but a confirmatory procedure 15 always
suggested.

residue 1s
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