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Abstract: Anabolic agents are used to increase live body weight in food ammals. Zeranol is such an agent
applied to cattle as subcutaneous umplants in some countries. There 1s the potential risks that zeranol could

affect hormonal and mimeral metabolisms and have carcinogenic and teratogenic effects. Due to potential risks
on animal and public health, use of zeranol as an anabolic agent was banned in Europian Union and in Turkey.
In this study, it was aimed to investigate the presence of zeranol in ground beef samples marketed in Kars city
which 1s one of the important ports in food ammal production n Turkey. Seventy ground beef samples were
collected from the retail shops to monitor occurrence of zeranol. The quantitative analysis of zeranol in beef
samples were carried out by Competitive Enzyme Immune Assay (ELISA) test procedure as described by
R-Biofarm GmBH, Germany ((Ridascreen® Zeranol, Tissue Samples, muscle, liver, kidney etc. Art. No: R3301).
Of the 70 ground beef samples analyzed, 66 samples (94.28%) had level of zeranol under the detection limit
(62 ppt), while 4 samples out of 70 (5.72%) contained zeranol ranging from 100-110 ppt.
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INTRODUCTION

Increased productivity has been the main objective in
agriculture and ammal husbandry to feed the growimng
world population. Application of anabolic agents in
animals 15 one method to increase beef production.
Among the anabolic agents, zeranol has found an
application in some countries (Demet et al., 1992). Zeranol
is a semi-synthetic estrogenic agent derived by chemical
modification of zearelenone, a mycotoxin produced
by Fusarium sp. (Fusarium roseum, F. tricinctum)
(Sanl et al., 1995). The compound binds with cytoplasmic
estrogenic reseptors in the target cells leading to
mcreased DNA polymerase I and 1I synthesis with
ensuing increased protein synthesis. The anabolic effects
of zeranol are reported to be observed on the growth
(Rhind et al., 1984, Sawyer et al., 1987), fat deposition
(Prichard er al., 1989), mineral (Chanetsa et al., 2000)
and endocrine metabolisms (Staigmiller et al, 1985;
Gulyuz et al., 1996).

In addition to the beneficial effects on these systems,
there are also some serious side effects that are of
importance for animal and public health. Most anabolic
agents used in food ammals are hormones in nature, or at

least they show hormone-like effects. Therefore, it 1s not
surprising that these agents could also affect human
health following consumption of contaminated beef. It is
reported that zeranol interferes with hormonal and mineral
metabolisms as well as shows carcinogenic and
teratogenic effects (Chanetsa et ol., 2000, Sundlof and
Strickland, 1985; Lindsay, 1985; WHO, 1988, Anon
Ymous, 1989; Moran et af., 1990). Following the mtake of
zeranol, children show early sexual maturation and
abnormal fat distribution similar to adults. In adult males,
zeranol causes alterations including feminine characters
(such as female-like fat distribution and voice), atrophy in
testes and prostate, decreased spermatogenesis and
testosterone production. The use of zeranol for anabolic
effect m food ammals was benned in the Turkey
(TFC, 2003) and EU. In addition, monitoring zeranol in
ammals n member States of EU has been required by law
for possible abuse of this banned substance.

In this study, it 18 aimed to investigate and monitor
presence of zeranol in beef samples marketed in retail
shops of Kars province which 1s the leading city in
Turkey for cattle population. The study will also provide
information about the potential risks posed by zeranol in
beef samples.
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MATERIALS AND METHODS

Seventy beef samples obtained from the retail stores
of Kars city were analyzed for the presence of zeranol.
Ground beef samples each weighing approximately 200 g.
were stored at-18°C until further analysis following the
collection of each sample. The quantitative analysis of
zeranol mn ground beef samples were carried out by
competitive enzyme immunoassay (ELISA) test procedure
according to the method described by Biopharm (2008)

(Ridascreen® Zeranol, Art. No: R3301, GmBH, Germany).

Preparation of Samples: Fat residues from the samples
were removed and 1 g of ground sample is homogenized
with 2 mL of distilled water. Ten mililiter of diethyl ether
were added to the samples. The samples were centrifuged
at 3000g at 15°C for 10 min and then frozen at-25°C for
60 min. The ether layer was decanted to a centrifuge tube.
The aqueous phase was thawed and 5 mL of diethyl ether
was added to the aqueous phase. The ether extract was
pooled and evaporated to dryness. The dried residue was
dissolvedin 1 mL of chloroform. Tenmililiter of 1 M NaOH
was added and shaken for 30 sec. The mixture was then
centrifuged again at 2000 g at 15°C for 10 min. The extract
was pipetted into a vial containing 250 ul. of 90% acetic
acid. Another 5 ml, of diethyl ether was added and shaken
agamn. The mixture was then centrifuged again at 2000 g at
15°C for 10 min. The samples were frozen agam and ether
phase was decanted into a vial. The supernatant was
evaporated to dryness then dissolved in 0.5 mL of sample
dilution buffer and used for the assay.

Test procedure: A sufficient number of microtiter wells
were inserted into the microwell holder for all standards
and samples. Fifty microliter of each standard and
prepared sample was added to separate wells and 50 uL of
diluted enzyme conjugate was added. Fifty microLiter of
the diluted anti-zeranol antibody solution was added and
incubated at room temperature for 2 h. The liquid was
removed from the wells by tapping the microwell holders
against absorbent paper. All wells were filled with 250 pl.
of distilled water and the liquod part was poured out
again. Fifty microliter of substrate and 50 ul. of
chromogen were added to each well and incubated at
room temperature in the dark for 30 min. A
hundred microiter of the stop solution was added and
shaken gently. The samples were measured at 450 nm
against blank m ELISA reader (Spectra Max 384 Plus).

Evaluation: The samples were evaluated according to the
Rida® Soft Win computer program developed by
R-Biopharm.
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RESULTS AND DISCUSSION

Of the 70 beef samples analyzed, the level of zeranol
in 66 beef samples (94.28%) was under the detection limit
(62 ppt), whilst zeranol was detected in 4 (5.72%) samples
in concentrations ranged from 100-110 ppt. The data
obtained from the study were presented in Table 1.

Although, use of anabolic agent 1s bammed for food
animals in many countries including Turkey, previous
studies indicate that use of zeranol as an anabolic agent
in food animals 1s still an important 1ssue m Turkey.
Presence of zeranol in beef samples was reported in
several studies. Liman et al. (2005) reported that 5 samples
out of 84 beef kidneys contained zeranol ranging from
300-500 ppt. Nazli et al. (2005) studied the presence of
zeranol in visceral organs from 30 beef samples (10 liver,
10 kidney 10 spleen). Zeranol was detected at
concentrations of 0.01-1.00 ppb in 56.7%, 1.01-2.00 ppbin
16.7%, 2.01-4.00 ppb in 6.6% and 4.01-8.00 ppb in 20% of
the total analyzed samples. Demet et af. (1992) reported
that 28 samples out of 63 from different type of beef
tissues were found to contain zeranol. Similarly, Akilli
(1995) reported that while no zeranol was detected in
Turkish sausage and pastrami samples in a total of 200
samples, 5 samples (1.66%) out of 300 samples from the
unprocessed meat contained zeranol. In another study,
Alkilli (1996) also reported that 7 beef samples out of 1317
contained zeranol. In comparison to the previously
reported studies, rate of zeranol contamination in beef
samples reported here is similar to that of Liman ez al.
(2005), lower than those of WNazli et al. (2005) and
Demet et al (1992) but higher than those of
Akilli (1995, 1996).

The great portion of zeranol (about 80%) is eliminated
by 65 days in cattle following subcutaneous implantation
(Kaya ef al., 2007). As growth promotant, zeranol is
applied to cattle at 36 mg via subcutaneous ear wnplant.
Withdrawal times for zeranol from the tissues of cattle
were reported to be 65 days. Consumption of the meats
from the treated animals before the withdrawal times
entails a special risk to consumers (Demet et af., 1992).

Therefore, WHO/FAO (1988) and Cordle (1988)
recommended that cattle should be slaughtered following
65 days of zeranol treatment. One important result from
the current study 1s that beef samples contaimng zeranol
are presented to the marleets before the withdrawal times.
In addition, the results from the present study also

Table 1: Occurrence of Zeranol in ground beef samples marketed in Kars,

Turkey
Under detection 66 94.28
Limit (<62 ppt)
100-110 ppt 4 5.72
Total no. of samples 70 100
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indicate that meat market in Kars city is supplied with beef
contaimng zeranol although the use of this substance in
food animals is banned. The possible sources of zeranol
i this region could be due to 2 different ways. First, it
appears that some cattle growers in Turkey use anabolic
agents for growth promotion. Secondly, there 1 a
possibility that meats of cattle imported or smuggled from
neighboring countries enter illegally to retail markets.

CONCLUSION

Simce, the use of zeranol in food amimals 1s barmed 1n
Turkey, it is important to take more efficient legal and
preventive measures. In addition, considering the
possible adverse effects of anabolic agents, use of zeranol
could pose a special risk to public health.
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