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Summary: It was aimed to investigate qualitatively the detection of beta-lactam residues in milk
samples consumed in Sanliurfa region. The samples were collected in winter and summer seasons. In the
experiments, Bacillus stearothermophilus was used as the sensitive microorganism. 96 of 300 milk samples
were positive for inhibitory substances. Of positive results, 64 samples contained beta-lactam antibiotics and
32 samples were related to other residues that have antimicrobial activity. This study showed that ratio of the
milk samples contained beta-lactam and other antimicrobial residue was high.
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Sanhurfa’da Ambalajsiz Olarak Tiiketime Sunulan Siitlerde Beta-Lactam Kahntilarinin Arastirilmasi

Ozet: Bu calismada Sanlrfa bolgesinde tiiketilen siit rneklerinde beta-laktam kalintilarinin kalitatif
olarak belirlenmesi amacglandi. Siit 6rnekleri yaz ve kis aylarinda toplandi. Arastirmada antibiyotiklere
duyarli mikroorganizma olan Bacillus stearothermophilus kullanildi. 300 siit 6rneginin 96°s1 inhibitér madde
bakimindan pozitif olarak belirlendi. Pozitif numunelerden 64’iiniin beta-laktam antibiyotik kalintisi, 32’sinin
antimikrobiyel aktiviteye sahip diger kalintilart igerdigi belirlendi. Arastirma, Sanlurfa yoresinde tiiketime

sunulan siitlerin 6nemli bir kisminin antibiyotik kalintist icerdigini gdstermistir.

Anahtar Kelimeler: siit, beta-lactam, antimikrobiyal kalintt

INTRODUCTION

Antibiotics are widely used in dairy cattle
for the treatment of diseases, especially in
mastitis treatment (Jones and Seymour, 1988;
Ramirez et al., 2003). Off all the antibiotics, the
beta-lactams  (B-lactams), which include
penicillin G (benzylpenicillin) are the most
commonly wused in veterinary medicine
(Schenck and Callery, 1998; Gaudin et al.,
2001).

Because of the fact that antibiotic can pass
into milk, it can cause health problems resulted
by allergic reaction (Seymour et al., 1988;
Yamani et al., 1999; Gaudin et al., 2001). Any
exposure of intestinal microflora of humans to
antibiotics may lead to an increase in the
numbers of antibiotic resistant species
(McGrane et al., 1996; Cinquina et al., 2003). In
addition, antibiotic residues cause economical
losts in milk industry due to some technological
problems. They may cause interference with
lactic acid fermentation in the manufacture of
dairy products dependent on this process
(Molina et al., 2003). These residues can also
influence the results of quality control tests
applied to milk, such as reduction test and total
bacteria count. This may lead to false
interpretation of the results (Srikandakumar et
al., 2004).

There are only a few studies (Temiz and
Oner, 1988; Onal et al., 1993; Dokuzlu and
Tayar, 2001; Ko¢ and Akyiiz, 2001) about
antibiotic of milk consumed in the other regions
of Turkey. In order to estimate antimicrobial

residue of milk consumed in Sanliurfa, the
samples were obtained from retail markets in
winter and summer seasons.

MATERIALS and METHODS

A total of 300 raw milk samples were
randomly collected from Sanliurfa, Turkey,
during summer and winter seasons and 150
samples were collected for each season. The
samples were taken in 500 ml quantities and
transported to the laboratory within an insulated
container at about 4 °C for analysis.

Microorganism and maintenance of culture

The culture of Bacillus stearothermophilus
var. calidolactis C 953 was supplied by Etlik
Central Veterinary Control and Research
Institute in Ankara, Turkey and used as test
bacteria. Individual stock culture was
maintained at 4 °C on triptone soya agar (TSA-
Oxoid CMI131) slants through bimonthly
transfers.

Reagents

Penicillin G stock  solution and
Penicillinase disc used as confirmation were
obtained from Sigma-Aldrich (Istanbul, Turkey)
and BBL (BBL/Becton Dickinson and
Company, USA), respectively.

Disc Diffusion Assay (Bacillus
stearothermophilus qualitative disc method II)

B. stearothermophilus was grown in
triptone soya broth (TSB- Oxoid CM129) at
64°C for 72 h. After incubation, the bacteria
suspension was centrifuged for 15 min at 5000


mailto:mardic@harran.edu.tr

Atatiirk Universitesi Vet. Bil. Derg. 2006, 1 (3-4) 74-77

rpm and supernatant was decanted. Then, it was
resuspended and recentrifuged. The same
procedure was repeated at three times. One ml
of this inoculum was added to each flask
containing 100 ml aliquots of the seed agar
(Oxo0id CM327) and poured into plates. Steril
filter papers (diameter 12.7 mm) were
impregnated with milk samples, which were
previously pasteurized at 65 °C for 30 min. The
disc impregnated with milk, penicillin (positive
control) and penicillinase discs were placed on
the culture medium. The plates were kept at
room temperature for 30 min and incubated at
64 °C until well-defined zones of inhibition.
Presence of inhibitory substance was evaluated
by measuring the diameter of inhibition zone.
Clear zones of >14 mm were evaluated as
positive of inhibitory substances and <14 mm
were read as negative. Then, positive samples
were interpreted using penicillin G and
penicillinase discs according to standard method
by AOAC (2000).

RESULTS and DISCUSSION

In the present study, it was aimed to
investigate qualitatively the detection of B-
lactam residues in milk samples consumed in
Sanliurfa. The initial screening of 300 milk
samples by the Disc assay test showed that 96 of
all the samples had inhibitory substances. Most
(64 samples) of the positive results were found
as B-lactams using the penicillinase and the
penicillin G and 32 postive results were
evaluated as other residues that have
antimicrobial activity (Table 1). None of 204
(%68) samples were detected any antimicrobial
residues.

In addition, milk samples collected during
winter season were higher from (-lactam
antibiotic residues than the samples collected

during summer season. Some researchers stated
that antibiotic use in dairy cattle is still the most
frequent reason for mastitis treatment (Meek et
al., 1986; Gardner et al., 1990; Guterbock,
1995). The marked seasonal differences could
be related with higher incidence of mastitis
during winter months of the year. This was
supported by Reneau (1993) who found that
82% of antibiotic residues were related to the
treatment of mastitis.

There are conflicting between Turkish Food
Codex and Turkish Foodstuffs Rules and
Regulation. According to Foodstuffs Rules and
Regulation, antibiotics should not be detected
from the qualified milk (Olcay and Eldem,
1990). On the other hand the maximum residual
limits (MRLs) of B-lactam antibiotics in milk
are set by the Turkish Food Codex (Resmi
Gazete, 2002).

Based on the Turkish Foodstuffs Rules and
Regulation, our findings and other independent
studies indicated that high ratio of the milk
consumed in different regions in Turkey had an
unacceptable level of antibiotic residues (Temiz
and Oner, 1988; Onal et al., 1993; Dokuzlu and
Tayar, 2001; Kog¢ and Akyiiz, 2001).

The literature reviews showed that there
was a distinct difference in the incidence of
antibiotic residues in milk between low-income
and high-income countries (Table 2). It is said
that antibiotic residues of milk may be
influenced by several factors such as the type of
analytical method and milk sample, but the
difference in incidence of antibiotic residues in
milk between low (including Turkey) and high-
income countries is evident. And also the
presence of a control system with reported low
prevalence rates of antibiotic residues is likely
to be the main contributing factor.

Table 1. B-lactam and other residues in milk samples

No. of samples No. of samples positive

Sesion examined B-lactam Other Residucs No. of total positive
Winter 150 43 19 62
Summer 150 21 13 34

Total 300 64 (21.3%) 32 (10.7%) 96 (32%)

Table 2. A comparison of reported antibiotic residue prevalence in milk according to Control program in
local dairies

Country Year Incidence Control References
Borges et al., 2000; Folly and
Brazil 2000 & 2001 4.3-50% None Machado, 2001; Nascimento et al.,
2001
Kenya 1999 & 2000 16% None Kang’ethe et al, 2005
India 1995 9% None Sudershan and Bhat, 1995
Poland 1995 13-22% None Rybinska et al., 1995
Sweden 1998 & 2003 0.26-0.08% Present Sternesjo and Johnsson, 1998; 2003
Europ ean 1990 1.2-1.5% Present Suhren et al., 1990
countries
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CONCLUSION

As a result, a lot of the milk samples in
Sanliurfa region were found to have P-lactam
antibiotic residues. This high incidence may be
due to unconscious use of antibiotic for animal
diseases and to be put on the market of milk
containing antibiotic residues in Sanliurfa.
These residues may cause allergic reactions in
some consumers, and very likely will contribute
to development of strains of bacteria that are
resistant to antibiotics, thus reducing the
effectiveness of antibiotic medicinals against
human diseases. It is imperative that stricter
quality control measures should be put into
practice in Sanliurfa to assure that consumers
are provided with healthy milk and milk
products.
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