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Quinolone antibiotic residues in raw milk and chicken liver in Konya 
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Özet

Nizamlıoğlu F, Aydın H. Konya’daki çiğ süt ve tavuk kara-
ciğerinde kinolon antibiyotik kalıntıları. Eurasian J Vet Sci, 
2012, 28, 3, 154-158

Amaç: Bu çalışmanın amacı, Konya’daki çiğ süt ve tavuk 
karaciğeri örneklerinde kinolon antibiyotik kalıntılarının 
(ciprofloxacin, enrofloxacin, marbofloxacin, danofloxacin, 
difloxacin, flumequin, sarafloxacin and oxolinic acid)   varlı-
ğını değerlendirmektir.

Gereç ve Yöntem: Elli adet çiğ süt ve 50 adet tavuk karaci-
ğeri olmak üzere toplam 100 adet örnek çalışıldı. Örnekler 
enzyme-linked immunosorbent assay (ELISA) tekniği kulla-
nılarak analiz edildi.

Bulgular: Kinolon kalıntıları için analiz edilen 50 adet ta-
vuk karaciğeri örneğinin 17 (%34)’si pozitif bulundu ve 
bunlardan birinin değeri (147.88 μg/kg) maksimum rezidü 
limitlerinin (MRL) üzerindeydi. Ortalama kontaminasyon 
düzeyi 47.5 μg/kg idi. Süt örneklerinin hiçbirinde tespit 
edilebilir düzeyde kinolon kalıntısına rastlanmadı.  

Öneri: Analiz edilen örneklerin biri dışında tümü Avrupa 
Birliği ve Türkiye tarafından kabul edilen MRL’nin altında 
kinolon kalıntılarının varlığını gösterdi. Böylece süt ve ta-
vuk karaciğeri örneklerinin analizinden elde edilen sonuç-
lar, gıda güvenliği açısından olumlu bir işaret olarak kabul 
edildi. Ayrıca bu analizler Türkiye Cumhuriyeti Ulusal Ka-
lıntı İzleme Planına göre rutin olarak yapılmaktadır. Ülkede 
gıda güvenliğini sağlamak için süt, et ve yumurta gibi yeni-
lebilir hayvansal ürünlerde rutin kalıntı gözetim ve izleme 
programlarına devam edilmelidir.

Abstract

Nizamlioglu F, Aydin H.  Quinolone antibiotic residues in 
raw milk and chicken liver in Konya. Eurasian J Vet Sci, 
2012, 28, 3, 154-158

Aim: The objective of this study was to evaluate the pres-
ence of quinolone antibiotic residues (ciprofloxacin, enro-
floxacin, marbofloxacin, danofloxacin, difloxacin, flumequin, 
sarafloxacin and oxolinic acid) in raw milk and chicken liver 
samples in Konya. 

Materials and Methods: A total of 100 samples, including 
50 raw milk and 50 chicken liver samples, were examined 
for quinolone antibiotics. The samples were analyzed by 
an enzyme-linked immunosorbent assay (ELISA) screening 
method.

Results: Of the 50 chicken liver samples analyzed for resi-
dues of quinolone, 17 (34%) were positive and in one of 
them the value (147.88 μg/kg) was above the maximum 
residue limits (MRLs). The mean contamination level was 
47.5 μg/kg. None of the milk samples were found to be posi-
tive for quinolone residues.

Conclusion: All of the analyzed samples except one showed 
the presence of quinolone residues below the MRLs estab-
lished by European Union (EU) and Turkish Legislation. So 
that obtained results from analysis of milk and chicken liver 
samples were considered to be a positive sign in terms of 
food safety. Also these analyses are performed as routine ac-
cording to the National Residue Monitoring Plan of the Re-
public of Turkey. Therefore, routine drug residues surveil-
lance and monitoring programs in edible animal products 
like milk, meat and eggs should be continued to ensure food 
safety in the country.
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 Introduction

Quinolones (fluoroquinolones, FQs) are synthetic an-
timicrobials that inhibit the activity of bacterial DNA 
gyrase enzymes (Rodriguez et al 2008, Junza et al 
2010, Jinqing et al 2011b). Several concerns regard-
ing to the presence FQs have been approved for vet-
erinary special use for the treatment of diseases, such 
as dermatological and respiratory diseases, urinary 
tract infections and gastroenteritis in food-producing 
animals (Sheng et al 2011). 

Enrofloxacin (ENRO) is a FQ that was developed exclu-
sively for veterinary use. After administration, ENRO 
is partly de-ethylated to ciprofloxacin (CIPRO) in vivo. 
This pharmacologically active metabolite which has 
been restricted to use in human medicine is excreted 
with milk after ENRO treatment (Suhren and Hammer 
1998, San Martin et al 2009, Pena et al 2010).

Several concerns regarding to the presence of drug 
residues in foods are technological problems in fer-
mented products, toxicity and potential allergic reac-
tions in sensitized individuals (Brady and Katz 1988, 
Currie et al 1998, Van Coillie et al 2004). The most 
prominent human health risk associated with inten-
sive animal farming and antibiotic use is antimicro-
bial resistance (Pena et al 2010). For these reasons, 
The EU has defined the MRLs for several of these com-
pounds in the different food matrices of animal origin 
(EC 1990).

According to Commission Regulation (EU) 37/2010 
(EC 2010), quinolones range between 100-1900 μg/
kg in chicken liver, and 30-100 μg/kg in milk. Turkish 
Food Codex Regulation has also established the same 
levels of EU (Türk Gıda Kodeksi 2007).

Classical analytical methods, including high perfor-
mance liquid chromatography (HPLC) (Roybal et al 
1997, Zhao et al 2007), liquid chromatography-mass 
spectrometry (LC-MS) (Delepine et al 1998, Van Hoof 
et al 2005) and LC-MS/MS (Pikkemaat et al 2007, 
Hermo et al 2008), have been described for the detec-
tion of FQs in tissues and milk. Since these methods 
are labour intensive and require specific equipment, 
they cannot be used for the routine screening of large 
numbers of sample specimens (Wang et al 2007, Kato 
et al 2008). ELISA is very common as a biochemical 
and clinical analytical method, and available for the 
detection of veterinary medicine and pesticide resi-
dues in foods due to its high sensitivity, simplicity and 
ability to screen large number of small-volume sam-
ples (Nunes et al 1998, Watanabe et al 2001, Zhang et 
al 2007, Wang et al 2009, Jinqing et al 2011a).

The purpose of the present study is to determine the 
levels of quinolone in raw milk and chicken liver sam-
ples by ELISA and to compare the obtained results 
with antibiotic tolerance limits accepted by the Euro-
pean Commission.

 Materials and Methods 

  Samples

A total of fifty samples of raw milk were taken at milk-
processing companies and from the collection tanks 
of milk routes in Konya. Samples were stored at 4-8 
0C until analysis and then were examined within two 
days of the collection. For further investigations, milk 
samples were stored at -20 0C for 3 weeks. A total of 
fifty samples of chicken liver were purchased from 
large supermarkets and butcher shops and kept at -20 
0C for further analysis.

  Chemicals and equipment

A commercial ELISA kit (R-Biopharm, Darmstadt, 
Germany) was utilized. The kit contained the fol-
lowing quinolone standard solutions (1.3 mL each): 
0, 0.5, 1.5, 3, 6 and 18 ppb ciprofloxacin in methano-
lic solution. The kit also contained the following re-
agents: antibody-coated microtiter strips, conjugate 
(peroxidase conjugated ciprofloxacin), anti-quinolone 
antibody, substrate/chromogen solution (Tetrameth-
ylbenzidine), stop solution (1N H2SO4) and washing 
buffer (PBS+Tween 20, pH: 7.4). Trichloroacetic acid 
(>99%) was provided by Merck (Darmstadt, Germa-
ny). 

  Sample preparation

The milk sample preparation procedure was per-
formed as reported by Sheng et al (2011). Fifty mil-
liliter of milk was centrifuged at 4000 rpm for 10-15 
min at 4 0C, and then fat was removed. A total of 1 ml 
of the rest milk was transferred into a centrifuge tube 
and 2 mL of 7.5% (w/v) trichloroacetic acid aquatic 
solution was then added. The sample was thoroughly 
vortexed for 1 min and centrifuged at 5000 rpm for 
20 min to deproteinate. The supernatant was then di-
luted with washing buffer (1/2) and 50 μL portions 
were used for the test. The chicken liver samples were 
thawed at 4 0C overnight and homogenized using Ul-
tra Turrax T25. Homogenized chicken liver were 
weighed (2.0 g) into 50 mL tubes, and 8 mL of 70% 
methanol solution was added, and the mixture was 
agitated on a shaker for 5 min. The samples were cen-
trifuged at 4000 rpm for 10 min at 18-20 0C and the 
supernatants (1 mL) were added to an equal volume 
of dilution buffer and vortexed for 1 min and 50 μL 
portions were used for the test.

  ELISA test procedure

The assay was performed as described in the package 
inserts provided by the manufacturers. As provided 
by the supplier, the ELISA kit showed cross-reactivity 
with ciprofloxacin (100%),  norfloxacin, enrofloxacin, 
marbofloxacin, danofloxacin, difloxacin, flumequin, 
ofloxacin (>100%), sarafloxacin (43%) and oxolinic 
acid (24%). Absorbance was measured at 450 nm 
with a spectrophotometer for ELISA plates (ELX50, 
Bio-Tek Instruments, USA).
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 Results

The mean values of the absorbances for the stan-
dards and the samples were evaluated according to 
the Rida Soft Win program (Ridavin.exe) prepared by 
R-Biopharm AG. According to the RIDASCREEN kit ap-
plication data (Art. No. R3113), the detection limit of 
the kit for milk and liver were 10 μg/kg and the recov-
ery rates in milk and liver samples were between 95-
122% and 80-110% respectively. Fifty samples of raw 
milk and 50 of chicken liver were analysed. The qui-
nolone residues were determined in 17 (34%) of the 
50 chicken liver samples, with a range of 18.5-147.88 
μg/kg. The mean contamination level was 47.5 μg/kg 
and only one sample was identified to contain quino-
lone residues above the MRLs. None of the milk sam-
ples were found to be positive for quinolone residues. 
As a result, all of the analyzed samples except one 
showed the presence of quinolone residues below the 
MRLs established by EU and Turkish Legislation.

 Discussion

Residues of antimicrobial agents have a potential haz-
ard for the consumer and may cause allergic reactions, 
interference in the intestinal flora and to transfer of 
antibiotic resistance to human and animal bacterial 
pathogens, thereby rendering antibiotic treatment 
ineffective. For this reason, control of antibiotic resi-
dues is necessary to ensure food safety and to prevent 
exposure of the consumers to drug residues. Pena et 
al (2010) reported that comparison with FQ occur-
rence data at European and international levels is dif-
ficult because few studies are available in the scien-
tific literature.

In a recent study (Temamoğulları and Kaya 2010), 
for the detection of  ampicillin, amoxycillin, cloxacil-
lin, danofloxacin, enrofloxacin, erythromycin and flo-
rfenicol residues,  240 milk samples collected from 
Ankara and only one pasteurized milk sample was 
found positive for ampicillin, and the other 239 sam-
ples were negative for antibiotic residues. As a result 
of the study performed by Zafra-Gomez et al (2008), 
for the determination of quinolones in bovine milk; 
30 samples of whole milk, 30 of skimmed milk and 30 
of powder milk were analysed and none of them gave 
a positive result.

A study undertaken by Chung et al (2009) in Korea, 
in 269 milk samples, using microbial screening as-
says and HPLC method with the goal of determining 
sulfonamide and quinolone antibiotic residues and 
among three samples which contained quinolone 
antibiotics in the microbial screening assay, only one 
sample was identified to contain ciprofloxacin (16.7 
μg/ kg) by HPLC. Another study conducted by Bilan-
dzic et al (2011) in Croatia, a total of 1259 raw milk 
samples were examined over a three-year period for 
various antibiotics. The contamination levels were in 
general lower than the maximum levels proposed by 
the European Legislation. Junza et al (2010) devel

oped a LC-MS/MS method for the determination of 
β-lactams and quinolones in tissues and milk samples. 
Forty-nine positive raw milk samples from animals 
medicated with different antibiotics were examined 
and only two samples were positive for ENRO. 

The presence of quinolone antibiotics in this study 
were similar to that found by Temamoğulları and 
Kaya (2010) and Zafra Gomez et al (2008): No milk 
sample contained quinolone residues. 

In Portugal, Pena et al (2010) reported that only one 
sample of 61 chicken muscle samples was contami-
nated with ENRO at levels higher than the MRLs. The 
study conducted by Liu et al (2009), danofloxacin was 
found at various concentrations in 5 of the 25 chicken 
liver samples. In a study performed by Salehzadeh 
et al (2007) in Iran, 8 (8.88%), 12 (13.33%), and 22 
(24.44%) samples of muscle, liver, and kidney, respec-
tively, contained residues of ENRO above the MRLs. 
In the study from Saudi Arabia (Al-Mustafa and Al-
Ghamdi 2000), norfloxacin was detected in 35% and 
56.7% of chicken muscles and livers, respectively. The 
mean concentration range was 80-1000 μg/kg and 
110-1030 μg/kg for chicken muscle and liver, respec-
tively. In this study, seventeen chicken liver samples 
were positive for residues of quinolone (ciprofloxacin, 
enrofloxacin, marbofloxacin, danofloxacin, difloxacin, 
flumequin, sarafloxacin and oxolinic acid), and in one 
of them the value (147.88 μg/kg) was above the MRLs. 
The prevalence of residues of quinolone was 34% and 
the mean contamination level was 47.5 μg/kg.

In Turkey, the contamination rates determined in tis-
sue and milk samples of residue detection studies car-
ried in recent years are much lower than those of the 
previous years. This was explained by an increased 
public awareness about food safety and healthy nutri-
tion and efforts of producers to market high quality 
products after the media began emphasizing the issue 
(Ergin Kaya and Filazi 2010). The results of our study 
support this view.

In this study, the ELISA method was used. ELISA is 
fast and cheap, so it is suitable for the rapid generic 
screening of quinolones when large numbers of sam-
ples have to be analyzed to monitor legislative com-
pliance. Jinqing et al (2011a) proved that the coupling 
of ELISA as screening method and LC-MS/MS as con-
firmatory method was an advantage for detecting FQ 
residues. Hernandez-Arteseros et al (2002) reported 
that ELISA and optical immunosensors methods have 
shown great potential as a screening tool, although 
most only allow semiquantitative analysis of the sum 
of ENRO and CIPRO. 

 Conclusions

In this study, fifty samples of raw milk and 50 of chick-
en liver were analysed using ELISA method for the 
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presence of quinolone antibiotics. All of the analyzed 
samples except one showed the presence of quino-
lone residues below the MRLs established by EU and 
Turkish Legislation.  However, positive screening re-
sults should also be confirmed using HPLC, LC-MS or 
LC-MS/MS. Analysis of milk and chicken liver samples 
showed satisfactory results for public health.  Also 
these analyses are performed as routine according to 
the National Residue Monitoring Plan of the Repub-
lic of Turkey. Therefore, routine drug residues sur-
veillance and monitoring programs in edible animal 
products like milk, meat and eggs should be contin-
ued to ensure food safety in the country. Nevertheless, 
veterinarians must be well aware of the importance of 
drug residues in food animals and their possible risk 
to the general public and they should educate to live-
stock producers on good agricultural practices and 
responsible use of antibiotics in food animals. 
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