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ABSTRACT 

Antibiotics residues in chicken meat have a particular public health significance in the field 
of food safety due to its related resistance and emergence of antimicrobial-resistant 
microorganisms. The objectives of this study were firstly, to investigate the incidence of 
oxytetracycline residues in chicken muscles (pectoral and thigh) and its organs (liver and kidney) 
which were collected from Dakahlia poultry farms, Dakahlia governorate, Egypt. Secondly, to 
reduce these residues in chicken meat and its organs. The public health significance of 
oxytetracycline residues was discussed. Thigh muscles had the biggest inhibition zone in the 
examined samples on 1st and 2nd days after intramuscular injection of oxytetracycline in chickens 
followed by pectoral muscles, livers and kidneys. After that, inhibition zone reduced gradually in 
all examined samples on 3rd, 4th, 5th and 6th days till disappeared on 7th day from thigh and 
breast muscles together while on  9th and 10th days, it disappeared from livers and kidneys 
respectively. 

Both deep freezing at (-18:-20oc) for 14 successive days and boiling at 100oc for 60 
minutes of examined samples are an efficient strategy in reducing oxytetracycline residues in 
chicken meat. Thus, strict instructions and precautions during using antibiotics for prophylaxis or 
treatment in poultry farms should be followed to reduce its residues in meat.  

 
      

INTRODUCTION 
 

Chicken meat is a very important source 
for animal derived proteins, essential amino 
acids, vitamins and minerals. Chickens meat is 
one of the most highly perishable food 
products, but the misuse of antibiotics in 
poultry feeds or treatment leads to emergence 
of antibiotics residues (Salehzadeh et al., 
2006). Tetracyclines are among various 
antibiotics widely used in livestock (Nonga et 
al., 2009). 

The presence of antibiotic residues in 
animal meat and organs caused very harmful 

effect to consumers, carcinogenic effect, 
allergic effect and microbial resistance caused 
by antibiotic residues (Kay , 1993). 

Tetracyclines including the 
oxytetracycline are relatively nontoxic to 
human and animals, but the therapeutic 
concentration, they are occasionally associated 
with peripheral blood changes, discoloration of 
bones and teeth and allergic reaction in humans 
(David and Scott, 1994). 
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MATERIALS AND METHODS 

 

Samples collection and preparation: 

A total number of thirty chickens and 
three chickens as a control weighing about 
1500-1750 grams from Dakahlia poultry  
farms,  Egypt feed a balanced ration free from 
antibiotics for two weeks. Each chicken was 
represented by 4 samples (pectoral, thigh 
muscle, liver and kidney), the thirty chickens 
were injected oxytetracycline 20mg/kg body 
weight intramuscularly in the thigh region as a 
single dose for 3 successive days. Each three 
injected chickens (as a single group) from the 
examined chickens were slaughtered on 1st, 2nd, 
3rd, 4th, 5th, 6th, 7th, 8th, 9th and 10th days 
respectively after the last dose of drug 
administration while the control chickens were 
slaughtered and examined directly before drug 
injection. Examined samples were taken from 
pectoral, thigh muscle, liver and kidney and 
these samples were wrapped in polyethylene 
bags and were put in cool boxes. The samples 
were subsequently transported directly under a 
complete aseptic condition to our laboratories. 
The samples were stored at -20oC until time of 
analysis. Cylindrical pieces (9mm diameter and 
2mm thickness) were taken by sterile cork 
borer from such samples. Two pieces of each 
sample were put diagonally on the surface of 
freshly prepared B. subtilis plates (pH 6.0 and 
pH 8.0). 

Plates were incubated at 30oC for 24 hr 
according to (Ezhov, 1968) and the width of  
inhibition zones was measured according to 
(Schoevers et al., 1994). 

Effect of freezing at (-18: -20oC) for 14 
successive days in the deep freezer on the same 
examined samples was studied by the same 
technique.  Also, effect of boiling at 100oC for 
60 min on the same examined samples was 
studied. 

a) Organism used: 

Bacillus subtilis (ATCC-6633) was 
obtained from Department of  Food Hygiene, 
Animal Health Research Institute in Dokki- 
Cairo- Egypt. 

b) Media used: (Oxoid, 1990) 

1- Standard II nutrient agar (Merck. Art. 
Nr. 7883) to 1% KH2PO4 at pH 7.2. 

2- Test agar at pH 6.0 (Merck. Art. Nr. 
10663) and at pH 8.0 (Merck. Art. Nr. 
10664). 

c) Antibiotic medium No.1 ( Pfizer company, 
Cairo, Egypt). 

1-Preparation of test organism according 
to (Heitzman, 1994b). 

2-Preparation of test plates according to 
(Levetzow, 1971). 

3-Test used: General inhibitor test 
according to (Levetzow, 1971). 
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Table (1): Inhibition zone diameters in mm in the examined samples from oxytetracycline 
intramuscular injected chickens (20 mg/kg B.W.) for 3 successive days: (N=30) 

Inhibition zone (mm) post slaughter period/day 

10th 
day 

9th 
day 

8th 
day 

7th 
day 

6th 
day 

5th 
day 

4th 
day 

3rd 
day 

2nd 
day 

1st 
day 

Organ 

0 0 0 0 3 4 4 5 5 6 pectoral muscles 

0 0 0 0 3 4 5 5 6 6 Thigh muscles 

0 0 2 2 3 3 4 4 5 5 Liver 

0 2 2 2 2 4 3 3 5 4 Kidney 
 
Table (2): Effect of deep freezing at (-18: -20oC) for 14 successive days on oxytetracycline HCL 

residues in the different samples of intramuscular injected chickens: (N=30) 

Inhibition zone (mm) post slaughter period/day 

10th 
day 

9th 
day 

8th 
day 

7th 
day 

6th 
day 

5th 
day 

4th 
day 

3rd 
day 

2nd 
day 

1st 
day 

A B A B A B A B A B A B A B A B A B A B 

Organ 

0 0 0 0 0 0 0 0 0 3 1 4 1 4 2 5 3 5 4 6 pectoralmuscles 

0 0 0 0 0 0 0 0 0 3 1 4 2 5 3 5 4 6 4 6 Thigh muscles 

0 0 0 0 0 2 1 2 1 3 1 3 1 4 1 4 3 5 3 5 Liver 

0 0 0 2 1 2 1 2 1 2 1 4 2 3 1 3 3 5 2 4 kidney 

 
Table (3): Effect of boiling at 100oC for 60 min on oxytetracycline HCL residues in the different 

samples of intramuscular injected chickens: (N=30) 

Inhibition zone (mm) post slaughter period/day 

10thday 9th day 8th day 7th day 6th day 5th day 4th day 3rdday 2ndday 1st day 

A B A B A B A B A B A B A B A B A B A B 

 
organ 

0 0 0 0 0 0 0 0 0 3 0 4 0 4 0 5 0 5 0 6 
pectoral 
muscles 

0 0 0 0 0 0 0 0 0 3 0 4 0 5 0 5 0 6 0 6 
Thigh 

muscles 

0 0 0 0 0 2 0 2 0 3 0 3 0 4 0 4 0 5 0 5 Liver 

0 0 0 2 0 2 0 2 0 2 0 4 0 3 0 3 0 5 0 4 Kidney 

B= before        A= after  
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RESULTS AND DISCUSSION 
 

The data presented in table (1) indicated 
that inhibition zone diameters in mm in 
examined samples from oxytetracycline 
intramuscular injected chickens (20 mg/kg 
B.W.) for 3 successive days disappeared after 
the sixth day in both pectoral and thigh 
muscles together, after the eighth day in liver 
and after the ninth day in kidney and these 
disagreed with El-Mossalami et al., (1985) 
who mentioned that in Egypt, OTC withdrawal 
periods were variable, where OTC residues 
were detected 20 hours post-injection in both 
pectoral and thigh poultry muscles and 
completely disappeared from all the examined 
samples after 48 hours from the last injection. 
Also, the present results disagreed with 
Moustafa (1988) who said that OTC residues 
in thigh, pectoral and liver of poultry could not 
be detected after 36 hours, 4 days (Abd El-
Hamid, 2000), 17 days (Hussein, 2001). 

Liver and kidney showed higher 
concentration of tested antibiotic to illustrate 
the role of liver in metabolism and kidney in 
excretion of oxytetracycline and these data 
were in a disagreement with those obtained by 
Al-Mustafa and Al- Ghamdi (2000) who 
screened samples of market-ready chicken 
muscle and liver from 32 local broiler farms 
for antibiotic residues by microbiological 
assay. 

On the other hand, results presented in 
table (1) were in an agreement with those 
obtained by Salehzadeh et al., (2006) who 
detected oxytetracycline residues in all 
samples (270 chicken muscle, liver and kidney 
samples from 90 broiler farms in Tehran 
province of Iran). 

Also, the results presented in table (1) 
were in an agreement with those obtained by 
Hussein (2001) who recorded the recovery 

rate of oxytetracycline residues in broiler 
muscle spiked with different OTC 
concentration which ranged from 75.8 to 
99.35% with a mean value of 86.82%. 

The data presented in table (2) discussed 
the effect of deep freezing at (-18:-20oC) for 
14 successive days on oxytetracycline HCL 
residues in different samples from 
oxytetracycline intramuscular injected 
chickens and indicated that the diameters of 
inhibition zones decreased and these results 
were agreement with those obtained by 
Kindred and Hubbret (1993), they concluded 
that freezing of turkey meat for 4 weeks may 
help in degrading some antibiotics in muscles 
and liver where residues became under the 
detectable level like oxytetracycline but 
gentamicin residues had a little effect. Also, 
these results were in an agreement with those 
obtained by Ibrahim (1997), Mansour (2000), 
Hussein(2001) and Mahmoud and Mohsen 
(2008) they concluded that tetracycline 
residues were more degraded by freezing at -
18oC. 

 The data presented in table (3) indicated 
the effect of boiling at 100oC for 60 min on 
oxytetracycline HCL residues in different 
samples from oxytetracycline intramuscular 
injected chickens and indicated that the 
diameters of inhibition zones disappeared and 
these results were agreement with those 
obtained by Hassanien (1995), Ibrahim 
(1997) and Hussein (2001). The effect of heat 
treatment as boiling, roasting and frying on 
tetracycline residues demonstrated that heat 
treatment decreased the concentration or led to 
a complete inactivation according to the 
degree of temperature and time of exposure  
Moats (1999), Mansour (2000) and Hussein 
(2001). 

The heating or boiling decreases the 
antibacterial residues in chicken meat and 
organs. Moreover, antibiotics can be refractory 
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for heat degradation in animal tissues unless 
high temperature levels are maintained for 
considerable periods (El-Zeini and Atta, 
1995). This proved that the temperature and 
the duration time resulted in disappearance of 
antibiotic residues in all edible tissues except 
some organs. However some antibiotics are 
heat stable such as chloramphenicol (Hamman 
et al., 1978), while others are polymerized at 
higher temperature (200oC) and produce toxic 
or mutagenic products (Booth and McDonald, 
1988). Boiling and roasting at 150oC for 30 
min (Abd El-Hamid, 2000) caused full 
inactivation and complete degradation of OTC 
residues in broiler muscles. 

All OTC residues were completely 
disappeared from all the examined samples 
after one week freezing at -20oC as well as 
after boiling, frying and roasting (Eissa et al., 
1998). 

 

REFERENCES 
 

Abd El-Hamid, N. K. (2000): Studies on 
antibiotic residues in broiler carcasses. 
Ph. D. Thesis, Fac. of Vet. Med., Cairo 
Univ./Benisuef: 89-92. 

Al-Mustafa, Z. H. and Al-Ghamdi, M. S. 
(2000): Use of norfloxacin in poultry 
production in the eastern province of 
Saudi Arabia and its possible impact on 
public health. Int. J. of Environ.Health 
Res., 10, (4): 291-299. 

Booth, N. H. and McDonald, L. E. (1988): 
Veterinary Pharmacology and 
Therapeutics. 6 th Ed., Iowa State 
University Press, Ames, pp. 1198-
1199. 

David, A. and Scott, E. (1994): Distribution 
and fate of growth promoting drugs in 
nutrition at drug interrelations. Israel- 
J. Vet. Med. 44: 139-140. 

Eissa, I. A.; Mona, S. M. A. and Ahmed, E. 
E. K. (1998): Studies on residues and 
effect of antibiotics in treated Catfish 
(Clarias lazera); Experimentally and in 
Ismailia Youth Cultivated Fish Project. 
Suez canal Vet. Med. J., 1 (1): 199-
208. 

El-Mossalami, E.; Abd El-Rahim, L.; 
Darwish, A. and Abd-Allah,W. (1985): 
Antibiotic residues in poultry. Vet. 
Med. J., 34 (1): 29-36. 

El-Zeini, S. E. and Atta, A. H. (1995): Tissue 
residues of enrofloxacin and flumeqine 
in broilers and effect of freezing and 
boiling on residual levels. J. Egypt. 
Vet. Med. Assoc., 55 (5): 1009-1016. 

Ezhov, V. I. (1968): Distribution of 
tetracycline in fowls and ducks after 
parental administration tetyracycline. 
Veterinariya. Moscow 1: 68. 

Hamman, J.; Tolle, A. and Heeschen, W. 
(1978): In: Residues in milk products. 
Document 39, International Dairy 
Federation, Brussel, Belgium, p. 44 

Hassanien, F. S. (1995): Demonstration of 
some antibiotic residues in broiler 
tissues. Zag. Vet. J., Vol. 33, No. 1, pp. 
99-103. 

Heitzman, R. J. (1994b): Veterinary drug 
residues, 2 nd ed. Residues in food 
producing animals and their products: 
Reference, materials and methods. 
Published on Behalf Commission of 
the European Community. 

Hussein, M. K. (2001): Oxytetracycline 
residues in broiler meat. M. V. Sc. 
Thesis, Fac. of Vet. Med. Assiut Uni. 

Ibrahim, M. H. (1997): Antibiotic residues in 
rabbit carcasses with special reference 
to the effect of some processing on its 
stability. Ph. D. V. Sc. Thesis, Fac. 
Vet. Med. Zagazig University. 



 

 

Tamer M.M.Gad. et al… 

Mansoura Vet. Med. J.                                                                      Vol. XVIII, No. 1, 2017 
 

546 

Kay, W. J. (1993): Responsibilities under an 
amended food, drug and cosmetics act 
as companion animal practioneres. J. 
A. V. M. A. 202 (10): 1736-1737. 

Kindred, T. P. and Hubbret, W. T. (1993): 
Prevention of residue storage in meat. 
J. A. V. M. A. 202 (1): 46-49. 

Levetzow, R. (1971): Method Zum nachwels 
von ruckstand antibakteriell wirksamer 
substanzen in Flischem Fleisch. 

Mahmoud, A. A. and Mohsen, A. M. (2008): 
Incidence of some antibiotic residues 
in broiler meat at North Sinai 
Governorate. Zag. Vet. J., 36 (5): 129-
133. 

Mansour, A. H. M. (2000): Studies on 
antibiotic residues in turkey meat and 
offal. Ph. D. Thesis, Department of 
Food Control (Meat Hygiene), aculty 
of Veterinary Medicine, Moshtohor, 
Zagazig University, Benha Branch, 
Egypt. 

Moats, W. A. (1999): The effect of processing 
on veterinary residues in foods. Meat 
Science Research Laboratory, 
Beltsville Agricultural Research 
Center, Agricultural Research Service, 
USDA, Maryland 20705-2350, USA. 
Adv. Exp. Med. Biol. 459: 233-41. 

Moustafa, A. M. A. (1988): Presence of 
antibiotics in poultry meat and its 
relation to public health. M. V. Sc. 
Thesis, Fac. Vet. Med. Zagazig 
University. 

Nonga, H. E.; Mariki, M.; Karimuribo, E. D. 
and Mdegela, R. H. (2009): 
Assessment of antimicrobial usage and 
antimicrobial residues in broiler 
chickens in Morogoro Municipality, 
Tanzania. Pakistan J. of Nutrition, 83: 
203-207. 

Oxoid, Manual (1990): Culture media 
ingredients and other laboratory 
services 6 th ed. Published by Unipath 
Limited, Wade Road. Basingstoke 
Hampshire, R. G. 24 OPW. England. 

Salehzadeh, F.; Madani, R.; Salehzadeh, A.; 
Rokni, N. and Golchinefar,F. (2006): 
Oxytetracycline residue in chicken 
tissue from Tahran slaughterhouses in 
Iran. Pak. J. of Nutrtion, 5 (4): 377-
381. 

Schoevers, E. J.; Terlou, M.; Pijpers, A. and 
Verheijden, J. H. M. (1994): An image 
analysis system: an objective and 
accurate alternative for reading the 
agar diffusion test. J. Vet. Pharmacol. 
Therap. 17, 38-42. 

  



 

 

Tamer M.M.Gad. et al… 

Mansoura Vet. Med. J.                                                                      Vol. XVIII, No. 1, 2017 
 

547 

 
 

 
    

 

 
 مصر، جامعة المنصورة، كلیة الطب البیطري،  المستشفى التعلیمي البیطري*

  مصر، جامعة الزقازیق، كلیة الطب البیطري،  قسم مراقبة الأغذیة**
  

ي لحوم الدواجن بمصر على صحة وسلامة الغذاء حیث إنھѧا تتѧرك أثѧرا علѧى الѧصحة      تؤثر المضادات الحیویة ف  
لذا فإن الھدف مѧن ھѧذه   . العامة للإنسان بما تخلفھ من بقایا تؤدي إلى مقاومة المیكروبات لمثل ھذه المضادات الحیویة     

      ѧزارع الدقھلیѧدواجن بمѧوم الѧل      الدراسة اكتشاف بقایا عقار الأوكسي تیتراسیكلین في لحѧم تقلیѧن ثѧصر ومѧدواجن بمѧة لل
أظھѧرت الفحѧوص المیكروبیولوجیѧة باسѧتخدام میكѧروب الباسѧیلس سѧاتلس علѧى عѧضلتي          . ھذه البقایا أو التخلص منھا 

 دجاجѧة مѧن دواجѧن مѧزارع الدقھلیѧة للѧدواجن أن فتѧرة سѧحب         ٣٠الصدر والفخذ والكبد والكلیة لكل دجاجة من إجمѧالي      
 أیام للكلیة وذلك بعد الحقن العضلي ٩،  أیام للكبد٨،  أیام لعضلتي الصدر والفخذ٦: كالتاليعقار الأوكسي تیتراسیكلین 

وتم التخلص مѧن بقایѧا العقѧار وذلѧك     .  أیام متتالیة قبل عملیة الذبح٣كجم لمدة / مجم٢٠للعقار في عضلة الفخذ بجرعة      
درجة ١٠٠ یوم متتالیة أو بالغلیان عند ١٤  لمدة  درجة مئویة٢٠-: ١٨-بالمعالجة الحراریة إما بالتجمید العمیق عند      

لذا یتحتم على جمیع الجھات الرقابیة التأكید على انتھاء فترة سحب الدواء قبل الѧذبح وإذا مѧاتم     .  دقیقة ٦٠مئویة لمدة   
الصحیة لبقایѧا  ھذا وقد تم مناقشة الأھمیة . ذبح الطائر قبلھا فإنھ یتحتم على المستھلك بالمعالجة الحراریة سالفة الذكر        

 ذلك العقار
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