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Abstract- Antibiotics are widely used as therapeutic, 
prophylactic and growth promoting agents. The indiscriminate 
uses of antibiotics will results in accumulation of these 
antibiotics/their metabolites in various tissues like muscle, 
liver and kidney. Consumption of meat of treated birds during 
withdrawal period would result in health hazards like 
antibiotic resistance in the consumers. The present study was 
to comparethe amount of OTC residue in meat of poultry 
treated with therapeutic dose of the antibiotic orally and 
intramuscularly by ultra high performance/pressure liquid 
chromatography. The assay was performed on eighteen 
numbers of broiler chicks which were maintained on a 
standard diet for one month. After attaining one month old, 
the chicks were randomly divided into three groups; one 
control (C) group and two treatment groups (T1 andT2) each 
consists of six birds. Long acting OTC was injected @10mg/kg 
bodyweight intramuscularly (three times at three day interval) 
for the treatment group I (6 birds),given OTC orally for a 
period of 15 days @ 500mg/2.5kg to the treatment group II (6 
birds)and rest of the birds were kept as control (6 birds). 
Muscle samples were collected on the first day after the last 
treatment. Samples were processed and Ultra High 
Performance Liquid Chromatography (UHPLC) was 
performed with mobile phase consisting of 0.03M oxalic acid, 
methanol, acetonitrile (60:20:20, v/v/v) by isocratic elution, 
with a flow-rate of 1.0 ml/min, and UV detection at 360 nm. A 
noticeable amount of OTC residue was detected in the muscle 
samples of T1compared to T2. LOD, LOQ & Linearity of the 
method was found to be 0.0181 ppm, 0.0549 ppm & 0.999 
respectively.  
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I. INTRODUCTION 
 
 Antibiotics are therapeutic agentsused in the 
treatment and prevention of bacterial infections. They act 

either by blocking vital processes in bacteria, killing the 
bacteria, or halting their multiplication. The uncontrolled use 
of these drugs for treatment or  prophylaxis (to prevent the 
infection) and as growth enhancers,will result in accumulation 
of these antibiotics or their metabolites in various tissues like 
muscle, liver and kidney.Poultry industry is a rapidly growing 
sector of animal husbandry. For economic farming, the 
stakeholders of poultry industry often use different types of 
antibiotics as therapeutic, prophylactic and growth promoting 
agents.Oxytetracycline (OTC) is the most widely used 
antibiotic in veterinary medicine under tetracycline group. 
Unless proper withdrawal period is given, the meat having 
antibiotic residue enters in the food chain leading to various 
health hazards like allergic reactions, different kinds of 
toxicity and antibiotic resistance in the consumers.Considering 
the public health and food safety aspects, it is necessary to 
identify and quantify the antibiotic residues in different animal 
derived food products and to make public awareness about the 
harmful effects of these residues. 

 
As  per the recommendation of joint Food and 

Agriculture Organization(FAO) / World Health 
Organization(WHO) Expert Committee on Food Additives 
(2002) the acceptable maximum residue limit (MRL)for OTC 
in cattle, pig, sheep and poultry is 0.2 ppm, 0.6 ppm and 1.2 
ppm in muscle, liver and kidneys respectively. The  European 
Union (EU) recommended MRL is 0.1 ppm and 0.3 ppm in 
muscle and liver respectively in poultry and the 
recommendation by US food and drug administration 
(USFDA- 2011) for  poultry is 2 ppm in muscles, 6 ppm in 
liver and 12 ppm in kidneys. 

 
The present study was to comparethe amount of OTC 

residue present in meat of poultry treated with therapeutic 
dose of the antibiotic orally and intramuscularly by ultra high 
performance/pressure liquid chromatography. 
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II. MATERIALS AND METHODS 
 
The assay was performed on eighteen broiler chicks 

which were maintained on a standard diet for one month. On 
31st day, long acting OTC was injected @10mg/kg 
bodyweight intramuscularly (three times at three day interval) 
for the treatment group I(6 birds),given OTC orally for a 
period of 15 days @ 500mg/2.5kg to the treatment group II (6 
birds)and rest of the birds were kept as control (6 birds). At 
the end of trial, chicken were sacrificed by electrical stunning 
followed by neck-cutting. The muscle samples were collected 
immediately and stored at  -200 C. 

 
III. CHEMICALS AND REAGENT 

 
Standardoxytetracyclinedihydrate obtained from 

Himedia. HPLC grade methanol,acetonitrile and Oxalic acid, 
obtained from Merck. High purity Milli-Q water was 
used.Oxytrtracycline dehydrate (injection long acting) 
obtained from Zydus AH.  
 

Weighed 5g of muscle sample in a 50ml capacity 
polypropylene tube, 3ml of citrate buffer was added and 
blended in a high speed tissue blender for 1000 rpm for 10-15 
minutes. The mixture was vortexed at high speed for 5 minute, 
and then centrifuged at 3500 rpm for 10 minutes in a cooling 
centrifuge. The supernatant was transferred to another tube 
and the extraction was repeated by adding 2ml of citrate 
buffer. The final supernatant was taken for the clean-up 
procedure.  For clean-up the supernatant was filtered through 
0.45µm nylon filter. The 0 final filtrates were used for 
analysis. The filtrate can be stored at -50 c. 
 

IV. APPARATUS 
   

The HPLC system of UltiMate™ 3000 Standard Dual 
System (Thermo Scientific™) equipped with auto-sampler, 
quaternary pump, UV Vis detector and a DAD was used. The 
chromatographic column was a reversed-phased 
C18column7(Thermo Scientific, C18, 3µm, 2.1 × 250mm). 

 
Standard solution 
 
 Standard solution was prepared by dissolving 1mg of 
OTC standard powder in 10ml of mobile phase (100ppm). 
Stock standard solutions were filtered and kept in amber 
colouredglassbottles to prevent the photo-degradation and 
stored at 40C and were stable for 2-3 days. 50ppm and 20ppm 
standards were prepared from this stock solution. 
 
Chromatographic condition 

 The mobile phase used was 0.03M oxalic acid, 
methanol, acetonitrile (60:20:20, v/v/v) by isocratic elution. 
The flow-rate was 1.0 ml/min, and the UV detector was set at 
360 nm. The sample volume injected on column was 1µl and 
the run time was 10 minutes6-10. 
 

Detection was done using UV detector at 360nm and 
quantification was integrated by HPLC software interfaced to 
the computer. 
 

V. RESULT 
 

Analysis was carried out by injection of the extracted  
sample with the mobile phase [0.03M oxalic acid, methanol, 
acetonitrile (60:20:20, v/v/v)]18. A satisfactory separation was 
obtained with this mobile phase.  
 

 For quantification of OTC residue in samples, 
calibration curve with the standards 20ppm,50ppm and 
100ppmwas plotted as shown in (Fig.1).The chromatogram of 
the control (Fig.2) has only one peak which will not interfere 
with the sample peak or standard peak.LOD, LOQ & Linearity 
of the method was found to be 0.0181 ppm, 0.0549 ppm & 
0.999 respectively. 

 
Fig.1 

 
Fig.2 

Fig.1 shows calibration curve using standards, Fig.2 
chromatogram of control serum 
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The representative chromatogram of muscle samples 
from six birds on the first day after injection of OTC are 
shown in the Fig.3. An average RT of OTC was found to be 
4.30 mints. An average peak area of OTC residues present in 
the sample was 0.290mAU and average peak height was 
2.83cm. The average amount of OTC residues present in the 
sample was found to be 27.69 ppm (Table 1).  
 

 
Fig. 3 

 

 
Fig. 4 

 
Fig. 4 shows the representative chromatograms of the 

muscle samples spiked along with 20ppm of standard OTC 
day one after oral administration. The average RT was found 
to be 4.73 mints. The average peak area and peak height was 
found to be 0.200 mAU and 1.97cm respectively. The average 
amount of OTC residues present in the muscle samples 0.167 
ppm (Table 2).  
 
 
 
 
 
 
 
 
 

Table 1 

 
 

Table 2 

 
 

VI. DISCUSSION 
 
The current study was carried out to determine OTC 

residue by Ultra High Performance Liquid Chromatography 
(UHPLC) in muscle tissue of poultry treated with therapeutic 
dose of the antibiotic both orally and intramuscularly. 
Continuous treatment with antibiotics will results in 
accumulation of residues in different body parts of 
animals/poultry. If proper withdrawal periods is not given it 
will enter into the food chain and cause serious health hazards 
to the consumers1. 

 
Quantitative analysis of OTC residue on day 1 after 

injection using UHPLC showed residues in all samples of 
muscle.The mean value of OTC residues presents in the 
muscle samples were 27.69 ± 14.95 ppm. All this value 
showed a level above the MRLrecommended by EUand 
USFDA. Whereas on first day after oral administration, the 
level of OTC residue present in muscle sample were 0.017 ± 
0.012 ppm. All this value showed a level within the MRL 
recommended by EU and USFDA.   
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In the present study, first day after injection of the 
antibiotic  OTC, shown that there is residue above the MRL. 
So if proper withdrawal period is given it will prevent 
consumers being exposed to antibiotic residues at 
concentrations greater than the MRLs.If a residue of antibiotic 
medicine is at a concentration below the MRL1, 20, then it 
does not pose a threat to consumer health. 
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