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Abstract 

Antibiotics are the most widely injudiciously used drugs for therapeutic purposes throughout the world. This study 
aimed to detect cephalexin residue after discriminate and indiscriminate administration of cephalexin antibiotic in 
broiler. Eighteen broiler chicks, DOC (Cobb-500) were collected & reared for up to 31 days. The chicks were randomly 
divided into three groups namely control group (Group-A), discriminate cephalexin group (Group-B) and indiscriminate 
cephalexin group (Group-C). Each group consists of 6 birds. In this investigation, only a detectable level of antibiotic 
residues was found in indiscriminate group of poultry. A total of 72 samples were investigated by the TLC method. The 
overall residue of cephalexin found in indiscriminate group as in liver (100%), kidney (83.33%), thigh muscle (25.00%), 
breast muscle (8.33%), fat and spleen (66.67%) respectively. The final average body weight were recorded highest in 
indiscriminate antibiotic group (1804.17 ± 73.92gm) followed by discriminate group (1741.33 ± 63.63gm) and control 
group (1453.33 ± 26.39gm). The body weight was found significantly (p<0.05) higher in the antibiotic treated groups. 
The hematological parameters such as Hb, PCV and TEC values of treatment groups showed significantly (p<0.05) lower, 
while PCV did not show any significant difference compared to the control group. Overall, the present study documented 
the widespread abuse of cephalexin and failure to implement the recommended withdrawal period will undeniably lead 
to deposition of residues in broiler tissues.  
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1. Introduction

Antibiotics are used widely in the poultry industry as therapeutic, prophylactic and growth promoters [1]. Antibiotics 
are used in required for efficient production of poultry products such as eggs and meat. Antibiotics improve growth 
rate, increase feed utilization, reduce mortality and morbidity. Antibiotics also help to prevent and treat diseases [2]. So 
antibiotics are directly used in poultry production for different purposes [3]. But indiscriminate use of antibiotics causes 
deposition of antibiotic residues in the edible tissues of poultry [4]. Antibiotic residues result in antibiotic resistance, 
toxicity, teratogenicity, carcinogenicity and different public health problem associated with hypersensitivity reaction 
[5]. 

Cephalexin is used in the treatment of different bacterial infections. Cephalexin is effective against most gram-positive 
cocci. Additionally, cephalexin also works against gram-negative bacteria, particularly E. coli, Klebsiella pneumonia [6]. 
Cephalexin is also commonly used in treatment of streptococcal and staphylococcal infections [7]. Despite the important 
therapeutic use of cephalexin in veterinary practices and public health issue, relatively little has been known about 
residual status of this drug in broiler. Therefore, the goal of the indoor trial research was to detect the residue of 
Cephalexin antibiotic in edible poultry tissue if any  
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2. Material and methods 

2.1. Experimental design 

18 day-old broiler chicks (Cobb-500) were brought from the hatchery of CP Bangladesh Company Limited, valuka, 
Mymensingh for experimental study. Day old chicks were supplied with fresh drinking water containing glucose and 
vitamin C to remove stress. One hour later readymade broiler starter feed was given to the chicks. The feed was collected 
from the Authorized dealer of the Quality Feeds Limited, Mymensingh. The chicks were divided randomly in control 
group (Group A), discriminate group (Group B) and indiscriminate group (Group C). At day 16th (Cephalexin 
Monohydrate BP) antibiotic was supplied in the drinking water @ 2g per liter. Group B and C were supplied antibiotic 
medicated water and group A was left as untreated group. In group B a withdrawal period of 7 days was maintained, 
but in group C no withdrawal period was maintained.  

2.2. Sample collection 

 On day 31, before sacrifice; all the birds of three groups (Group- A, B and C) were weighed individually and the results 
were recorded. After slaughtering of the birds, the breast muscle, thigh muscle, kidney and liver were collected for the 
estimation of antibiotic residue. All samples were marked separately and preserved at -20º C in polythene bags for their 
extraction and analysis. Blood samples were also collected and preserved for hematological analysis. 

2.3. Sample preparation 

Experimental samples such as muscle tissue, liver and kidney were macerated with mortar and pestle. Samples were 
prepared as described by Islam et al. [8]. 4gm of each samples were taken and homogenized with 10 ml phosphate 
buffer (pH 7.2), 2 ml tricholoracetic acid (30%) was added carefully, mixed and then centrifuged. Supernatant was 
collected properly and same volume of diethyl ether mixed and kept for 15 minutes and upper oily portion was 
discarded. The lower aliquot was evaporated until dryness and reconstituted with mobile phase solutions (Methanol-
acetone). The prepared sample was kept into refrigerator for further experimentation.     

2.4. Thin layer chromatography (TLC) 

2.4.1. TLC apparatus 

TLC was done with few modification described by Tajick and B Shohreh [9]. Used apparatus were thin layer 
chromatography pate, mobile phase tank, TLC detection chamber and other necessary instruments. . In this experiment, 
standard antibiotics were used to identify the residues of antibiotics [10]. Spots were visualized in UV detection box at 
256 nm and the outlines of the spots were marked with a series of dots using sharp pencil for calculation of retention 
factor (Rf). 

2.5. Statistical analysis 

Statistical analysis was performed by one way ANOVA using Graphpad Prism; version 6. The results were expressed as 
mean ± standard error mean (S.E.M).  

3. Results  

3.1. Live body weight of broilers at different stages of the age 

At the beginning of the supply of cephalexin antibiotic with drinking water, the body weight among the different groups 
of broilers did not show any significant difference. However, after 7 days, the body weight of group-B and group-C 
increased markedly compared with the body weight of group-A. On day 28th and day 31st the body weight of two 
treatment groups showed significant difference (P< 0.05) compared with the body weight of control group (Table-1). 
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Table 1 Body weight of broilers at different age  

Day Live Body Weight (g) (Mean ± SEM) P Value Level of 

significa
nce 

Group-A Group-B Group-C 

16
th Day 573.67 ± 18.33 561.33 ± 27.15 561.50 ± 9.26 0.88 NS 

22th Day 923.00 ± 16.83 1057.67± 38.94** 1051.83 ± 30.40** 0.01 ** 

28
th Day 1261.83 ± 

19.17 
1473.33 ± 49.34** 1551.33 ± 48.35* 0.01 ** 

31
st Day 1453.33 ± 26.39 1741.33 ± 63.63** 1804.17 ± 73.92** 0.01 ** 

** = Significant (P < 0.05). NS= Not significant 

 

Figure 1 Body weight on 31st day 

3.2. Determination of different hematological parameters of broiler 

Statistical analysis (Table-2) of different hematological parameters on 31st day showed highly significant difference (P 
< 0.05) in case of hemoglobin (Hb) and total erythrocyte count (TEC) among the three groups of broilers. But in case of 
packed cell volume (PCV) among the three groups (Group- A, B and C) did not show any significant difference (P < 0.05). 

Table 2 Different hematological parameters of Broiler 

Blood Parameter Average blood parameters value 

(Mean ± SEM) 

P 

Value 

Level of 
signific
ance 

Group-A Group-B Group-C 

Hb (g/dl) 8.17 ± 0.07 7.25 ± 0.10** 6.17 ± 0.07** <0.01 ** 

PCV (%) 24.17 ± 0.48 22.00 ± 0.73 20.00 ± 0.97 0.35 NS 

TEC (million/mm3) 3.20 ± 0.06 2.76 ± 0.03** 2.18 ± 0.07** <0.01 ** 
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Figure 2 Hb estimation 

 

 

Figure 3 Determination of Packed cell volume 

 

 

Figure 4 Total erythrocyte count 
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3.3. Detection of cephalexin antibiotic residues in edible tissue of broiler 

Cephalexin is an important and most useful antibiotic in poultry industry. It can be used as alternative to penicillin. This 
drug is very much effective against respiratory, urinary infections and many more. In this regard, cephalexin is now 
widely used in large animal, laying hens and also in broiler production. But the main problem now is arising due to the 
long-term and indiscriminate use of this antibiotic as it tends to accumulate in the edible tissue, bones, fat and other soft 
organs like liver, kidney, spleen etc. Eating of these products might cause various health hazards in human. The present 
study was designed to detect the antibiotic residues in broiler meat and giblets. The indoor study revealed that, in 
discriminate antibiotic group (Group-B) 100% liver samples, 66.67% kidney, 16.67% thigh muscle and 33.33% fat and 
spleen samples were positive whereas the residue was absent in the breast muscle samples. Overall results in the 
discriminate antibiotic group showed that, among in the total of 36 samples, 41.67% (15) samples were positive (Table-
3). In indiscriminate antibiotic group (group-C) all the samples were positive in case of liver, kidney, fat and spleen 
samples. Only 33.33% and 16.67 % samples were positive in case of thigh muscle and breast muscle samples. A total of 
27 (75.00%) samples were positive in that group (Table-4). In (Table-5), among all the 72 samples, 42 (58.33%) 
samples were positive for the presence of cephalexin antibiotic residue in thin layer chromatography plate under UV 
detector. 

Table 3 Percentage (%) of cephalexin antibiotic residue in different samples of group-B (Discriminate antibiotic group) 
through TLC 

Name of Sample Total No. 
of 

Sample 

No. of sample % of sample 

Positive Negative Positive 
(%) 

Negative (%) 

Liver 6 6 0 100 0.00 

Kidney 6 4 2 66.67 33.33 

Thigh muscle 6 1 5 16.67 83.33 

Breast muscle 6 0 6 0.00 100 

Fat 6 2 4 33.33 66.67 

Spleen 6 2 4 33.33 66.67 

Total 36 15 21 41.67 58.33 

 

 

Figure 5 Cephalexin antibiotic residue in discriminate group.  
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Table 4 Percentage (%) of cephalexin antibiotic residue in different samples of group-C (Indiscriminate antibiotic 
group) through TLC 

Name of 
sample 

Total no. 
of sample 

 No. of sample % of sample 

Positive Negativ
e 

Positive 
(%) 

Negative 
(%) 

Liver 6 6 0 100 0.00 

Kidney 6 6 0 100 0.00 

Thigh muscle 6 2 4 33.33 66.67 

Breast muscle 6 1 5 16.67 83.33 

Fat 6 6 0 100 0.00 

Spleen 6 6 0 100 0.00 

Total 36 27 9 75.00 25.00 

 

 

Figure 6 Cephalexin antibiotic residue in indiscriminate group 

 

Table 5 Over all percentage (%) of cephalexin antibiotic residue in different samples of broiler 

Name of Sample Total No. 
of Sample 

No. of sample % of sample 

Positive Negative Positive (%) Negative 
(%) 

Liver 12 12 0 100 0.00 

Kidney 12 10 2 83.33 16.67 

Thigh muscle 12 3 9 25.00 75.00 

Breast muscle 12 1 11 8.33 91.67 

Fat 12 8 4 66.67 33.33 

Spleen 12 8 4 66.67 33.33 

Total 72 42 30 58.33 41.67 
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Figure 7 Over all Cephalexin antibiotic residues. 

4. Discussion 

Recently, a good number of studies have been carried out to investigate the presence of the different veterinary drugs 
including antibiotic residues in animal products [11, 12, 13, 14, 15]. The main objective of this study was to screen for 
the presence of antibiotic residues in poultry meat as well as to know about the growth performance and changes in the 
hematological parameters. 

Body weight was measured on a weekly basis. On day 16, almost similar body weights were observed in all groups 
(Table-1). On day 31st, the highest body weight was observed in group-C (indiscriminate antibiotic group) and lowest 
in group-A (Control group) [11, 12, 13, 14]. Differences among the two-antibiotic treated group and control group were 
observed. However, Body weight enhanced significantly (p< 0.05) in both treatment group (group-B & C) compared to 
control group [11, 12, 13, 14, 15, 16, 17]. Although the mechanism by which antibiotics work as a growth promoter yet 
not defined; however, different studies have indicated the antimicrobial activities of antibiotics against pathogens and 
harmful bacteria promoting overall growth [5]. 

Analysis of hematological parameters showed quantitative changes in some blood indices of broiler were observed 
under a prolonged exposure to indiscriminate and therapeutic concentrations of cephalexin antibiotic. There was 
established a marked change in the hemoglobin level and in the number of total erythrocyte count towards reduction 
(Table-2) in the case of cephalexin antibiotic (P< 0.01) in discriminate antibiotic group (Group-B) & indiscriminate 
antibiotic group (group-C) compared with the control group (group-A) whereas the packed cell volume did not show 
any significant changes [12, 13, 15, 18]. 

Detection of cephalexin antibiotic residues by using TLC method showed that overall 58.33% samples were positive 
compared to 41.67% that were negative (Table-6). Since our research is an indoor trial, the highest amount of 
cephalexin residues were deposited in the liver and kidney 100% and 83.33% respectively [19, 20].  The lowest amounts 
of residues were deposited in the thigh muscle and breast muscle 25.00 % and 8.33% respectively [21, 22]. In 
discriminate group (Table-3) of broiler, antibiotic residues were also found in liver 100%, kidney 83.33% and in fat 
66.67% whereas residue was absent in breast muscle. Since the liver is the main metabolizing organ as well as the 
kidney is the main excretory organ and the antibiotics also tends to deposit  in fat, so these organs remain some 
antibiotic residue even after maintaining a successful withdrawal period. However, the main reason for antibiotic 
residues in edible tissue is the inappropriate use of antibiotics, besides the withdrawal period is not maintained 
properly [23]. 

Although the indoor trial study indicated that, antibiotic residues are found in the liver and in kidney even after 
maintaining a  successful withdrawal period for the respective antibiotic, but the good news is that after maintaining a 
successful withdrawal period, the antibiotics are almost absent in the muscles of thigh and breast 
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5. Conclusion 

The present study was conducted to figure out the presence of cephalexin antibiotic residue in the edible tissue of 
broiler and offal’s. Since it was an indoor investigation, so the main goal of this research was to detect the antibiotic in 
the muscle tissue even after maintaining a successful withdrawal period. Body weights of two groups of broilers showed 
highly significant changes during the use of antibiotic compared with the control group. Among the blood parameters 
the hemoglobin and the total erythrocyte showed significant difference whereas the packed cell volume did not show 
any significant changes. Percentage for positive samples, data was collected through the detection by TLC screening. 
The data obtained from the analyzed samples showed that, among the total of 72 samples, 42 (58.33%) samples were 
positive and 30 samples (41. 67%) found negative. Great numbers of samples were positive in case of liver and kidney, 
100% and 83.33% respectively. On the other hand, the thigh muscle samples were found less positive, 25.00% whereas 
the breast muscle showed only 8.33% positivity. Great numbers of samples were found with antimicrobial residues. 
Most of the farmers are not aware of bio-security, they do not maintain withdrawal period properly resulting antibiotic 
residues in edible tissue. Antimicrobial resistant bacteria in food animals can affect not only animal health, but also 
public health when they enter the food chain. National authorities should adopt a proactive approach that promotes 
programs aimed at reducing the need for antimicrobials in food animals and ensuring their prudent use. 

Further investigation is required for the quantitative determination of antibiotic residues in edible tissue of broiler. 
Over all this indoor investigation research will be a milestone on the way of the importance of maintaining a withdrawal 
period while producing food animal for human consumption and also creating the awareness about the residual hazards 
of antibiotic on human health that comes from the food animals.  
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