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Abstract: Antibiotic residues remain in edible portion of meat animals that have been treated with antibiotics.
The aim of this study was to detect enrofloxacin residue after discriminate and indiscriminate administration and
investigate the effect of enrofloxacin in growth of poultry. 18 broilers DOC (Cobb-500) were collected & reared
up to 31 days. On day 16, they were randomly divided into 3 groups, hamely Group—A (Control group), Group-
B (Discriminate group) and Group-C (Indiscriminate group). Each group contains 6 birds. The discriminate and
indiscriminate groups were treated with antibiotic, enrofloxacin. In Group-B withdrawal period was followed
and treatment was stopped before 7 days of sacrifice. On the other hand, withdrawal period was not maintained
in indiscriminate group and antibiotic treatment was continued until the day of sacrifice. Body weight was
recorded daily in the morning. On 31* day mean body weight was highest in Group-C (1901.17 + 15.22gm) and
lowest body weight was in Group-A (1453.33 + 26.39gm). The differences among mean weight gain were
statistically significant (P<0.005) in both discriminate & indiscriminate group compared to control group. Test
results found in TLC showed that in discriminate antibiotic group (Group-B) 50% liver samples, 33.33% kidney
and 16.67% fat samples were enrofloxacin positive. No sample of thigh muscle, breast muscle and spleen was
positive. 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 fat and thigh muscle samples.
All the samples of control group (Group-A) were negative. Overall, the present study documented the
widespread abuse of enrofloxacin and failure to implement the recommended withdrawal period will undeniably
leads to deposition of residues in broiler tissues.
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1. Introduction

Antibiotics are antimicrobial substance which are used against bacterial infections (Geidam et al., 2009). A
large number of antibiotics are used in poultry industry (Simon and Baxter, 2006). Antibiotics are used to
increase growth rates, feed efficiency, egg production, or to reduce the incidence of diseases in poultry (Dipeolu
and Alonge, 2002; Donoghue, 2003). Antibiotics have been used for several decades against bacterial infections,
as growth promoters and in prophylaxis (Geidam et al., 2009; Olatoye and Ehinwomo, 2009; Nisha, 2006).
Antibiotics have been made it possible for efficient production through proper use of antibiotics, allowing the
consumer getting meat and eggs of poultry at reasonable price (Nisha, 2006). In Bangladesh, a large population
of poultry farming is done by the so called backyard poultry farmers who readily have access to veterinary drugs
and always purchase drugs over the counter for administration without veterinary prescription and supervision.
Due to indiscriminate use of antibiotics without maintaining proper withdrawal period, large number of
antibiotic residues are deposited in edible poultry tissues and other food animal products (Olatoye and
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Ehinwomao, 2009; Shareef et al., 2009). Veterinary drug residues in poultry meat and eggs may be produced by
exposing chickens to drugs or contaminants.

Several screening methods are available for detecting the presence of antibiotics residues in poultry tissues or
other food animals (Simon and Baxter, 2006; Shareef et al., 2009; Tajik and Shohreh, 2006). The simplest one,
TLC was used in this study for detecting antibiotic residues.

2. Methods and Materials

2.1. Ethical approval of laboratory animals

The experimental broilers were used ethically and at the end of the experiment sacrificed humanely following
the ethical and welfare guidelines set by the Animal Welfare and Experimental Ethics Committee of
Bangladesh Agricultural University [approval 5 number: AWEEC/ BAU/2021(09)].

2.2. Experimental design

18 apparently healthy day-old “Cobb-500" broiler chicks were purchased from CP Hatchery Ltd, Valuka,
Mymensingh. . On the 16" days of age chicks were randomly divided into three groups (Group A, B & C). Each
group contains 6 birds. The birds of Group-A, B and C were kept in different cages. Group A was kept as
untreated control & received non-medicated water. Groups B & C were administered with enrofloxacin at
recommended therapeutic dose @10 mg/Kg, through drinking water. After 7 days, at the age of day 23;
antibiotic supply was stopped in the group-B and withdrawal period was maintained. In group-C the antibiotic
supply was continued until the day of scarifice. Birds received their freshly prepared daily medication in the
morning hour of each day. The concentration of enrofloxacin in the water to give the required dose per kilogram
of body weight was calculated by determining the water consumption and body weight of each bird on the day
of medication.

2.3. Sample Collection

At the end of the experiment six birds from each group were sacrificed ethically. Liver, kidney, breast muscle,
thigh muscle, fat and spleen samples were collected. Immediately after collection of sample, these were washed
individually several times in physiological saline to remove clotted blood and debris. All samples were marked
separately and preserved at -20° C in polythene zipper bags for their extraction and analysis.

2.4. Sample Preparation

The samples were stored in the deep freeze at —20°C until further advanced procedures were performed.
Samples were grinded with a mortar & pastel properly. These samples were taken into properly cleaned and
sterilized petridishes with proper care. From this 4g of sample was taken into beaker with the help of electric
balance and spatula. The homogenization was done with the addition of 10 ml phosphate buffer (pH-7.2). After
proper mixing, protein contents of these samples were precipitated with the addition of 2 ml trichloroacetic acid
(30%) maintaining sufficient care and attention. Then these samples were taken into properly cleaned and
sterilized centrifuge tubes for centrifugation. The centrifugation was performed @60000 rpm for 20 min with
the help of automatically time regulated centrifuge machine. Then the supernatant was collected in a new tube.
The supernatant was extracted with an equal volume of diethyl ether to perform de-fatation. Then mixture was
kept for 10 min to become into a separate layer. Then these mixtures were separated from each other, and upper
oily layer was discarded but only the bottom layer was collected. This extraction of supernatant was repeated
twice with diethyl ether. Then, the extracts were collected into screw cap vial with proper care and kept into
refrigerator for further advanced analysis. Total procedure was performed as the reference cited by Poppelka et
al., 2005.

2.5. Thin layer chromatography (TLC)

2.5.1. TLC apparatus

TLC plate (MN-Germany), TLC tank and UV detection box (UV light: F18W-Germany) were used. TLC was
performed according to Tajick and Shohreh, 2006; Islam et al., 2021; Ali et al., 2020; Das et al., 2020 with
some required adjustments. TLC plate was cut into appropriate size (4x5 cm) from 20x20 cm. A straight line
was drawn across the plate approximately 2 cm from the bottom by a pencil. Another straight line was drawn
across the plate below 1 cm from the upper edge of the plate. Desired spots marking were marked on the bottom
line where analytes were dropped. Spots were applied to the plate using thin capillary glass pipettes. A volume
of 50 ul was used for spotting. Plate was placed in TLC tank (contained mobile phase; Butanol: distilled water:
acetic acid = 60:20:20) and covered by lid and it was left until the mobile phase reached the upper line. Spots
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were visualized in UV detection box at 256 nm. Spots marking were done by pencil for calculation of retention
factor (Rf).

2.5.2. Calculation of Rf values
These measurements are the distance travelled by the solvent, and the distance travelled by individual sample
spots. Same Rf value of standard and sample considered similar compound.

2.6. Data analysis
Experimental data were introduced and stored in Microsoft Excel-2010 and results were analyzed.

3. Results

3.1. Growth promoting effects of enrofloxacin on broilers at different age

Antibiotics for the therapeutic and preventive purpose may enhance the body weight gain of broiler by Killing
bacteria from the body. In this experiment from 16th day onwards, everyday body weight was recorded for each
bird up to 31% day (Table 1 and Figures 1, 2, 3, 4). This Experiment showed that, at the beginning of the
enrofloxacin antibiotic supply with drinking water, the body weight among the Group A, B & C did not show
any significant differences. However, from day 21% to the end of experiment the results showed that highest
body weight found in indiscriminate group of broiler and relatively lowest body weight found in control group
of broiler. On day 21", 26™ and day 31%, the body weight of Group-A & Group-B showed the significant
difference (P < 0.05) compared with the body weight of Group-A. On day 21", 26™ there was no significant
difference between Group-B & Group-C. On the other hand, between group A and C, and group A and B,
significant differences were observed. On day 31%, there was significant difference among Group- A and Group-
B & Group-C. The use of enrofloxacin antibiotics in poultry as growth promoter have demonstrated beneficial.
However, the occurrence of antibiotic resistant bacteria has resulted in the ban of use of antibiotic. Alternative
feed additives may also improve broiler performance.

Table 1. Body weight of broilers at different age.

Age Group of Average weight (g) P Value | Level of
Broilers (Mean £ SEM) significance
Group-A 573.7 + 18.33

16th day Group-B 571.3 +15.69 0.901 ns
Group-C 563.5 + 15.13
Group-A 861.6 + 16.77

21th day Group-B 913.6 £8.48 0.018 *
Group-C 920.3 + 16.77
Group-A 1154 + 18.68

26th day
Group-B 913.6 +8.48 <0.01 *x
Group-C 1395.17 £ 14.99
Group-A 1453.33 £ 26.39

31th day Group-B 1777 +12.87 <0.01 **
Group-C 1901.17 £ 15.22
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Figure 1. Body weight on 16" day. Figure 2. Body weight on 21" day.
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Figure 3. Body weight on 26™ day. Figure 4. Body weight on 31% day.

3.2. Enrofloxacin residues in different samples of broiler

The main goal of this indoor study is to detect the enrofloxacin residue in broiler meat and other edible tissues.
The indoor study revealed that, in discriminate antibiotic group (Group-B) 50% liver samples, 33.33% Kidney,
16.67% fat and 16.67% spleen samples were positive. No sample of thigh muscle & breast muscle were
positive. Overall results in the discriminate antibiotic group showed that, among in the total of 36 samples,
16.67% (6) samples were positive (Table 2 and Figure 5). In indiscriminate antibiotic group (group-C) all the
samples were positive in case of liver, kidney, breast muscle and spleen samples. Only 33.33% and 16.67 %
samples were positive in case of fat and thigh muscle samples. A total of 91.67% (33) samples were positive in
that group (Table 3 and Figure 6). All the samples of control group (Group-A) were negative (Table 4 and
Figure 7). Overall percentage of positive samples was 54.17% (39) among all the samples (Both discriminate &
indiscriminate group) (Table 5 and Figure 8).

Table 2. Enrofloxacin residue in different samples of Group-B (Discriminate antibiotic group).

Name of Total No. of No. of sample % of sample
Sample Sample Positive Negative Positive (%) Negative (%)
Liver 6 3 3 50 50

Kidney 6 2 4 33.33 66.67

Thigh muscle 6 0 6 0.00 100

Breast muscle 6 0 6 0.00 100

Fat 6 1 5 16.67 83.33

Spleen 6 0 6 0.00 100

Total 36 6 30 16.67 83.33
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Figure 5. Percentage of enrofloxacin residues in different samples of Group-B (Discriminate group).
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Table 3. Enrofloxacin residue in different samples of Group-C (Indiscriminate antibiotic group).
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Name of Total No. of No. of sample % of sample

Sample Sample Positive Negative Positive (%) Negative (%)
Liver 6 6 0 100 0.00

Kidney 6 6 0 100 0.00

Thigh muscle 6 5 1 83.33 16.67

Breast muscle 6 6 0 100 0.00

Fat 6 4 2 66.67 33.33

Spleen 6 6 0 100 0.00

Total 36 33 3 91.67 8.33
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Figure 6. Percentage of enrofloxacin residues in different samples of group-C (Indiscriminate group).

Table 4. Enrofloxacin residue in different samples of group-A (Control antibiotic group).

Name of Total No. of No. of sample % of sample

Sample Sample Positive Negative Positive (%) Negative (%)
Liver 6 0 6 0.00 100

Kidney 6 0 6 0.00 100

Thigh muscle 6 0 6 0.00 100

Breast muscle 6 0 6 0.00 100

Fat 6 0 6 0.00 100

Spleen 6 0 6 0.00 100

Total 36 0 36 0.00 100
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Figure 7. Percentage of enrofloxacin residues in different samples of group-A (Control group).

Table 5. Over all percentage (%) of Enrofloxacin residue in different samples of broiler.

16

Name of Total No. of No. of sample % of sample
Sample Sample Positive Negative Positive (%) Negative (%0)
Liver 12 9 3 75 25
Kidney 12 8 4 66.67 33.33
Thigh muscle 12 5 7 41.67 58.33
Breast muscle 12 6 6 50 50
Fat 12 5 7 41.67 58.33
Spleen 12 6 6 50 50
Total 72 39 33 54.17 45.83
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Figure 8. Over all percentage of enrofloxacin residue in different samples of broiler.
4. Discussion

As an alternative source of red meat (beef and mutton) poultry meets a large number of our demand
(Mehtabuddin et al., 2012). Bangladesh is a developing country which largely depends on the use of poultry
meat as a dietary animal protein source. The poultry industry has to face various diseases. Antibiotics are used
in the treatment and prevention of these diseases as well as a growth promoter. The presence of antibiotic
residues in poultry meat has received attention from public health agencies throughout the world. This is due to
the antimicrobial resistance (Yorke and Froc, 2000). Without maintaining proper withdrawal period and non-
judicious use of antibiotics into animal leads to deposition of antibiotic residues into the animal end products.
These residues ultimately pose serious health threats to human beings when meat from such animals is
consumed (Shareef et al., 2009). Furthermore, these residues may also be formed if proper withdrawal times of
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drugs have not been established. These residues produce a large number of health effects in humans on
consumption of contaminated meat (Kozarova et al., 2004). The enrofloxacin has a wide spectrum of activity
and being widely used as veterinary drug to improve health conditions. It has good absorption and high
bioavailability with good penetration into body tissues and found at high concentrations in the excretory organs,
especially the liver and kidney.

In present study, in discriminate antibiotic group (Group-B) 50% liver samples, 33.33% kidney, 16.67% breast
muscle, 16.67% fat and 33.33% spleen samples were having residues of enrofloxacin. 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. Among all the
72 samples, 42 (58.33%) samples were positive. Results of this study are also confirmed by Horstkotter et al.,
2002 with similar findings. The concentrations of antibiotic residues were more in the liver sample than muscles
because enrofloxacin is mainly metabolized in liver. Our results were also consistent with other studies (Sultan,
2014) regarding the highest enrofloxacin residues in poultry liver samples than meat. This may be because
enrofloxacin is easily distributed from plasma into tissues (Sultan, 2014). According to Petrovic et al. the level
of residues is 2-4 levels greater in the liver than the muscles after treatment with enrofloxacin. Enrofloxacin
occurrence in edible tissues and offal were identified through TLC method. Previous studies coincide with the
present study which reveals that drug residues above MRL are a serious matter and there is a need of extensive
work to quantify residues in the food producing animals particularly poultry.

5. Conclusions

Fluoroquinolones constitute an expanding group of synthetic antibiotics, widely used in the treatment of
infections in both human and veterinary medicine. A number of these drugs have been licensed to be
administered in broiler chickens for the prophylaxis and treatment of respiratory, renal and digestive infections
in different regions of the world. Fluoroquinolones are one of the few classes of antimicrobial agents with
activity against the full range of pathogens involved in broiler chickens, such as Campylobacter jejuni,
Salmonella, Shigella or Escherichia coli, being commonly used. Currently, the widespread use of these
antimicrobials such as enrofloxacin in the poultry industry has become a matter of concern because it has led to
the emergence of resistance in Salmonella serovars, Campylobacter spp. and E. coli .This situation raises public
health concerns regarding reduction in the clinical efficacy of fluoroquinolones in human medicine. In addition,
the use of fluoroquinolones in food-producing animals may leave drug residues in foods. These residues
represent a risk to public health, including stimulation of bacterial resistance, alterations on intestinal micro
flora and hypersensitivity reactions. Extra label use of these drugs or unintentional contamination of feed for
poultry (cross-contamination during premix manufacture or during feed transport) may be the source of
violative drug residues in meat for human consumption. Therefore, the depletion of these drugs in meat and
other edible tissues should be assessed. Considering the above-mentioned issues and the fact that published
information regarding enrofloxacin depletion in poultry meat and offal is scarce (Lolo et al., 2006) the present
study was designed. Administration of enrofloxacin was started at 16 days of age and continued for 31* days of
age. Mean body weight was highest for indiscriminate group. The mean differences among the three groups
were statistically significant (<0.05).

The TLC was performed for identification of antibiotic residues. The analysis revealed that all the samples were
positive in indiscriminate group with an exception of fat tissue (66.7%). There was no positive sample in control
group. The results indicate the presence of residues, whereas the usage of this contaminated meat causes
resistance in consumers and seems to be a public health threat. Thus, there is a need to educate the farmers about
the ill effects of residual drugs on human health and withdrawal time in poultry birds. National authorities
should also adopt more judicious approaches to ensure prudent use of antibiotics in food animals.
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