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Abstract
The purpose of this research work was to detect antibiotic remnants from chicken meat and
to quantify them. For this purpose, the chicken was collected from three poultry farms in Lahore
Sheikhupura area. These chickens were categorized according to quality (A, B and C grade) and on
the basis of the day of collection (7th, 21st and 35th Growth day). The qualitative analysis was done by
agar well diffusion method against B. subtilis, P. aeruginosa, E. coli and S. aureus. Analysis was done
for muscles, kidney and liver samples. The highest residual potential was observed for liver extract (7th
day) while the minimum for muscle extract (35th day). The samples with the highest zones of inhibition
against pathogens were analyzed by HPLC.
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Introduction
Meat is one of the most important constituents of the
human diet, as it provides protein, energy, vitamins and
minerals [1]. However, meat could also become source
of health hazards if it contains excess fats or harmful
materials such as toxins or residues of chemical agent
[2]. Chicken meat is the most preferred food source
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in Pakistan. During growth of the broilers, different
antibiotics are used which are harmful to human health.
There is no direct impression of antibiotic residues
in meat on human health, but the risk of generating
antibiotic-resistant bacteria may have a potential risk
to humans [3-5]. So, it is important to determine the
quantity of these residues in chicken meat to set a
database for toxic level of these toxins [6, 7].
Antibiotics are all bacteriostatic i.e. small
concentration of certain antibiotic can inhibit the
growth as well as division of bacterial cells [8].
Antibiotics are employed as a prophylactic agent when
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the animal is known to be more susceptible to infection.
Antibiotics are employed as contraceptive measure
[9]. The antibiotic left in the foodstuff creates allergic
reactions. Antibiotics also causes certain toxic effects.
Oxytetracycline & ciprofloxacin are broad spectrum
antibiotics, low cost and more easily administered
through drinking water or feed [10]. Many bacteria
have developed resistance to the available antibiotics
due to presence of certain set of enzymes capable
to destroy the drug. However, the remnants of the
antibiotics causes hazardous effects. The remnants can
be detected by some available analytical techniques
which varies according to type of residues and type of
food to be analyzed [11-14]. Bacterial growth inhibition
methods were widely used as screening methods for
detecting antibiotic remnants. Their advantage of being
relatively in-expensive, rapid and permitted a large
number of samples to be analyzed [15-18]. Several
tests are available to determine the susceptibility of an
organism to a specific antimicrobial drug e.g. agar
diffusion test.
The aim of this work is to ensure food safety and
protect public health by a reliable screening analysis
to determine the level of residual of oxytetracycline
and ciprofloxacin as common veterinary antibiotics in
chicken meat and chicken luncheon.

For the preparation of inoculum strain, nutrient
broth was used. Both petri plates and media were
autoclaved and media was poured in petri plates in
the laminar air flow under aseptic conditions. The
bacterial inoculums plates were placed in incubator
at 35±2ºC for 24 hours. After incubation, diameter
of zone inhibited was measured. Samples of chicken
were prepared, diluted to 20 ml and stored at 20ºC.
Now 2 ml of different concentrations was added in
individual reaction plate, followed by placing a lid on
them. These plates were sealed and placed. Afterwards,
the suspension of inoculums was streaked on the
petri-plates and incubated at 37±2ºC for 24 h. After
incubation, petri-plates were analyzed for the presence
or absence of microbial proliferation. The HPLC was
performed to detect the quantity of the ciprofloxin and
oxytetracycline extracts. Distilled water and acetonitrile
was used as mobile phase for oxytetracycline group
while phosphoric acid and acetonitrile was used for
ciprofloxacin group.
The results obtained were analyzed statistically
by employing Analysis of Variance (ANOVA) and
Duncan’s multiple range test using co-stat software
(version 3.03; CoHort Software, U.S.A.) to determine
the significant value of the analysis, after Steel and
Torrei [21].

Material and Methods

Results and Discussion

All the chemicals and apparatus employed in this
study were of analytical grade. The chicken samples
were collected from three poultry farms of Sheikhupura
road. The chicken was characterized on the basis of
day of collection viz. 7th day, 21st day and 35th day.
Moreover, the samples were graded i.e. Grade-A
(1-1.5 kg), Grade-B (1.5-2 kg) and Grade-C (2-2.5 kg).
The detection of antibiotics was done by checking
antibacterial activity against bacterial species using
agar well diffusion method. The zones of inhibitions
were measured and the samples were further analyzed
by HPLC.
For the detection of antibiotics residues of
ciprofloxin and oxytetracycline, following method was
used to prepare extracts from collected chicken samples.
For detection of ciprofloxacin, 5 g chicken sample
was ground in a blender to make a fine paste. This
paste was homogenized with trichloroacetic acid and
centrifuged at 6000 rpm for 15 min. For the detection of
Oxytetracycline, the extract was prepared by grinding
5 g chicken meat with mixture of 2 ml citric acid,
2 ml nitric acid, 2 ml methanol and 2 ml deionized
water. After mixing it by vortex and ultrasonic bath for
15 min, the sample was centrifuged at 6000 rpm for
15 min. These obtained extracts were used for detection
of antibiotics using agar well diffusion method [19].
The medium was prepared by the American Public
Health Associations (APHA) standards and ingredients
according to Couladis et al. [20].

The zone of inhibition demonstrated by the
ciprofloxacin and oxytetracycline chicken extracts
in opposition to Bacillus subtilis, Pseudomonas
aeruginosa, Escherichia coli and Staphylococcus
aureus are shown in Table 1. The prepared muscle
extract, kidney extract and liver extract of Grade-A,
Grade-B and Grade-C chicken samples were analyzed
through HPLC which showed the presence of antibiotic
residual materials. The peak areas are given in Table 2.
In this study, MRL in poultry meat slaughtered
in Lahore-Sheikhupura was evaluated. The average
chicken meat consumed each month in the studied
region is 2,000 to 2,800 tons. Breast muscles were
selected since they do not contain fats and because of
their easiness of handling. Furthermore, the widely
usage of breast muscle in preparation of different local
meat dishes e.g. Shawarma, Thai chicken and Zinger
Burger made pectoral muscle tissue a good choice to be
screened. Furthermore, kidney and liver samples were
also taken into consideration. These antimicrobials are
administered to broilers by injections (intramuscularly
or subcutaneously) and orally in food or water. Although
many antimicrobial groups are used in Sheikhupura,
tetracyclines, and fluroquinolenes were chosen to be
screened because they are extensively used in poultry
medication and can be used in various production
periods.
Antibiotics are widely used for growth promoting
and nutritive purposes as well as for their therapeutic

Novel Approach for Investigation of Antibiotic...

4455

Table 1. Representative Inhibition zone produced by chicken samples collected from different poultry farms.
Chicken
part

Zone of inhibition against Bacillus subtilis
ciprofloxin

oxytetracycline

7th day

21st day

35th day

7th day

21st day

35th day

Muscle

26.66±0.33d

25.66±0.88de

19±0.57h

23.43±0.23c

19.26±0.62de

15±0.27f

Kidney

38.33±0.88ab

21.66±0.33f

19.66±0.33g

35.67±0.78b

20.76±0.13d

16.96±0.53e

liver

58.33±0.88a

50±0.57b

37±0.57c

51.33±0.88a

45±0.77ab

36±0.87b

7 day

21 day

35th day

7th day

21st day

35th day

Muscle

24.46±0.23de

21.66±0.38f

15±0.57h

29.43±0.23c

25.26±0.62de

19.4±0.27f

Kidney

37.33±0.88c

22.86±0.13e

15.66±0.23g

38.37±0.78b

32.76±0.13d

26.96±0.53e

liver

45.33±0.88a

38.30±0.57ab

32±0.57d

40.33±0.88a

38.45±0.77ab

31.11±0.87b

Zone of inhibition against Pseudomonas aeruginosa
th

st

Zone of inhibition against Escherichia coli
7 day

21 day

35th day

7th day

21st day

35th day

Muscle

19.72±0.23cd

15.33±0.35e

11±0.17g

15.34±0.43de

13.23±0.22e

10.11±0.17f

Kidney

21.22±0.88ab

18.32±0.13d

13.22±0.23f

22.54±0.28c

20.23±0.12cd

16.64±0.43d

liver

25.23±0.68a

20.45±0.57c

18.34±0.57d

26.92±0.28a

25.56±0.77ab

23.33±0.87c

th

st

Zone of inhibition against Staphylococcus aureus
7th day

21st day

35th day

7th day

21st day

35th day

Muscle

18.34±0.33cd

12.44±0.35d

11.34±0.37e

18.32±0.63cd

16.45±0.22e

12.34±0.17f

Kidney

23.45±0.28ab

21.32±0.13c

18.34±0.23cd

20.34±0.28c

18.33±0.12cd

17.45±0.43d

liver

24.45±0.68a

23.33±0.47ab

21.21±0.67c

23.23±0.28a

21.11±0.77ab

20.07±0.87c

Different letters (rows & columns) in superscript are representing different antimicrobial activity for the chicken samples of different
categories with respect to their age and body parts.

activities [22, 23] in poultry production. The zone of
inhibition demonstrated by the ciprofloxacin chicken
extracts of Grade-A in opposition to Bacillus subtilis
exhibit highest potential provided by the liver extracts
of 7th - day chicks sample and least antibacterial
capability put forward by muscle extracts of 35th day of
chicken growth. B. subtilis had offered more resistance
against muscle extracts, but found to be susceptible
in contradiction to kidney extracts. Liver extracts
were found to be most potent against the respective
bacterial pathogen. Maximum potential was shown by
liver extracts of 7th day sample against Pseudomonas
aeruginosa, Escherichia coli and Staphylococcus
aureus.
Quantification of antibiotics of 2 different classesOxytetracycline, (class Tetracycline) and Ciprofloxacin
(class Fluoroquinolones) were carried out in
HPLC. It was observed that all the samples tested were
with high amount of antibiotic remnants compared
to minimum residual limit (MRL) of American
Standards. MRL in poultry meat is as follows:
Ciprofloxacin (Muscles: 2.01 µg/ml; Kidney:
2.32 µg/ml; Liver: 2.46 µg/ml) and Oxytetracycline
(Muscles: 3.01 µg/ml; Kidney: 3.09 µg/ml; Liver:

3.12 µg/ml). Antibiotic remnants found in tested s
amples were shown in Table 2. Each value of
the detected peak was calibrated with a standard
calibration curve and the residue value was mentioned
in µg/ml.
The HPLC results indicates the presence of residual
amount of ciprofloxacin, the peak of which appears at
retentintion time of 8.20 min compared with standard
run under same conditions. Maximum concentration
of ciprofloxacin was observed in liver extract. The
peak for oxytetracycline appears at retention time of
4.12 minutes. Maximium amount of drug was found in
liver extract similar to ciprofloxacin. All the extracts of
muscles, liver and kidney showed antibacterial activity
against these pathogens that means they had antibiotic
remnants in them. The application of antibiotics has led
to the fear of the growth of resilient pathogenic bacterial
strains. The usage of antibiotic growth promoters was
banned in the EU in 2006 due to increasing bacterial
resistance and residual risk in animal products
(Regulation (EC) No. 1831/2003). The fact that the use
of antibiotics as growth promoters has been banned and
it is expected that other countries would expand the
policy by developing the alternative strategies. Various
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Table 2. Antibiotic remnants in microgram per ml of chicken sample.
Antibiotic

Chicken extract sample
Grade-A

Ciprofloxacin

Grade-B

Grade-C

Grade-A

Oxytetracycline

Grade-B

Grade-C

Peak area

Antibiotic residue (µg/ml)

Muscle

67245.33

3.01

Kidney

94087.11

4.27

Liver

135841.00

6.23

Muscle

81305.31

3.67

Kidney

109851.3

5.01

Liver

144362.2

6.63

Muscle

71505.93

3.21

Kidney

89187.42

4.04

Liver

130302.2

5.97

Muscle

56421.95

3.33

Kidney

106334.2

6.57

Liver

149160.1

9.35

Muscle

64124.45

3.83

Kidney

107874.7

6.67

Liver

147003.4

9.21

Muscle

68591.9

4.12

Kidney

122663.5

7.63

Liver

177813.4

11.21

natural materials have been investigated as effectual
replacements to antibiotic growth promoters.
Antimicrobial residues in food of animal origin
have received much attention in developed countries
to ensure food safety, many countries have monitoring
programs to avoid MRL in food of animal origin [24,
25]. Currently, there is no proper system to monitor
the presence of MRL in animal products in Pakistan.
Therefore, screening of food products from animal
origin intended for human consumption for the presence
of MRL is essential to ensure food safety [16-18,
26-28].

Conclusions

The study revealed that most of the local broiler
chickens contained one or more antibiotic remnants.
Antibiotic remnants detected in higher frequency
in lighter chickens than heavier ones irrespective of
sampling area/farm. It seems that broiler weighing more
than two kilograms is the safest category. Withdrawal
periods are not observed when broiler chickens are
marketed. It was seen that almost all the samples have
remnants more than MRL of American standards. This
suggested that poultry meat from the studied area was
not good for the human health and certain steps must be
taken to avoid the remnants of antibiotics which caused
serious damage otherwise.

Conflict of Interest
The authors declare no conflict of interest.

References
1. OLGUNOGLU M.P., OLGUNOGLU İ.A. Heavy Metal
Contents in Blue Swimming Crab from the Northeastern
Mediterranean Sea, Mersin Bay, Turkey. Pol. J. Environ.
Stud. 25 (5), 2233, 2016.
2. TUAN YUSOF T.R., ABDUL RAHMAN N.A., ARIFF
AB, CHE MAN H. Evaluation of Hydrogen and Methane
Production from Co-digestion of Chicken Manure and
Food Waste. Pol. J. Environ. Stud. 28 (4), 3003, 2019.
3. WAJAHAT R., YASAR A., KHAN A.M., TABINDA A.B.,
BHATTI S.G. Ozonation and Photo-Driven Oxidation of
Ciprofloxacin in Pharmaceutical Wastewater: Degradation
Kinetics and Energy Requirements. Pol. J. Environ. Stud.
28 (3), 1933, 2019.
4. HASSAN S.M., IQBAL M., BOKHARI T.H., NISAR N.,
TAHIR M.A., ABBAS M., KANWAL Q., IQBAL D.N.,
NAZIR A. Fungal infestation and aflatoxins synthesis
control in stored poultry feed using medicinal plants.
Environ. Technol. Innovat. 7, 194, 2017.
5. IQBAL M., ABBAS M., NAZIR A., QAMAR A.Z.
Bioassays based on higher plants as excellent dosimeters
for ecotoxicity monitoring: A review. Chem. Int. 5 (1), 1,
2019.

Novel Approach for Investigation of Antibiotic...
6. MOON S.L., BEDI J.S., GILL J.P.S., AULAKH R.S.
Studies on Antibiotic Residues in Chicken and its Public
health Significance. Adv. Biores. 9 (1), 135, 2018.
7. NASIM A., ASLAM B., JAVED I., ALI A., MUHAMMAD
F., RAZA A., SINDHU Z-U-D. Determination of
florfenicol residues in broiler meat and liver samples using
RP-HPLC with UV–visible detection. J. Sci. Food Agric.
96 (4), 1284, 2016.
8. NAZ N., NASIM F.U.H., PASHA T.S. Prevalence of
Antibiotic-Resistant Airborne Bacteria along Roadsides in
Rahim Yar Khan, Pakistan. Pol. J. Environ. Stud. 28 (3),
1295, 2019.
9. KRALIK G., KRALIK Z., STRAKOVÁ E., ŠPERANDA
M., KRALIK I., STRELEC I. Influence of dietary
replacement of sunflower oil with milk thistle (Silybum
marianum) oil on chicken meat quality and antioxidant
status of liver. Acta Vet. Brno 84 (4), 373, 2015.
10. NELSON J.M., CHILLER T.M., POWERS J.H., ANGULO
F.J. Fluoroquinolone-resistant Campylobacter species and
the withdrawal of fluoroquinolones from use in poultry: a
public health success story. Clin. Infec. Diseas. 44 (7), 977,
2007.
11. ARSHAD M., QAYYUM A., SHAR G.A., SOOMRO
G.A., NAZIR A., MUNIR B., IQBAL M. Zn-doped SiO2
nanoparticles preparation and characterization under
the effect of various solvents: Antibacterial, antifungal
and photocatlytic performance evaluation. J. Photochem.
Photobiol. B: Biol. 185, 176, 2018.
12. ASHRAF R., SULTANA B., RIAZ S., MUSHTAQ M.,
IQBAL M., NAZIR A., ATIF M., ZAFAR Z. Fortification
of phenolics, antioxidant activities and biochemical
attributes of radish root by plant leaf extract seed priming.
Biocatal. Agric. Biotechnol. 16, 15, 2018.
13. JUBEEN F., IQBAL S.Z., SHAFIQ N., KHAN M.,
PARVEEN S., IQBAL M., NAZIR A. Eco-friendly
synthesis of pyrimidines and its derivatives: A review on
broad spectrum bioactive moiety with huge therapeutic
profile. Syn. Commun. 48 (6), 601, 2018.
14. KAMRAN M., KHAN M.R., KHAN H.U., ABBAS M.,
IQBAL M., NAZIR A. Phytochemical and cytotoxic
evaluation of Medicago monantha: In vivo protective
potential in rats. Biomed. Pharmaco. 102, 1052, 2018.
15. ABBAS M., ADIL M., EHTISHAM-UL-HAQUE S.,
MUNIR B., YAMEEN M., GHAFFAR A., SHAR G.A.,
TAHIR M.A., IQBAL M. Vibrio fischeri bioluminescence
inhibition assay for ecotoxicity assessment: A review. Sci.
Tot. Environ. 626, 1295, 2018.
16. CAHYANA A.H., KAM N. Study on the stability of
antioxidant and anti α-glucosidase activities using soaking
treatment in Okra (Abelmoschus esculentus L.) mucilage
extraction. Chem. Int. 3 (3), 202, 2016.

4457
17. NAZIR A., KALIM I., SAJJAD M., USMAN M., IQBAL
M. Prevalence of aflatoxin contamination in pulses and
spices in different regions of Punjab. Chem. Int. 5 (4), 274,
2019.
18. IQBAL M., ABBAS M., ADIL M., NAZIR A., AHMAD
I. Aflatoxins biosynthesis, toxicity and intervention
strategies: A review. Chem. Int. 5 (3), 168, 2019.
19. JORGENSEN J.H., TURNIDGE J.D. Susceptibility test
methods: dilution and disk diffusion methods. In: Manual
of Clinical Microbiology, Eleventh Edition. edn.: Am. Soc.
Microbiol. 2015, 1253, 2015.
20. COULADIS M., TZAKOU O., VERYKOKIDOU E.,
HARVALA C. Screening of some Greek aromatic
plants for antioxidant activity. Phytotherapy Research:
An International J. Pharmacol. Toxicol. Eva. Nat. Prod.
Derivat. 17 (2), 194, 2003.
21. D STEEL R.G., TORRIE J.H. Principles and procedures
of statistics: a biometrical approach, 3rd edn. New York,
USA: McGraw-Hill; 1986.
22. IGWE O., NWAMEZIE F. Green synthesis of iron
nanoparticles using flower extract of Piliostigma
thonningii and antibacterial activity evaluation. Chem. Int.
4, 60, 2018.
23. AWWAD A.M., SALEM N.M., AQARBEH M.M.
ABDULAZIZ FM. Green synthesis, characterization
of silver sulfide nanoparticles and antibacterial activity
evaluation. Chem. Int. 6 (1), 42, 2020.
24. HAMID A.A., OGUNTOYE S.O., ALLI S.O.,
AKOMOLAFE G.A., ADERINTO A., OTITIGBE A.,
OGUNDARE A.M., ESINNIOBIWA Q.M., AMINU R.O.
Chemical composition, antimicrobial and free radical
scavenging activities of Grewia pubescens. Chem. Int. 2
(4), 254, 2016.
25. HASSEN E.B., ASMARE A.M. Predictive performance
modeling of Habesha brewery wastewater treatment plant
using artificial neural networks. Chem. Int. 5 (1), 87, 2019.
26. MUNIR A., SULTANA B., BASHIR A., GHAFFAR
A., MUNIR B., SHAR G.A., NAZIR A., IQBAL M.
Evaluation of Antioxidant Potential of Vegetables Waste.
Pol. J. Environ. Stud. 27 (2), 947, 2018.
27. QAMAR A., ASI R., IQBAL M., NAZIR A., ARIF K.
Survey of Residual Pesticides in Various Fresh Fruit Crops:
A Case Study. Pol. J. Environ. Stud. 26 (6), 2703, 2017.
28. SULEMAN M., NOUREN S., HASSAN SM., FAIZ A.H.,
SAHR G.A., SOOMRO G.A., TAHIR M.A., IQBAL M.,
NAZIR A. Vitality and Implication of Natural Products
from Viburnum Grandiflorum: an Eco-Friendly Approach.
Pol. J. Environ. Stud. 27 (3), 1407, 2018.

