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Abstract

This study aimed to investigate the incidence of antimicrobial residues among chicken meat
samples including thigh muscle, breast muscle, and wings. A total of 390 samples were collected
randomly from different retail outlets at Erbil Governorate from January 1st to June 30th, 2019. The
residues were detected by using qualitative field disc assay and disc diffusion assay against Bacillus
subtilis bacteria on agar plates. The incidence rate was (13.3%) and (10.8%) according to qualitative
field disc assay and disc diffusion assay, respectively. The highest rates were found in breast and
thigh samples by both assays. However, no significant differences were found between the meat cuts
or the site of sample collection (urban or suburban). Regarding the monthly variations, the progress
of winter-spring months was found to be associated with a decrease in antibiotic residue levels among
chicken meat. Further evaluation of the one-year monitoring and antimicrobial stability period in
chicken meat is recommended.

Keywords: Antibiotic resistance, incidence, Kurdistan region, Qualitative field disc assay, Disc
diffusion assay

DOI: 10.21608/svu.2020.37286.1073  Received: July 26, 2020 Accepted: December 5, 2020
Published: January 1, 2021. Corresponding Author: Dhary Alewy Almashhadany E-mail:
alewil987@gmail.com

Citation: Almashhadany, 2021. Detection of antimicrobial residues among chicken meat by ssimple,

reliable, and highly specific techniques. SVU-1JVS 2021, 4(1): 1-9.
Copyright: © Almashhadany. This is an open access article distributed under the terms of the creative

common attribution license, which permits unrestricted use, distribution and reproduction in any
medium provided the original author and source are created.

Competing interest: The authors have declared that no competing interest exists.



https://maktoob.images.search.yahoo.com/images/view;_ylt=AwrJ7B3IxylcQ.0As2PVlQx.;_ylu=X3oDMTIzZ3J0dTUwBHNlYwNzcgRzbGsDaW1nBG9pZAMwOTQ2YmYxOTU4YjE4NTFlY2MyNGIxN2UzNWRmNDJhZARncG9zAzIwBGl0A2Jpbmc-?.origin=&back=https://maktoob.images.search.yahoo.com/search/images?p%3DCROSSMARK%2BLOGO%26fr%3Dyfp-t%26fr2%3Dpiv-web%26tab%3Dorganic%26ri%3D20&w=800&h=450&imgurl=epi-rsc.rsc-cdn.org/globalassets/05-journals-books-databases/journal-authors-reviewers/our-processes-policies/0927-crossmark-logo_f2b-1600.jpg?version%3D277fdd73%26width%3D800%26format%3Djpg%26quality%3D80&rurl=http://www.rsc.org/journals-books-databases/journal-authors-reviewers/processes-policies/&size=24.8KB&name=Our+processes&p=CROSSMARK+LOGO&oid=0946bf1958b1851ecc24b17e35df42ad&fr2=piv-web&fr=yfp-t&tt=Our+processes&b=0&ni=21&no=20&ts=&tab=organic&sigr=12pckrne7&sigb=13d0uvlm2&sigi=15v0bolr4&sigt=10ds69it2&sign=10ds69it2&.crumb=MQhCqntO4Rn&fr=yfp-t&fr2=piv-web

Almashhadany, 2021

SVU-1JVS, 4 (1): 1-9

INTRODUCTION

Chicken meat is a cheap, easily
available, and nutritive source of important
diet constituents, especially in low-income
countries. It contains a significant amount
of the essential polyunsaturated fatty acids
(PUFAS), especially the omega (n)-3 fatty
acids, B-complex vitamins, minerals, and
essential fatty acids. Chicken meat is also
one of the recommended constituents of
Dietary Approaches to Stop Hypertension
(DASH) diet (Donma and Donma, 2017;
Esnaola-Gonzalez et al., 2020). However,
as other food of animal origin, chicken meat
is frequently reported to be contaminated
with antibiotic residues.

Chemically,  antimicrobials are
heterogeneous groups of bioactive small
organic molecules naturally produced by
secondary metabolism of microorganisms
like fungi and bacteria, at low
concentrations. This group of drugs
comprises antifungals, antibiotics,
antiprotozoal that either Kill pathogens or
stop their growth (Savarino et al., 2020;
Singh et al., 2019). The massive animal
production in current decades has been
aided by the use of veterinary medicinal
products; especially, anti-infective drugs.
Antimicrobials in food animals and poultry
are used for three main purposes;
therapeutic, prophylactic, and growth
promotion. Prophylactic administration of
antimicrobials is achieved by sub-
therapeutic doses to healthy animals
considered to be at risk but before the
expected onset of disease. On the other
hand, administration at very low doses of
antimicrobials, usually as a feed additive,
may be practiced to suppress gut bacteria
leaving more nutrients for animals or birds
to be absorbed (Jammoul and El Darra,
2019; Maharjan et al., 2020).

After  the  administration  of
antimicrobials, such drugs leave residues in
the tissues of these animals and the foods
derived from them like chicken meat, red
meat, milk, table eggs (Al-mashhadany,
2019). The presence of antibiotic residues
in foods of animal origin, combined with a
failure to comply with the instructions for
their use, particularly dose and withdrawal
period, as well as poor livestock production
practices, can have serious consequences
for consumer health (Aidara-Kane et al.,
2018; Stella et al., 2020). The presence of
antibiotic residues in food of animal origin
above the maximum residue limits (MRLS)
is recognized globally by several public
health authorities as being illegal (Beyene,
2016; Polveiro et al., 2020). Other factors
are known to contribute to the problem of
antibiotic residues in meat include the
availability of antimicrobials to a
nonprofessional, prevalent usage or
unnecessary dosages of antibiotics, and lack
or absence of implementation of limiting
legislation to use antibiotics
(Almashhadany, 2009; FSA, 2020).

Persistence of antibiotic residues is
known to cause direct toxicity, allergic
reactions, disturbance of the normal GIT
microbiota, and bone marrow disorders.
Various congenital anomalies may be seen
in the newborn children due to long term
exposure of antibiotic residues during the
gestation period (Chen et al., 2019;
Menkem et al., 2019). Carcinogenic
impacts, the mutagenic effect are another
dangerous impact of antibiotic residues.
Additionally, the emergence of antibiotic-
resistant bacteria is also linked to antibiotic
residues (Bacanli and Basaran, 2019; Stella
et al., 2020). There are insufficient data at
the Erbil governorate regarding the scale of
antibiotic residues among chicken meat.
Hence, this work was conducted to
determine the degree of residues prevalence
in chicken meat sold in the Erbil
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governorate using standard techniques. The
association between months and occurrence
of antibiotic residues was also investigated.

MATERIALS AND METHODS
Study design and sampling

The current study was conducted to
detect antibiotic residues in chicken meat
and evaluate its public health significance at
the Erbil governorate. A total of 390 thigh
muscle, breast muscle, and wing (130 for
each) were randomly collected from
different retail markets in Erbil city,
(Kurdistan region, Iraq) during the period
from January to June 2019. Approximately
50 to 100 gm of each sample was wrapped
in polythene bags and put in cool boxes with
dry ice or freezer packs at 4°C and
transported to the Department of Medical
Lab Science (DMLS), College of Science
(CSCN), Knowledge University (KNU).
Samples were stored at -20° C until
analyzed.

Preparation of test bacteria

Spores suspension of Bacillus subtilis
was prepared at desired concentration
according to method previously described
by Al-mashhadany et al., 2018. Briefly,
heavy inoculums of Bacillus subtilis were
introduced to the surface of nutrient agar
plates (HiMedia, India) and incubated at
30°C for 10 days to induce sporulation.
After the incubation period, growth was
harvested into 10 ml of sterile normal saline
and heated at 70°C for 10 minutes to kill the
vegetative cells. After sterilization of the
newly prepared nutrient agar medium, an
inoculum of 0.1 ml of spore suspension
(=1.5x108 CFU/ml) was mixed with 100 ml
of the medium before solidification. The
molten agar was poured into Petri dishes
and allowed to solidify at room
temperature. Plates were used on the same
day of preparation or held at the refrigerator
and used within one week.

Detection of antibiotic residues
Qualitative field disc assay

Qualitative field disc assay as
described by the AOAC was followed
according to previously described (Mangsi
et al., 2014). A disc-shaped meat sample of
2 mm thick and 8 mm in diameter was made
by sterile cork borer and placed on an agar
plate containing test bacteria (B. subtilis).
The plates were incubated aerobically at
37°C for 24 hours. After incubation, the
presence of transparent zones of 1 cm or
more around the disc-shaped sample was
considered as a positive result indicating the
presence of antibiotic residues. Absence of
inhibition zone around samples considered
negative.

Disc Diffusion Assay

Incisions were made in the meat
samples using clean sterile forceps. A
sterile paper disc was placed into the
incision and left until it was saturated and
then the disc was transferred and placed on
the agar surface. The plates were then
inverted and incubated at 37°C for 24 hours.
The existence of antibiotic residues in the
sample was indicated by the appearance of
an inhibition zone with a diameter equal to
or more than 2 mm. The absence of residues
was indicated by the absence of the
inhibition zone around the disc (Al-
mashhadany et al., 2018; Elnasri et al.,
2014).

Statistical analysis

Data were analyzed using the SPSS
software version 25. Confidence intervals
of prevalence were calculated using “exact”
Clopper-Pearson method at alpha level of
0.05. Chi square test was applied to test the
difference between groups.

RESULTS AND DISCUSSION

Occurrence of antibiotic residues
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Out of 390 chicken meat samples, 52
samples (13.3%) were positive for the
presence of antibiotic residues detected by
qualitative field disc assay and 42 samples
(10.8%) by disc diffusion assay (Table 1).

Table 1. Occurrence of antibiotic residues among
chicken meat samples.

Typeofmeat | No.Examined | Positive samplesn (%) 95%Cl Pvalue

Qualitative field disc assay

Thigh 13 (1) 7812011

Breast 130 22(169) 10.92-2449 | 0243

Wing 130 13(100) 5.43-1649

Total 390 52(13.3) 10.12-17.11

Disc Diffusion Assay

Thigh 130 15(115) 6,560~ 1832

Breast 130 18(139) 842-2100 | 0134

Wing 130 969 321-1274

Tota 30 12(108) T87-1428

Statistically, up to 17.11% of chicken
meat sold in Erbil is expected to contain
antibiotic residues. There is no significant
difference between meat types in terms of
antibiotic residue level. The qualitative
field disc assay method detected high
proportions of antibiotic residues among
chicken meat samples (13.3%) than the disc
diffusion assay method (10.8%), but this
difference is not statistically significant (P
=0.284).

The current findings are consistent
with the study results previously conducted
in Erbil city (Al-mashhadany et al., 2018).
The total occurrence of antibiotic residues
in poultry meat samples was 11.1 % where
8.9% of thigh muscle and 6.7% of breast
muscle harbored detectable levels of
residues. Additionally, other similar studies
from Nigeria (Ezenduka et al., 2014), and
Egypt (Amroa et al., 2013; Morshdy et al.,
2015) reported occurrence rates ranging
from 10% to 15% in breast and thigh

muscles. A worth mentioning point is that
these studies reported liver samples to
contain higher detectable levels than muscle
samples obtained from the same chicken.
Yet, the lower rate was reported from
Bulgaria (Pavlov et al., 2008) where the
incidence of antibiotic residues was as low
as 4% in breast muscle. In contrast, higher
prevalence ranges (22% to 29%) were
reported from Sudan (Elnasri et al., 2014),
India (Sahu and Saxena, 2014), Palestinian
Gaza strip (Albayoumi, 2015), Turkey (Er
et al, 2013), Nepal (Maharjan and
Neupane, 2020), and China (Wang et al.,
2017) in muscle tissue by different
methods. Moreover, much higher rates were
documented from numerous countries in
different regions around the globe (Tajick
and Shohreh, 2006; Chaiba et al., 2017;
Islam et al., 2016; Lee et al., 2018). The
rates ranged from 36% in Morocco (Chaiba
etal., 2017) to 56% in Bangladesh (Islam et
al., 2016). Such rates mostly result from
irrational use of antibiotics and violations of
withdrawal period schedules (Chen et al.,
2019; Menkem et al., 2019).

Incidence of antibiotic residues
according to sampling location

15 - 143
11.4 11.7
10 8.6

Thigh Breast Wing

mUrban = Suburban

Figure 1. Incidences of antibiotic residues positive
samples in urban and suburban areas according to
qualitative field disc assay.

One-hundred thirty meat samples of
each type were collected from chickens
originated from urban and suburban areas.
The total occurrence rates of antibiotic
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residues in samples from suburban areas
were higher than urban areas according to
qualitative field disc assay (11.4% vs
15.6%) (Figure 1).

Nonetheless, no significant difference
was found between locations in terms of
antibiotic residues prevalence (P = 0.224).
Location-based variations in terms of
antibiotic residue occurrence were reported
from Nepal (Raut et al., 2017; Pantha et al.,
2019), and Indonesia (Haruni et al., 2019)
where antibiotic residues were detected in
some locales and were absent in others.
Such variations are mostly influenced by
farmer’s awareness and implementation of
food safety regulations by local authority.

Monthly variations in occurrence
rate of antibiotic residues

The change in the incidence rate of
antibiotic residues was observed in a time
scale manner. Based on both assays, the
highest frequency of antibiotic residues was
detected in February (19.7% and 16.7%),
while the lowest rate was found in June
(6.9% and 5.6%) (Figure 2).
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Figure 2. Monthly variations in occurrence rate of
antibiotic residues in chicken meat samples.
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There is a minor association (r* =
0.622) between the progress of winter-
spring months and the decrease in the
incidence of antibiotic residues in chicken
meat.

These findings are in good agreement
with previously reported patterns in which
winter season progress was associated with
a decrease in residue occurrence in meats
(Aalipour et al., 2013; Pavlov et al., 2008).
Indeed, the decrease of antibiotics residues
frequency was associated with an increase
in temperature and the concomitant
decrease in rain levels and humidity in Erbil
city. The wet conditions during winter are
most likely associated with higher
incidences of poultry diseases that
encourage antimicrobial drug misuse
(Movassagh, 2012). However, this
observation contradicts the previously
reported pattern in Nigeria (Omeiza and
Nafarnda, 2015). The later study reported
that a higher concentration of ARs in
chicken eggs during dry windy and harsh
weather.

There are several steps that can be
taken to control and avoid antibiotic
residues in chicken meat (Almashhadany,
2020; Vishnuraj et al., 2016). First, the
highest priority of veterinary care should be
given to  food-producing  animals.
Reduction of antimicrobial usage in
livestock production and enforcement of
appropriate  withdrawal periods of
antimicrobial drugs by government
authorities or regulatory bodies are also
effective strategies. Additionally, the
creation of mass awareness regarding risks
of antibiotic residues in meat and meat
products along with appropriate hygiene
practices will all mitigate the contamination
prevalence. Lastly, simple rapid, accurate,
and economic methods should be developed
to examine food before being introduced to
markets.

CONCLUSION

Thefindings of this work indicated that the
presence of antibiotic residues in chicken
meat is moderately high. The occurrence
rate of residues decreases as wet seasons
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(winter and spring) progress.
Microbiological methods, particularly
qualitative field disc assay and disc
diffusion assay are quite suitable for the
detection of antimicrobial residues
especially as they are less expensive than
immunochemical and chromatographic
methods. Indeed, a large number of samples
can be screened at a minimal cost. The
withdrawal period should be observed
carefully before the birds are slaughtered.
Besides, the public should be educated on
the appropriate cooking preparation of
poultry meat. In addition, we must
emphasize the proper use of antimicrobial
agents in the treatment, prevention, and
control of diseases as well as ensuring
effective implementation of regulatory
measures.

CONFLICT OF INTEREST

The author declares that he has no
conflict of interest.

ACKNOWLEDGEMENTS

Author wish to thank Knowledge
University for supporting and providing
facilities.

REFERENCES

Aalipour F, Mirlohi M, Jalali M. (2013).
Prevalence of antibiotic residues in
commercial milk and its variation by
season and thermal processing
methods. International Journal of
Environmental Health Engineering,
2(1),41. https://doi.org/10.4103/2277-
9183.122429.

Aidara-Kane A, Angulo FJ, Conly J,
Minato Y, Silbergeld EK, McEwen
SA, Wallinga D, Collignon PJ
(2018). World Health Organization
(WHO) guidelines on use of
medically important antimicrobials in

food-producing animals.
Antimicrobial Resistance and
Infection Control, 7.
https://doi.org/10.1186/s13756-017-
0294-9.

Albayoumi MA (2015). Detection of
Antibiotic  Residues in  Broiler
Chickens in Gaza Strip. MSc thesis,
Islamic University-Gaza, Palestine.
Retrieved from
https://iugspace.iugaza.edu.ps/bitstre
am/handle/20.500.12358/21537/file_
1.pdf?sequence=1&isAllowed=y.

Alla MBW, Mohamed TE, Abdelgadir
AE (2013). Detection of antibiotics
residues in  beef in  Ghnawa
slaughterhouse, Khartoum state,
Sudan. Journal of Veterinary
Medicine and Animal Production,
5(10): 574-580.

Almashhadany DA (2009). Detection of
antibiotic residues in red meat and the
effect of heat treatment on them.
Thamar University Journal for Studies
and Research, 10(B): 17-28.

Al-mashhadany DA (2019). Detection of
antibiotic residues among raw beef in
Erbil City (lraq) and impact of
temperature on antibiotic
remains. Italian Journal of Food
Safety, 8(1): 6-10.

Almashhadany DA (2020). Monitoring of
antibiotic residues among sheep meats
at Erbil city and thermal processing
effect on their remnants. Iraqi Journal
of Veterinary Sciences, 34(2), 217-
222.https://doi.org/10.33899/ijvs.201
9.125814.1161.

Al-mashhadany DA, Nahla AA, Zaki
AM, Mohammad VS (2018).
Detection of Antibiotic Residues
among Poultry Meat in Erbil City and
Impact of Thermal Processing on


https://doi.org/10.4103/2277-9183.122429
https://doi.org/10.4103/2277-9183.122429
https://doi.org/10.1186/s13756-017-0294-9
https://doi.org/10.1186/s13756-017-0294-9
https://iugspace.iugaza.edu.ps/bitstream/handle/20.500.12358/21537/file_1.pdf?sequence=1&isAllowed=y
https://iugspace.iugaza.edu.ps/bitstream/handle/20.500.12358/21537/file_1.pdf?sequence=1&isAllowed=y
https://iugspace.iugaza.edu.ps/bitstream/handle/20.500.12358/21537/file_1.pdf?sequence=1&isAllowed=y
https://doi.org/10.33899/ijvs.2019.125814.1161
https://doi.org/10.33899/ijvs.2019.125814.1161

Almashhadany, 2021

SVU-1JVS, 4 (1): 1-9

Remnants. Research Journal of Life
Sciences,Bioinformatics, Pharmaceut
ical and Chemical Sciences, 3: 237—
247.

Amroa FH, Hassan MA, Mahmoud AH
(2013). Spiramycin Residues in
Chicken Meat and Giblets. Benha
Veterinary Medical Journal, 24 (1):
51-61.

Bacanh M, Basaran N (2019). Importance
of antibiotic residues in animal food.
Food and Chemical Toxicology.
https://doi.org/10.1016/j.fct.2019.01.
033

Beyene T (2016). Veterinary drug residues
in food-animal products: its risk
factors and potential effects on public
health. Journal of Veterinary Science
and Technology, 7 (1): 1-7.

Chaiba A, Filali FR, Chebaibi A (2017).
Investigation of Antibiotic Residues
in Poultry Products in Meknes —
Morocco. Journal of Advances in
Microbiology, 2 (1): 1-8.

Chen J, Ying G-G, Deng W-J (2019).
Antibiotic  Residues in  Food:
Extraction, Analysis, and Human
Health  Concerns.  Journal  of
Agricultural and Food Chemistry, 67
(27): 7569-7586.

Donma MM, Donma O (2017). Beneficial
Effects of Poultry Meat Consumption
on Cardiovascular Health and the
Prevention of Childhood Obesity.
Med One, 2 (4): 1-7.

Elnasri HA, Adil M, Samah A (2014).
Screening of antibiotic residues in
poultry liver, kidney and muscle in
Khartoum State, Sudan. Journal of
Applied and Industrial Sciences, 2 (3):
116-122.

Er B, Kaynak OF, Demirhan B, Ozgacar
SO, Oktem AB, Abbasoglu U
(2013). Screening of quinolone
antibiotic residues in chicken meat
and beef sold in the markets of
Ankara, Turkey. Poultry Science,
92(8): 2212-2215.

Esnaola-Gonzalez 1, Gomez-Omella M,
Ferreiro S, Fernandez I, Lazaro I,
Garcia E (2020). An loT Platform
towards the Enhancement of Poultry
Production Chains. Sensors, 20(6):
1549.https://doi.org/10.3390/s200615
49,

Ezenduka EV, lke OS, Anaelom NJ
(2014). Rapid  detection  of
antimicrobial residues in poultry: A
consequence of non-prudent use of
antimicrobials. Health, 06(02): 149-
152.

FSA (2020). Guidance for milk producers
on hygiene standards and testing milk
for antibiotic residues. Retrieved
April 14, 2020, from
https://www.food.gov.uk/business-
guidance/milk-hygiene-and-
antibiotic-residues.

Haruni S, Malaka R, Ali HM (2019).
Prevalence of Microbial
Contamination and Antibiotic
Residue in Chicken Meat, Beef, and
Offal in South Sulawesi. Hasanuddin
Journal of Animal Science, 1 (1): 1-
11.

Islam A, Saifuddin AKM, Al Faruq A,
Islam S, Shano S, Alam M, Hassan
MM (2016). Antimicrobial residues
in tissues and eggs of laying hens at
Chittagong, Bangladesh. International
Journal of One Health, 2: 75-80.

Jammoul A, ElI Darra N (2019).
Evaluation of antibiotics residues in
chicken meat samples in Lebanon.


https://doi.org/10.1016/j.fct.2019.01.033
https://doi.org/10.1016/j.fct.2019.01.033
https://doi.org/10.3390/s20061549
https://doi.org/10.3390/s20061549
https://www.food.gov.uk/business-guidance/milk-hygiene-and-antibiotic-residues
https://www.food.gov.uk/business-guidance/milk-hygiene-and-antibiotic-residues
https://www.food.gov.uk/business-guidance/milk-hygiene-and-antibiotic-residues

Almashhadany, 2021

SVU-1JVS, 4 (1): 1-9

Antibiotics, 8 (2): 69.
https://doi.org/10.3390/antibiotics802
0069.

Lee, H. J., Cho, S. H., Shin, D., & Kang,
H. S. (2018). Prevalence of antibiotic
residues and antibiotic resistance in
isolates of chicken meat in Korea.
Korean Journal for Food Science of
Animal Resources, 38 (5): 1055-
1063.

Maharjan B, Neupane R (2020). Dikar
Dev Bhatta. Antibiotic Residue in
Marketed Broiler Meat of Kathmandu
Metropolitan  City. Archives of
Veterinary Science and Medicine, 3,
1-10.

Mangsi AS, Khaskheli M, Soomro AH,
Shah MG (2014). Antibiotic
Residues Detection in Raw Beef
Meat Sold for Human Consumption in
Sindh, Pakistan. International Journal
of Research in Applied, Natural and
Social Sciences, 2 (7): 2321-8851.

Menkem ZE, Ngangom BL, Tamunjoh
SSA, Boyom F F (2019). Antibiotic
residues in food animals: Public
health concern. Acta Ecologica
Sinica, 39 (5): 411-415.

Morshdy AE, El-Atabany Al, Rezk MA
(2015). Studies on  Antibiotic
Residues in Imported and Locally
Frozen Chicken Meat. In Conference
of Food Safety, Suez Canal
University. Suez: Suez Canal
University. Retrieved from
http://vet.scuegypt.edu.eg/.

Movassagh MH (2012). Detection of
antibiotics residues in cow raw milk in
Bostanabad Region, Iran. Research
Opinions in Animal & Veterinary
Sciences. 2(1): 1-3.

Omeiza GK, Nafarnda WD (2015).
Annual trend in the occurrence of
antimicrobial drug residues
particularly Chloramphenicol using a
comparative detection method in
Federal Capital Territory (FCT),
Abuja, Nigeria. Journal of
Environment, Science, Toxicology,
and Food Technology, 9 (9): 60-66.

Pantha C, Thapaliya S, Aryal B,
Bhattarai N, Sharma S (2019).
Evaluation of Antibiotic Residues in
Marketed Broiler Meat of Kathmandu
Valley of Nepal. EC Veterinary
Science, 4(9): 26-35.

Pavlov A, Lashev L, Vachin I, Rusev V,
others  (2008).  Residues  of
antimicrobial drugs in chicken meat
and offals. Trakia Journal of Science,
6(1): 23-25.

Polveiro RC, Vidigal PMP, Mendes TA
de O, Yamatogi RS, Lima MC,
Moreira MAS (2020). Effects of
enrofloxacin  treatment on the
bacterial microbiota of milk from
goats with  persistent  mastitis.
Scientific Reports, 10(1): 4421.
https://doi.org/10.1038/s41598-020-
61407-2.

Raut R, Mandal RK, Kaphle K, Pant D,
Nepali S, Shrestha A (2017).
Assessment of antibiotic residues in
the marketed meat of Kailali and
Kavre of Nepal. International Journal
of Applied Sciences and
Biotechnology, 5(3): 386—-389.

Sahu R, Saxena P (2014). Antibiotics in
Chicken Meat. New Delhi. Retrieved
from.https://www.researchgate.net/pr
ofile/Ramakant_Sahu/publication/26
6208046_Antibiotics_in_Chicken_M
eat/links/542a71e50cf27e39fa8e923f/
Antibiotics-in-Chicken-Meat.pdf.


https://doi.org/10.3390/antibiotics8020069
https://doi.org/10.3390/antibiotics8020069
http://vet.scuegypt.edu.eg/
https://doi.org/10.1038/s41598-020-61407-2
https://doi.org/10.1038/s41598-020-61407-2
https://www.researchgate.net/profile/Ramakant_Sahu/publication/266208046_Antibiotics_in_Chicken_Meat/links/542a71e50cf27e39fa8e923f/Antibiotics-in-Chicken-Meat.pdf
https://www.researchgate.net/profile/Ramakant_Sahu/publication/266208046_Antibiotics_in_Chicken_Meat/links/542a71e50cf27e39fa8e923f/Antibiotics-in-Chicken-Meat.pdf
https://www.researchgate.net/profile/Ramakant_Sahu/publication/266208046_Antibiotics_in_Chicken_Meat/links/542a71e50cf27e39fa8e923f/Antibiotics-in-Chicken-Meat.pdf
https://www.researchgate.net/profile/Ramakant_Sahu/publication/266208046_Antibiotics_in_Chicken_Meat/links/542a71e50cf27e39fa8e923f/Antibiotics-in-Chicken-Meat.pdf
https://www.researchgate.net/profile/Ramakant_Sahu/publication/266208046_Antibiotics_in_Chicken_Meat/links/542a71e50cf27e39fa8e923f/Antibiotics-in-Chicken-Meat.pdf

Almashhadany, 2021 SVU-JVS, 4 (1): 1-9

Savarino AE, Terio V, Barrasso R, Ceci
E, Panseri S, Chiesa LM, Bonerba
E (2020). Occurrence residues in
apulian of antibiotichoney: Pollution
potential  riskby anti  bioticsof
environmental. Italian Journal of

Food Safety, 9(1).
https://doi.org/10.4081/ijfs.2020.867
8.

Singh BP, Rateb ME, Rodriguez-Couto
S, Polizeli M de LT, de M, Li W-J
(2019). Editorial: Microbial
Secondary  Metabolites:  Recent
Developments and Technological

Challenges. Frontiers in
Microbiology, 10, 914.
https://doi.org/10.3389/fmich.2019.0

0914.

Stella O-1 O, Ezenduka EV, Anaelom NJ
(2020). Screening for tylosin and
other antimicrobial residues in fresh
and fermented (nono) cow milk in
Delta state, South-South, Nigeria.
Veterinary World, 13(3): 458-464.

Tajick MA, Shohreh B (2006). Detection
of antibiotics residue in chicken meat
using TLC. International Journal of
Poultry Science, 5(7): 611-612.

Vishnuraj MR, Kandeepan G, Rao KH,
Chand S, Kumbhar V (2016).
Occurrence, public health hazards and
detection methods of antibiotic
residues in foods of animal origin: A
comprehensive review. Cogent Food

& Agriculture, 2(1).
https://doi.org/10.1080/23311932.2016
.1235458

Wang H, Ren L, Yu X, Hu J, Chen Y, He
G, Jiang Q (2017). Antibiotic
residues in meat, milk and aquatic
products in Shanghai and human
exposure assessment. Food Control,
80: 217-225.


https://doi.org/10.4081/ijfs.2020.8678
https://doi.org/10.4081/ijfs.2020.8678
https://doi.org/10.3389/fmicb.2019.00914
https://doi.org/10.3389/fmicb.2019.00914
https://doi.org/10.1080/23311932.2016.1235458
https://doi.org/10.1080/23311932.2016.1235458



