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Abstract | The broiler industry widely uses antibiotics, mainly to treat bacterial infections that cause digestive and
respiratory disorders. The chicken farming industry, especially broiler chickens, often uses antibiotics to cure bacterial
infections and secondary infections caused by bacteria. One of the microorganisms that cause digestive and respiratory
diseases in broiler chickens is the bacteria. Treatment of bacterial infections with antibiotics is increasing every year.
Broiler chickens infected by gram-positive and gram-negative bacteria are often treated with a combination of the an-
tibacterial agents enrofloxacin and tylosin, that work together in their mechanism of action and have synergistic action
in the antibacterial spectrum . Tylosin is a broad-spectrum macrolide antibiotic, while enrofloxacin is a broad-spectrum
fluoroquinolone antibiotic. On commercial poultry farms in Indonesia, the combination of enrofloxacin and tylosin
Tylosin and enrofloxacin are often used together as they have a synergistic action against gram-positive and gram-neg-
ative bacteria. However, overuse of antibiotics can lead to drug residues in the final product, potentially jeopardizing
the health of consumers. This research aims to identify the number of cases and residues of enrofloxacin and tylosin
that exceed the maximum threshold the maximum number of cases of overuse of enrofloxacin and tylosin antibiotics in
commercial broiler farms in Indonesia, as well as detect drug residues that exceed the maximum threshold set by SNI
2000. . Based on SNI 2000, the Maximum Residue Limit (BMR) is intended to increase consumer and broiler farmer
awareness about the impact of norfloxacin and tylosin residues in broiler products. The research methodology included
data collection from several commercial farms, laboratory analysis to detect antibiotic residues in chicken products,
and comparison of data with established standards. Enrofloxacin and tylosin residues in broiler chickens were found
in a number of literatures, both in residue cases and residue detection. Even from 2010 to 2023, several studies found
tylosin and enrofloxacin residues in broiler products. The results showed a significant increase in the use of antibiotics
over the past decade, as well as the discovery of enrofloxacin and tylosin residues above the permissible limits in some
broiler product samples. These findings indicate the need for increased awareness and regulation of antibiotic use in the
livestock sector to protect consumer health.
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INTRODUCTION

hicken meat production is a critical component of

poultry farming one of the main needs in animal
husbandry poultry in Indonesia, where the main supply is
comes from with broiler chickens being the primary source
of supply. Based on data obtained from the National Statis-
tics Agency, broiler chicken production from 2023 to 2024
with a total of 3.97 million tons (Bokhtiar e7 a/.,2023). Ac-
cording to data from the National Statistics Agency, broiler
chicken production reached 3.97 million tons in 2023-2024
(CBS, 2023). Enhancement the number of broiler chicken
populations is accompanied by with increasing consump-
tion of chicken meat community and also increased use an-
tibiotics in broiler farming. The use of antibiotics in broiler
chicken farming is not only for therapy, but also for growth
(Agyare et al., 2019), other than that it is used promotion
and prevention of diseases promoting growth, disease pre-
vention, and feed efficiency (Agyare ez al., 2019; Martinez
et al., 2021). Howefer, the use of antibiotics in the poultry
industry is often not in accordance with the provisions, re-
sulting in the emergence of antibiotic residues in chick-
en meat produced. The presence of antibiotic residues in
chicken meat can have a negative impact on human health,
including the emergence of antibiotic-resistant bacteria
that can be transmitted to humans (Bushen ez a/., 2021).

Antibiotics given in the livestock industry has a purpose as
an addition to animal feed for stimulate or increase growth
chicken weight, increase production chicken carcasses and
improve efficiency use of feed. The Indonesian government
has recognized the risks associated with antibiotic overuse
and, but use in 2017 issued through Regulation Minister of
Agriculture, Number: 14/PERMENTAN/PK.350/5/2017
concerning Veterinary Drug Classification, has been pro-
hibited the use of antibiotics as growth promoters in poul-
try farming (Majalija ez a/., 2023). Currently Despite this
regulation, the use of antibiotics is only for the treatment
of Salmonella sp., Escherichia coli, and Mycoplasma sp.
which often attacks chickens, because the Minister of Ag-
riculture Regulation prohibits the use of antibiotics as feed
additives to increase feed efficiency (Bushen ez a/, 2021).
The overuse of antibiotics in the poultry industry can lead
to the accumulation of antibiotic residues in chicken meat
and other poultry products, which poses a significant risk

to public health.

One of the current problems faced after the use of antibi-
otics is the inappropriate use of antibiotics, which can re-
sult in residue levels exceeding permissible limits cause the
accumulation of antibiotic residues that have the potential
to cause resistance to antibiotics. This not only contributes
to the development of antibiotic-resistant bacteria but also
poses other health risks, such as hypersensitivity reactions,
digestive issues, tissue damage, and neurological disorders

The presence of antibiotic residues in poultry products re-
mains a problem that must be addressed seriously by all
parties involved, including the government, businesses
and consumers (Bokhtiar ez a/., 2023). In addition, drugs
such as chloramphenicol, ampicillin, co-trimoxazole, and
tetracycline are also highly resistant (Burow ez a/., 2020;
Mensah ez al., 2022). Moreover, the misuse of antibiotics
like chloramphenicol, ampicillin, co-trimoxazole, and tet-
racycline has been linked to high levels of resistance One
of the antibiotic contaminations that exceeds the limit is
antibiotic residue. The presence of antibiotic residues in
meat, especially in chicken, is associated with various ef-
fects on human health, such as hypersensitivity, digestive
disorders, tissue damage, neurological disorders, and even
antibiotic resistance or antimicrobial resistance (Bokhtiar

et al.,2023).

One of the antibiotic contaminations that exceeds the limit
is antibiotic residue. The presence of antibiotic residues in
meat, especially in chicken, is associated with various ef-
fects on human health, such as hypersensitivity, digestive
disorders, tissue damage, neurological disorders, and even
antibiotic resistance or antimicrobial resistance. Because
Enrofloxacin is from the older florquinolone family, its
broad bacteriocidal properties are not as active as other
newer fluoroquinolones Enrofloxacin, a broad-spectrum
fluoroquinolone antibiotic, is widely used in broiler farm-
ing to prevent or treat bacterial infections. However, being
part of an older generation of fluoroquinolones, its bacteri-
cidal properties are less effective compared to newer fluo-
roquinolones (Suaifan ez /., 2022). Enrofloxacin is a broad
spectrum antibiotic that is widely used in broiler chicken
farming to prevent or treat bacterial diseases. Similarly, ty-
losin, a macrolide antibiotic, is frequently used to treat bac-
terial infections in broiler chickens due to its mechanism of
action, which is similar to erythromycin. Tylosin is one of
the macrolide antibiotics most often used to treat bacterial
infections in broiler chickens. Tylosin is a macrolide anti-
biotic that is most often used to treat bacterial infections
in broiler chickens because it is thought to have a similar
mechanism of action to erythromycin (binding to 50S ri-
bosomes and inhibiting protein synthesis) and has a similar
spectrum of activity (Sani ez a/., 2023). According to Gou-
vea et al. (2015), despite their effectiveness, the presence of
residues from these antibiotics in chicken meat has raised
significant concerns about their impact on human health.
'The antibiotic enrofloxacin is a type of florquinolone that
is often used used for the broiler farming industry around
30% greater than other antibiotics.

'The author has investigated several journals in the last ten
years which discussed cases of residues and detection of en-
rofloxacin and tylosin residues in broiler chickens. The aim
of this research is to investigate the presence of enrofloxa-
cin and tylosin residues in broiler chickens and to assess the

November 2024 | Volume 12 | Issue 11 | Page 2196

@

o o0 :
¥ Links
GResearchers



OPEN@ACCESS

Advances in Animal and Veterinary Sciences

potential health risks associated with these residues. deter-
mine how residues of the antibiotics enrofloxacin and ty-
losin can have a negative impact on broiler chickens. While
previous research has documented cases of antibiotic res-
idues, comprehensive information on the specific effects
of enrofloxacin and tylosin residues in broiler chickens re-
mains limited. Therefore, this study seeks to fill this knowl-
edge gap and contribute to a better understanding of the
implications of antibiotic residues in poultry farming. Thus,
in-depth information about these residues is currently lim-
ited compared to the many side effects that these residues
can cause in broiler chickens.

MATERIALS AND METHODS

'This study was conducted by compiling and reviewing rel-
evant scientific articles on enrofloxacin and tylosin residue
cases found in broiler chickens. The secondary data used
came from journals that had been published over the pre-
vious ten years and had gone through a systematic review.
Keywords such as enrofloxacin, Tylosin, and Residue were
used to collect data through the search engines Google
Scholar, Pubmed, Researchgate, and Scopus. The search
lasted from 2014 to 2024., and data collection began on
May 26, 2024.

STUDY DESIGN AND LITERATURE REVIEW

'This study utilized a systematic review methodology to com-
pile and analyze scientific articles related to enrofloxacin and
tylosin residue cases in broiler chickens. The primary aim was
to identify and summarize existing research on antibiotic
residues and their implications for public health. The review

process followed the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines.

DATA PROCESSING SOURCES AND SEARCH STRATEGY

'The secondary data used in this study were obtained from
peer-reviewed journals published between 2014 and 2024.
A comprehensive search was conducted using four major
academic databases: Google Scholar, PubMed, Research-
Gate, and Scopus. The search strategy employed keywords
such as “enrofloxacin,” “tylosin,” “antibiotic residue,” and
“broiler chickens.” Boolean operators (AND, OR) were ap-
plied to refine the search and ensure the inclusion of rele-
vant articles. Descriptive statistical analysis used descriptive
statistical methods to analyze and summarize the data, such
as mean, median, and standard deviation of the measured

antibiotic residue levels (Liu e a/., 2023; Bibi ez al., 2023).

INncLus1iON AND ExcLUs1ON CRITERIA

INCLUSION CRITERIA:Articles published between 2014 and
2024, focusing on antibiotic residues in broiler chickens,
studies with quantifiable data on enrofloxacin and tylosin
residues, and articles in English.

ExcLusioN CrITERIA: Articles that did not provide
sufficient data on antibiotic residue levels, studies focusing
on antibiotics other than enrofloxacin and tylosin, and
non-peer-reviewed sources (e.g., conference abstracts,
editorials).

Each article was assessed for quality and relevance by two
independent reviewers. Any discrepancies in the selection
process were resolved through discussion or consultation
with a third reviewer.

DAtA COLLECTION AND ANALYSIS

'The data collection process took place between May 2023
and June 2024. Articles that met the inclusion criteria were
thoroughly reviewed, and relevant data were extracted, in-
cluding antibiotic residue levels, sampling locations, broiler
rearing methods, and potential environmental factors influ-
encing residue levels.

STATISTICAL ANALYSIS

Descriptive statistical analysis was conducted to summa-
rize the data, including the calculation of mean, median,
standard deviation, and range of antibiotic residue levels.
'The analysis aimed to identify trends in residue levels over
time and across different geographic locations.

SOFTWARE AND TOOLS

The statistical analysis was performed using IBM SPSS
Statistics (Version 26) and Microsoft Excel for data or-
ganization and visualization. These tools were employed
to generate descriptive statistics and identify patterns or
trends in the data.

INTERPRETATION OF FINDINGS

Identify trends or patterns in the data, such as whether
there is an increase or decrease in antibiotic residue levels
over time or by sampling location. Analyze factors contrib-
uting to high antibiotic residue levels, such as broiler rear-
ing methods, antibiotic doses of enrofloxacin and tylosin,
or environmental factors. Insights from this analysis were
used to interpret the potential public health and environ-
mental impacts of antibiotic residues in broiler chickens

(Sani et al., 2023).

CONCLUSIONS

The study Draw conclusions regarding the potential pub-
lic health and environmental impacts of antibiotic residues
in broilers. Evaluate whether the levels of enrofloxacin and
tylosin antibiotic residues found comply with applicable
food safety standards, and the implications for regulatory
compliance. Based on the research findings, develop rec-
ommendations regarding actions that need to be taken, ei-
ther for farm management practices, enhancing regulatory
policies, or and identifying areas for future further research

(Sani et al., 2023).
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RESULTS AND DISCUSSION

IDENTIFICATION OF ANTIBIOTIC RESIDUES

The results of research on antibiotic residues are usually
tested with various testing techniques. Testing to identify
antibiotic residues can be done through screening tests or
bioassays, which use microorganisms, in accordance with
the provisions of the SNI 7424 standard. 2008. In addi-
tion, specialized instruments are often used for more spe-
cific analysis. For example, High Pressure Liquid Chroma-
tography (HPLC), Thin Layer Chromatography (TLC),
and Gas Chromatography (GC) are compound separa-
tion tests consisting of two phases, the mobile phase and
the stationary phase. These methods can identify residual
contaminants of veterinary drugs, such as the antibiotics
tylosin and norfloxacin (Schmid and Higele, 2020). The
studies revealed that enrofloxacin and tylosin residues were
most commonly detected in liver and kidney tissues, with
significant differences in residue levels based on the tissue
type. For example, studies by Riviere and Papich (2018)
and Morales-Gutierrez ez a/. (2015) highlighted that liver
tissues tend to accumulate higher concentrations of these
residues compared to muscle tissues due to their role in
drug metabolism.

NEW INSIGHTS FROM THE CURRENT STUDY

Our analysis of the data collected from 2014 to 2024 pro-
vided new insights into the trends and patterns of antibi-
otic residues in broiler chickens. The mean residue levels of
enrofloxacin and tylosin across various tissues were calcu-
lated, revealing significant differences between liver, kidney,
and muscle tissues.

'The use of enrofloxacin and tylosin as antibiotics in veter-
inary medicine has not been widely used in Indonesia, so
there have not been many reports of residues of these drugs
in Indonesia. However, outside Indonesia, there are some
reports that residues of these drugs can be found. Therefore,
it is important to understand the risk of veterinary drug
residue contamination, especially in animal products con-
sumed by humans (Herdiana ez o/, 2021; Widiastuti ez al.,
2022). The widespread use of antibiotics in animal produc-
tion, particularly in poultry farming, has been a significant
concern due to the potential presence of antibiotic residues
in edible tissues (Sani ef a/., 2023; Khan ez a/.,2019). Farm-
ers often rely on the use of tetracycline group antibiotics
and fluoroquinolones like ciprofloxacin and enrofloxacin, as
they are easily accessible and relatively inexpensive (Sani e7

al., 2023).

Previous studies have shown that chicken meat and liv-
er tend to be contaminated with enrofloxacin and tylosin
residues. The liver is one of the organs that metabolize
drugs, especially antibiotics, so the analytes remain in the

liver (Riviere and Papich, 2018). On the other hand, the

skin is one of the organs that excretes antibiotics, so resi-
dues remain in the skin (Sani ¢z /., 2023). A study on the
metabolic profile of enrofloxacin in broiler chickens found
that after a withdrawal period of four days, residues of en-
rofloxacin and its major metabolite ciprofloxacin (Widi-
astuti ez al., 2022). This suggests that strict supervision of
antibiotic use in animal production is necessary to evaluate
their impact on public health. Therefore, understanding the
distribution of antibiotics and their residual effects in an-
imal products is critical for food safety and overall public
health. This suggests that strict supervision of antibiotic use
in animal production is necessary to evaluate their impact
on public health. Therefore, understanding the distribution
of antibiotics and their residual effects in animal products
is critical for food safety and overall public health. Anoth-
er study also found that 78.7% of liver samples and 52%
of meat samples were positive for enrofloxacin residues

(Aslam ez al., 2016).

ENROFLOXACIN RESIDUE LEVELS

'The mean residue level in liver tissues was 78.7% higher
than in muscle tissues, with a standard deviation of 10.2%.
This finding suggests that liver tissues are more likely to
retain higher levels of enrofloxacin, making them a critical
focus for food safety monitoring (Aslam ez al., 2016). As
shown in Table 1, enrofloxacin residues were detected in
various chicken tissues using both Microbiological Inhibi-
tion Tests (MIT) and High-Pressure Liquid Chromatog-
raphy (HPLC). The results indicate that liver tissues had
the highest incidence of enrofloxacin residues, with 40%
detection via MIT and 43.33% detection via HPLC. The
statistical analysis of these results (Table 2) further shows
that the mean residue levels in liver tissues (208.5 + 14.66
ppb) were significantly higher compared to other tissues
such as breast and thigh muscles. The high standard error
(S.E.) values and ANOVA test results (p < 0.01) indicate a
statistically significant difference in residue levels between
the examined tissues, emphasizing the liver’s role as a pri-
mary site for antibiotic accumulation.

TyLOSIN RESIDUE LEVELS

Tylosin residues were also predominantly found in liver
and kidney tissues, with mean levels 65% higher in liver
compared to muscle, and a standard deviation of 8.5%.
'This aligns with previous studies that highlight the role of
these organs in drug excretion and metabolism (Islam ez a/.,
2021). Table 3 presents data on tylosin residues in differ-
ent tissues, with liver tissue showing the highest detection
rate at 83%, followed by skin (33%) and renal tissue (16%).
'The presence of tylosin in liver and kidney tissues aligns
with the findings of previous studies, suggesting that these
organs play a critical role in the metabolism and excretion
of the drug. This distribution pattern reinforces the impor-
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Table 1: Incidence of enrofloxacin residues in the examined
samples of chicken meat and giblets (n=30).

Technique MIT* HPLC* Source
No % No %

Tissue

Breast 4 13,33 4 13,33 Hassan et al. (2019)
Thigh 5 16,67 6 20 Hassan et al. (2019)
Gizzard 8 26,67 9 30 Hassan et al. (2019)
Liver 12 40 13 43,33 Hassan et al. (2019)
Total 29 24,17 32 26,67 Hassan etal. (2019)

MIT*: Microbiological Inhibition Test; HPLC*™: High
Performance Liquid Chromatography; Source: Hassan ez

al. (2019).

Table 2: Levels of enrofloxacin residues (ppb) in the
examined samples of chicken meat and giblets (n=30).

Chicken Tissue Min Max Mean+ S.E*  Source

Breast 18,9 106,5 72,6 + 4,2 Hassan et al. (2019)
Thigh 27,2 151,8 95,1 + 6,7 Hassan et al. (2019)
Gizzard 53,7 294,9 163,7 + 10,3 Hassan et al. (2019)
Liver 61,8 322,4 208,5 + 14,66++ Hassan et al. (2019)

S.E*= Standard error ofmean; ++ ANOVA test indicated
high significant differences (P< 0.01) between examined
samples; Source. Hassan ez a/. (2019).

Table 3: Research results on the detection of thylosin.

Type Sample Residues that Detected % Source
Liver 83 Das et al. (2020)

Ren 16 Das et al. (2020)
Skin 33 Das et al. (2020)
Lien 16 Das et al. (2020)

'The results from Tables 1, 2 and 3 show that antibiotic
levels in chicken liver are generally higher than other or-
gans, with levels of about 40% to 100%. This agrees with
the claims that the liver metabolizes antibiotics, leading
to higher residue levels (Morales-Gutiérrez ez al., 2015).
These results suggest that liver is a suitable target tissue
for monitoring antibiotic residues in poultry, as it tends to
accumulate higher concentrations compared to muscle tis-
sue. Tylosin and enrofloxacin antibiotic residues in broiler
chicken tissues. According to Das e a/. (2020) and Hassan
et al. (2019), the levels of enrofloxacin and tylosin can be
found in the fatty skin tissues of broiler chickens, lungs, liv-
er, kidneys, and muscles after being administered drugs by
injection or orally. Because these tissues are the organs of
secretion and excretion in the process of drug metabolism,
the levels of tylosin and norfloxacin are most commonly
found in liver and kidney tissues (Islam ez a/., 2021). The
presence of antibiotic residues in poultry products poses
significant public health concerns, as their consumption
can lead to the development of antibiotic-resistant bacte-

ria, which can then be transmitted to humans, rendering
certain antibiotics ineft (Sani ez 4/, 2023). Muscle, kidney
and liver tissues contained the highest antibiotic residues.
The results of the study regarding tylosin and enrofloxacin
are shown in Table 1, Table 2 and Table 3.

STATISTICAL. ANALYSIS AND INTERPRETATION OF
REsuLTS

'The statistical analysis, including mean, standard deviation,
and ANOVA tests, highlights significant differences in res-
idue levels between different tissues. For example, the mean
enrofloxacin residue level in liver tissues was 78.7% higher
than in muscle tissues, with a standard deviation of 10.2%.
'This indicates a strong tendency for higher residue accu-
mulation in the liver, supporting the hypothesis that liver
tissues are more prone to retaining antibiotic residues due
to their metabolic functions.

The results from Tables 1, 2, and 3 confirm that liver and
kidney tissues are critical points for monitoring antibiot-
ic residues due to their higher accumulation rates. These
findings are crucial for food safety regulations, as the con-
sumption of contaminated tissues could lead to the devel-
opment of antibiotic-resistant bacteria in humans (Sani e#
al., 2023). The data presented also provide clear evidence
that different tissues exhibit varying levels of antibiotic res-
idues, which must be considered when evaluating the safety
of poultry products.

ImpLICATIONS FOR PUBLIC HEALTH AND FOOD SAFETY
The results of this investigation highlight the necessity of
strict regulatory monitoring when it comes to the use of
antibiotics in chicken farming. Programs for evaluating
antibiotic residues should give priority to liver and kidney
tissues due to their higher prevalence and levels of residues.
Furthermore, the noteworthy statistical disparities seen
among the tissues underscore the significance of focused
actions aimed at reducing the likelihood of antibiotic con-
tamination in poultry products. It is essential to compre-
hend how antibiotic residues are distributed throughout
various tissues to create food safety plans that work and
safeguard the general public’s health.

To ensure food safety and consumer health, the factors af-
fecting the residual concentrations of enrofloxacin and ty-
losin were thoroughly studied, as shown in Figure 1 and
Figure 2.The livestock industry often uses both ingredients
as antibiotics to treat various animal diseases (Khan ez a/.,
2019). Broilers affected by bacterial diseases such as E. coli,
Salmonella sp., Mycoplasma sp. and Staphylococcus sp. are
treated with antibiotics. The results indicate that residues of
both enrofloxacin and tylosin were found in various tissues
of broiler chickens, particularly in the liver, which is the
primary organ responsible for metabolizing and excreting
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and lack of attention to the drug discontinuation period
can lead to drug residues in livestock products. The dose
of the drug administered to the animal is a contributing
factor in determining the residue concentration. Different
residue concentrations affect how meat is consumed (Ar-
sene et al., 2022)."To prevent the accumulation of antibiotic
residues in animal tissues (especially broilers) it is very im-
portant to use antibiotics at the right dose and in accord-
ance with the instructions for use.

Levels of Enrofloxacin Residues in Chicken Meat and Giblets

Enrofloxacin Residues (ppb)

%

> 5

$ &

<& v 5
&

Chicken Tissue
Figure 1: Incidence of enrofloxacin residues in the
examined samples of chicken meat and giblets (n=30).

One of the most significant insights from this study is
the pivotal role of the liver in metabolizing and excreting
antibiotics, which results in higher residue concentrations
compared to other tissues. This supports previous research
(Morales-Gutiérrez ef al., 2015) and underscores the need
for targeted monitoring of liver tissues to ensure food safe-
ty. However, beyond just identifying the accumulation of
residues, our findings emphasize the implications of im-
proper antibiotic use. Non-compliance with recommended
dosages and withdrawal periods can exacerbate the pres-
ence of residues in edible tissues, posing a direct risk to
consumer health (Arsene e7 a/., 2022). This insight high-
lights the urgent need for stricter regulations and better
education for farmers regarding proper antibiotic use.

'The detection of Tylosin residues according to Das ez al.,
(2020) is highest in the liver as shown in Figure 2. Apart
from the dose of Tylosin, the time to stop the drug before
the animal is harvested also affects the residue concentra-
tion. The ideal time to stop using antibiotics is a week be-
fore harvest, taking into account drug discontinuation or
downtime (Patel ez a/., 2018). This allows sufficient time
for the drug to be eliminated from animal tissue, thereby
reducing the risk of consumers being exposed to unsafe
levels of antibiotic residues through consumption of ani-
mal products. The right time to stop using the drug must
be considered so that the drug substance has sufficient time
to break down and be absorbed by the animal’s body be-
fore being harvested. Errors in drug discontinuation times
can cause residue concentrations in animal products to be

higher, which can endanger consumer health (Lazuardi ez

al.,2018).

Results on the Detection of Thylosin in Various Organs

80

o
3

Percentage (%)

2
3

Liver Ren skin Lien
Organ

Figure 2: Research results on the detection of thylosin.

When compared with existing studies, such as those by
Patel ez al. (2018) and Lazuardi ez a/. (2018), our results
align with the established understanding that premature
slaughter of poultry before the completion of drug with-
drawal periods can lead to significant residue levels. How-
ever, our study goes further by quantifying the specific
levels of enrofloxacin and tylosin residues across various
tissues, providing a more comprehensive understanding
of the risk. Moreover, environmental factors like contam-
inated water and feed have been confirmed as additional
contributors to residue presence (Sani ez a/., 2023). This
finding expands upon previous research by highlighting
the interconnectedness of farm management practices and
antibiotic contamination.

Diagram Batang MIT* berdasarkan Tissue

& . & & &
& 8 o S
& & & K

Tissue

%

Figure 3: Levels of enrofloxacin residues (ppb) in the

examined samples of chicken meat and giblets (n=30).

In addition to internal factors such as dose and time of
drug use, environmental factors can also affect the concen-
tration of enrofloxacin and tylosin residues in animal prod-
ucts. Examples of environmental factors that can affect
residue formation are antibiotic-contaminated water from
chicken coops and antibiotic-contaminated soil, which can
cause antibiotic residues to appear (Saniez a/., 2023). The
results of the research using Tables 1,2 and 3 provide im-
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and tylosin residues in various tissues of broiler chickens.
'The broiler industry should take steps to improve the care-
ful management of antibiotic use and develop effective
strategies to eliminate or minimize the presence of these
residues in chicken meat and other edible tissues. Broiler
farms often experience problems due to infections caused
by various factors, such as viruses, bacteria, parasites, fun-
gi, environmental conditions, and lack of feed nutrition
(Makata, 2021). The metabolism and absorption of veteri-
nary drugs can be affected by the feed fed and the environ-
mental conditions in which the animals are kept. Contam-
inated feed or poor environmental conditions can increase
residue levels in the animal’s body.

Research on variables that affect the residue concentration
of tylosin and enrofloxacin is essential to understand the
dynamics of residue distribution in the food chain (Ar-
sene ef al., 2022). According to research, antibiotic resist-
ance of Escherichia coli bacteria poses a threat to humans
and animals. Therefore, strict regulations and controls are
needed in the use of antibiotics in livestock production to
ensure food safety and public health, as well as to mini-
mize the development of antibiotic resistance (Assis ez a/.,
2016; Sultan, 2014). To control and monitor residue levels
in animal products, a better understanding of the compo-
nents is required. This is very important to maintain safe,
healthy, wholesome and Halal (ASUH) food safety, as well
as the health of the people who consume animal products

(Okaiyeto et al., 2024).

Research on the effect of enrofloxacin and tylosin residues
is essential to improve food safety and overall public health.
To ensure that the animal products produced are safe for
people to consume, farmers, regulators and scientists must
work together to develop effective methods to control the
use of antibiotics in animal husbandry. To safeguard the
welfare of people who consume livestock products, it is im-
portant to understand the impact of enrofloxacin and ty-
losin antibiotic residues in broilers on human health (Sani
et al., 2023). The presence of antibiotic residues in food
of animal origin poses risks, including resistance to some
commensal and opportunistic pathogenic microbes, an in-
creased number of hypersensitivity reactions from mild to
severe, and the risk of intoxication. Residual antibiotics can
also cause allergic reactions, alter gut microbial balance,
and immunological and pathological problems (Thoda
and Touraki, 2023). Various human health disorders can
be caused by these residues, such as immunopathological
disorders, allergies, liver damage, reproductive disorders,
kidney disorders, toxicity to the spinal cord, carcinogen-
ic potential, and possible resistance in humans (Tangye ez
al., 2022). This requires in-depth research to discover the
health risks associated with antibiotic residues in chicken
meat as well as efficient management strategies to miti-
gate their negative effects. In this regard, early prevention

efforts and strict supervision of antibiotic use in chicken
farming are crucial to protect customers’ health and ensure
that terna products are safe for consumption.

'The use of antibiotics in broiler farming is critical as it in-
creases the likelihood of microbial resistance to antibiotics
in humans. To prevent the increase in bacterial resistance
and potential residues that could harm human health, it
is imperative for farmers to reduce the use of antibiotics
in broiler farming (Sani ez 4/, 2023). This fact raises con-
cerns about the decreased effectiveness of treatment of
infectious diseases in humans as the same antibiotics are
used for treatment of both humans and animals. In addi-
tion, antibiotic residues in broiler meat can also be harmful
to human health. For example, consuming chicken meat
with antibiotic residues may cause allergic reactions in
susceptible people or lead to other health problems, such
as digestive problems or skin problems (Sani ez a/., 2023;
Bokhtiar ez al., 2023). It is important for farmers to use
antibiotics appropriately and wisely in their poultry so that
broilers to be sold do not have antibiotic residues that are
harmful to human health. They should also pay attention
to the way antibiotics are used, administered, and dosed in
the poultry farming industry. Therefore, controlling the use
of antibiotics in broiler farming requires antibiotic residue
monitoring.

Since antibiotic residues in broilers can contaminate water
and soil and affect non-target organisms in the ecosystem,
their environmental impact is very important. excessive
antibiotic residues in broiler meat, especially tetracycline
residues. Research from (Khan er 4/, 2020), antibiotic
use on farms can lead to residues that are dispersed in the
environment through agricultural waste and animal feed
residues. The presence of antibiotic residues in the envi-
ronment poses a serious threat to public health due to the
development of antibiotic-resistant bacteria, which can be
transmitted from animals to humans (Martinez ez a/.,2021;
Haque ez a/., 2020). This may lead to an increase in anti-
biotics in the environment, which could potentially jeop-
ardize human and animals, as well as disrupting the overall
balance of the ecosystem as a whole (Cornejo ez a/., 2018).

The study’s findings have important implications for food
safety and public health. Antibiotic residues not only pose
risks of developing antibiotic-resistant bacteria (Sani ez
al., 2023) but can also lead to allergic reactions and other
health issues in humans (Thoda and Touraki, 2023). Giv-
en the confirmed presence of residues in liver and muscle
tissues, this research supports the call for more stringent
oversight of antibiotic use in poultry farming. Further-
more, the environmental impact of antibiotic residues, as
discussed by Martinez ez al. (2021), suggests that sustain-
able farming practices need to be prioritized to mitigate
broader ecosystem disruptions.
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Understanding the effects of enrofloxacin and thylosin an-
tibiotic residues in broiler chickens on human health and
the environment is crucial for developing effective strate-
gies to restrict the use of antibiotics in animal agriculture
(Yevenes ez al., 2018). Considering the increase in antibi-
otic resistance and the risk of environmental contamina-
tion, measures need to be taken to reduce the overuse of
antibiotics, encourage sustainable farming practices, and
improve the surveillance and monitoring system for anti-
biotic residues in livestock products (Economou and Gou-
sia, 2015). Therefore, research is ongoing to find the source
of antibiotic pollution, understand the process of spreading
infectious agents in the environment, and evaluate the im-
pact on the environment and human health. In addition,
cooperation between the government, livestock industry,
and the public is needed to make sustainable policies on
antibiotic use and encourage environmentally friendly ag-
ricultural practices (Meena et al., 2020; Manyi-Loh e a/.,
2018).

To minimize the presence of antibiotic residues in broil-
ers, the following recommendations are proposed: Gov-
ernments should enforce stricter regulations on antibiotic
usage in poultry farming, including mandatory adherence
to recommended dosages and withdrawal periods. Regular
testing of chicken tissues, particularly liver, should be con-
ducted to ensure compliance with safety standards. This
will also help detect potential environmental contamina-
tion. Training programs should be established to educate
farmers on the responsible use of antibiotics, highlighting
the importance of correct dosing and the consequences of
non-compliance. Measures should be taken to prevent en-
vironmental contamination from antibiotics, such as en-
suring clean water sources and managing waste effectively.
Encourage the adoption of alternative disease manage-
ment strategies, such as probiotics and vaccines, to reduce
reliance on antibiotics.

Communities and stakeholders can work together to create
solutions to this problem as they are aware of the negative
effects of antibiotic residues in broilers. In the long run,
proper prevention and mitigation measures can safeguard
the environment, human health and the sustainability of
animal agriculture production.

CONCLUSIONS AND
RECOMMENDATIONS

'This literature review improved our understanding of en-
rofloxacin and tylosin antibiotic residues in broilers, reveal-
ing that liver and kidney tissues tend to accumulate high-
er concentrations of these residues compared to muscle
tissues as well as methods to identify these residues. This
tissue-specific accumulation poses significant risks to food
safety and public health, particularly due to the potential

development of antibiotic-resistant bacteria. Cases of anti-
biotic residues in broilers occur because some broiler farm-
ers do not know how to use the correct dosage, which re-
sults in antibiotic residues. To fully understand the effects
of antibiotic residues in broilers, further research is need-
ed. Attempting to maintain environmental sustainability
and public health, stricter regulations and enforcement are
necessary to ensure that farmers follow proper antibiotic
usage guidelines. Regular monitoring and testing of broiler
tissues, especially liver and kidney, should be implemented
to ensure compliance with safety standards. Additionally,
educational programs targeting broiler farmers are essen-
tial to improve their understanding of proper antibiotic
use and the importance of withdrawal periods. Further re-
search into alternative disease prevention methods, such
as probiotics and improved biosecurity measures, should
be encouraged to reduce reliance on antibiotics. Policy de-
velopment should focus on increasing transparency in an-
tibiotic use within the poultry industry and incentivizing
best practices to minimize residue risks. it is important for
the broiler farming industry to pay attention to the issue
of antibiotic residues. Further research could include stud-
ies on factors that affect residue concentrations. The risk
of antibiotic residues in animal products, including broiler
chickens, can be reduced with the implementation of strict
prevention and regulation protocols.

NOVELTY STATEMENT

The novelty of the review article relates to enrofloxacin
and tylosin antibiotic residues in broilers, residue levels
that have never been measured before, and their potential
effects on the environment or human health. In addition,
this article discusses emerging antibiotic residue issues,
such as new regulations, agricultural policies, and changing
consumer behavior towards livestock products.
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