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ABSTRACT

The aim of this research is to identify antimicrobial resistance’s profile of Escherichia coli from
cloaca swab of broiler chicken at the Surabaya traditional market for antibiotics: aztreonam,
gentamicin, chloramphenicol, tetracycline, and ciprofloxacin. This research is using 60 broilers
chicken sample, with cloaca swab method. The samples are isolated and identified with several
procedures, Mac Conkey Agar (MCA), Eosin Methylene Blue Agar (EMBA), Gram staining, indole
test, Methyl Red-Voges Proskauer (MR-VP), citrate and Triple Sugar Iron Agar (TSIA). The aim of
isolation and identification is finding 60 positive isolate of Escherichia coli. Antibiotic sensitivity
test using Kirby-Bauer (Disc Diffusion Method) based on Clinical and Laboratory Standard
Institute 2018. Escherichia coli sensitivity test proved that resistant bacteria for antibiotic
ciprofloxacin is 67%, tetracycline is 65%, gentamicin is 37%, chloramphenicol is 23%, and
aztreonam is 3%.
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INTRODUCTION

Antimicrobial Resistance (AMR) is a threat to health
in Indonesia. Resistance has an impact on morbidity
and mortality, as well as a negative impact on the
health, economic, and future generations. Resistance
initially occurs at the hospital level and then
develops in the community. AMR in humans can be
transmitted through food sources from animals
consumed by the community cannot be separated
from the presence of microorganism contamination,
which has the opportunity to transmit the nature of
resistance. One of the microorganisms that become
contaminated in food sources of animal origin is the
bacterium Escherichia coli (Erfianto, 2014; Rahmahani
et al., 2020).

Resistance levels of E. coli isolated from broiler
chicken meat from the traditional Bogor market,
there is a resistance level of 80.6% against
tetracycline, 14.2% against gentamicin, and 11.4%
against chloramphenicol. From these data it was

concluded that the level of resistance E. coli against
some antibiotics is quite high due to excessive use of
antibiotics (Suandy, 2011)

The WHO statement on the selection of
appropriate antibiotics based on bacterial resistance
patterns is important for the assessment of bacterial
resistance factors and controlling the incidence of
bacterial resistance in animal to human food. So
there needs to be supervision related to the
emergence of patterns of resistance to these
antibiotics (WHO, 2019). The study was conducted
to obtain a study of the resistance profile of E. coli
bacteria in broiler chickens related to bio safety
where E. coli bacteria with resistant nature have the
opportunity to transmit the nature of resistance to
humans through the food chain pathway.

The purpose of this study was to determine the
antibiotic resistance profile of E. coli bacteria
resulting from the isolation of broiler chicken cloaca
from the Surabaya traditional market against
aztreonam, gentamicin, chloramphenicol,
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tetracycline and ciprofloxacin antibiotics. This
research is expected to provide information to the
public, especially for related institutions regarding
the antibiotic resistance profile of E. coli bacteria
resulting from the isolation of broiler chicken cloaca
from the Surabaya traditional market to the
antibiotics tested.

MATERIALS AND METHODS

The research materials are broiler cloaca swab
samples, Buffered Peptone Water (BPW), Mac
Conkey Agar (MCA), Eosin Methylen Blue Agar
(EMBA), Sulfide Indol Motility (SIM), Methyl Red
Voges Proskauer (MR-VP), Simons Citrate Agar
(SCA), Triple Sugar Iron Agar (TSIA), Standard Mc
Farland number 0.5, Mueller Hinton Agar (MHA),
Nutrient Agar (NA), physiological NaCl, 70%
alcohol, antibiotic disks, Gram staining (violet
crystals, lugol, acetone alcohol, and safranin).
Research tools include vacutainer tubes, S size sterile
cotton swabs, test tubes, disposable petri dishes, ose,
needles, microscopes, glass objects, cool boxes, and
calipers. The research samples were 60 broilers
cloaca swabs taken from three Surabaya traditional
markets (Pucang Market, Keputran Market and
Wonokromo Market).

Sixty samples taken by the cloaca swab method
were then put into a vacutainer tube containing
Buffered Peptone Water (BPW) and put in a cool
box. Samples were taken to the Bacteriology and
Mycology Laboratory of the Veterinary
Microbiology Department of the Faculty of
Veterinary Medicine, Universitas Airlangga for
further research. Samples were cultured on Mac
Conkey Agar (MCA) media for 24 hours at 37 ºC.
Escherichia coli bacterial colonies on MCA media
grew with characteristic red, convex, and clear
boundaries (Dewanti and Wahyudi, 2011; Effendi et
al., 2018).

Colonies suspected of being E. coli bacteria were
Gram stained with the result that all samples had
morphology in the form of a short stem (coccobasil)
and red in color. E. coli bacteria cannot maintain
violet crystalline dyes during the Gram staining
process due to the structure of Gram negative
bacterial cell walls consisting of lipoproteins and
thin peptidogly can (Fitrinaldi, 2011)

Colonies that were suspected as E. coli bacteria on
MCA media and showed Gram negative results
with morphology of the short stem were then
cultured on Eosin Methylene Blue Agar (EMBA)

media. E. coli bacteria in EMBA media have the
characteristics of the growth of metallic green
colonies and convex colony surfaces with flat edges.
Metallic green discoloration in EMBA caused by E.
coli bacteria can ferment glucose, lactose, maltose,
and mannitol (Matuwo, 2012; Effendi et al., 2019).
Colonies suspected of being Escherichia coli bacteria
on the EMBA medium were again stained with
Gram to confirm the morphology and nature of the
bacteria. Separate colonies that have been tested for
Gram staining are followed by biochemical IMViC
tests (Indol, MR-VP, citrate) and TSIA (Sridhar, 2006;
Wibisono et al., 2020).

E. coli bacteria showed positive indole results and
there was motility on the SIM media. In the Methyl-
Red (MR) test, E. coli bacteria showed positive
results and Voges-Proskauer (VP) with negative
results. In the citrate test, E. coli bacteria showed
negative results. TSIA test results showed Acid /
Acid results, negative H2S, and positive gas.

The E. coli bacterial isolate was made in the form
of a suspension that was synchronized with
McFarland 0.5 standard which was then subjected to
antibiotic sensitivity testing using the Kirby-Bauer
diffusion method against aztreonam antibiotics,
gentamicin, chloramphenicol, tetracycline, and
ciprofloxacin on Mueller Hinton Agar (MHA)
media. MHA media were incubated for 16-18 hours
at 37 ºC. Inhibition zone diameters were measured
using a calipers measuring instrument with an
accuracy of 0.02 millimeter (mm) and adjusted to the
2018 Clinical and Laboratory Standards Institute
(CLSI)(CLSI, 2018; Putra et al., 2020).

RESULTS AND DISCUSSION

The results of 60 positive samples of Escherichia coli
bacteria were marked on MCA media. The results
were obtained from all samples with a growth of red
and convex colonies, Gram staining results obtained
were Gram negative and colony-shaped short stems
(coccobasil), on EMBA media the colonies were
metallic green and spherical in shape and
biochemical tests on SIM media with positive indole
and motility. The MR test showed positive results,
negative VP, the citrate test showed negative results,
and the TSIA test showed Acid/Acid results,
negative H2S, positive gas. The results of isolation
and identification can be seen in Figure 1 and 2.

Sixty Escherichia coli bacterial isolates were
followed by sensitivity testing to the antibiotics
aztreonam, gentamicin, chloramphenicol,
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tetracycline and ciprofloxacin. The sensitivity test
showed that 40 samples (67%) were resistant to
ciprofloxacin antibiotics, 39 samples (65%) were
resistant to tetracycline antibiotics, 22 samples (37%)
were resistant to gentamicin antibiotics, 14 samples
(23%) were resistant to chloramphenicol antibiotics,
and 2 samples (3%) were resistant to aztreonam
antibiotics.

The results of the sensitivity test of E. coli bacteria
to ciprofloxacin are classified as the highest
resistance with a percentage of 67%. Ciprofloxacin
antibiotics include fluoroquinolone antibiotics that
work to influence DNA gyrase acid in bacteria, thus

inhibiting DNA synthesis. The resistance of E. coli
bacteria to ciprofloxacin causes that ciprofloxacin
cannot inhibit the existing DNA gyrase enzymes.
Ciprofloxacin resistance is a result of the gyrA
subunit mutation from gyrase which reduces the
ability of antibiotics to bind to bacteria (Reygaert,
2013).

Sensitivity of E. coli bacteria to tetracycline
showed the greatest 65% resistance after
ciprofloxacin. Tetracycline antibiotics inhibit bacteria
by inhibiting the process of ribosome 30S from
prokaryotics by binding to aminoacyl-tRNA. The
mechanism of resistance to tetracycline can occur
because of changes in the permeability of bacterial
cell envelopes. Bacterial cells that have resistance to
tetracycline antibiotics cannot be actively
transported into cells, so that the minimum
inhibitory concentration cannot be maintained
(Sudigdoadi, 2008).

Bacterial sensitivity test showed 37% of E. coli
samples were resistant to gentamicin antibiotics.
Gentamicin is an aminoglycoside class of antibiotics
that has two or more amino groups that are bound
to the benzene group and are bacteriocid (Juniastuti
et al., 2015). The mechanism of bacterial resistance to
gentamicin occurs through inactivation of antibiotics
by aminoglycosides modifiying enzymes, namely
the attachment of aminoglycosides to specific
protein receptors of the 30S subunit on bacterial
ribosomes, and subsequently aminoglycosides will
inhibit the complex activity of the initiation of
peptide formation (Dwidjoseputro, 2005).

The sensitivity test of E. coli bacteria to the
chloramphenicol antibiotic showed a resistance of

Fig. 1. Isolation results and identification of Escherichia
coli bacteria on Mac Concey Agar (MCA) and
Eosin Methylene Blue Agar (EMBA) media

Fig. 2. The results of the identification of Escherichia coli
bacteria on Sulfide Indol Motility (SIM), Simons
Citrate Agar (SCA), and Triple Sugar Iron Agar
(TSIA) media

Fig. 3. Test results for the sensitivity of Escherichia coli
bacteria to the antibiotics aztreonam, gentamicin,
chloramphenicol, tetracycline, and ciprofloxacin.
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23%. Chloramphenicol is an antibiotic that works to
inhibit strong protein synthesis in bacteria. Blocking
the attachment of amino acids to the newly
emerging peptide chain of the 50S unit in the
ribosome, by interfering with the action of peptidyl
transferase. Chloramphenicol resistance is caused by
E. coli bacteria producing the enzyme
chloramphenicol acetyltransferase which can
damage drug activity (Jawetz et al., 2001)

Bacterial sensitivity test to aztreonam antibiotics
showed a resistance of 3%. Aztreonam works by
inhibiting bacterial cell wall synthesis to overcome
severe infections by aerobic Gram-negative bacteria.
The aztreonam antibiotic spectrum is similar to
aminoglycosides, making it a special alternative to
Gram-negative bacterial infections (Stringer, 2006).
The mechanism of resistance to aztreonam occurs
through the inactivation of antibiotics by the beta-
lactamase enzyme which causes the bacterial cell
wall to become resistant to antibiotics and reduced
membrane permeability to antibiotics (Paterson and
Bonomo, 2005; Wibisono et al., 2020)

Antibiotic resistance occurs both intrinsically and
in an acquired manner. Intrinsic resistance occurs
chromosomally and takes place through cell
multiplication which will be inherited in subsequent
strains. Resistance can occur due to chromosomal
mutations or due to DNA transfer through the
process of transduction, transformation, and
conjugation which is responsible for the emergence
of resistance (Sudigdoadi, 2008; Putra et al., 2019).

Genetic factors that underlie resistance can be
caused by the mechanism by which enzymes are
produced that can decipher antibiotics, changes in
membrane permeability, increased endogenous
substances that work antagonist to drugs, and
changes in the number of drug receptors on bacterial
cells or the nature of the component that binds the
drug to its target (Sudigdoadi, 2008; Kristianingtyas
et al., 2020).

The results of the resistance profile of E. coli
bacteria to antibiotics found that high isolates were
resistant such as ciprofloxacin and tetracycline. E.
coli bacteria resistant to antibiotics can transfer
genetic factors to humans through the food chain or
direct contact. The use of antibiotics in animals
contributes to the occurrence of foodborne bacterial
resistance in humans and animals.

CONCLUSION

The conclusions from the results of the study of

antibiotic resistance profile against E. coli bacteria
isolated from broiler chickens swabs from the
Surabaya traditional market found 100% positive
samples of E. coli are resistant to ciprofloxacin
antibiotics (67%), tetracycline (65%), gentamicin
(37% %), chloramphenicol (23%), and aztreonam
(3%).
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