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ABSTRACT

This research was aimed to determine the prevalence and profile of antibiotic resistant of Staphyloccocus
aureus bacteria collected from Ettawa crossbreed goat raw milk at Bagelanfarm in Wonosari, Malang, East
Java. A total 100 raw milk samples were collected from Bagelan farm. Isolation and identification of
Staphyloccocus aureus (S. aureus) were used Mannitol Salt Agar(MSA) media, Gram staining, catalase test,
and coagulase test. The antibiotic sensitivity test was done by using diffusion disc Kirby-Bauer method.
The results showed that 26 isolates were confirmed as S. aureus.  The antibiotic sensitivity test result showed
about 4 samples (15%) resistance to cloramfenicol, 5 samples (19%) resistance to tetracyclin, and 14 samples
(54%) resistance to erythromycin. S. Aureus were sensitive to Gentamicin and cefoxitin antibiotics (100%).
About 1 sample was Multiple Drug Resistance (MDR) on antibiotic tetracyclin, erythromycin, and
cloramfenicol. In conclusion, the presence of antibiotic resistant and MDR of S. aureus in Ettawa crossbreed
goat raw milk should raise public awareness about the dangers posed by these isolates to spread and
threaten human health.
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Introduction

Foodstuffs originating from milk are expected to
have good nutritional content and are safe for con-
sumption, however milk is a good growth medium
for bacteria, both pathogenic bacteria and spoilage
bacteria because it contains a number of nutrients
(Altalhi and Hassan, 2009). Milk quality is influ-
enced by cage management, milking method, and

milk storage. Poor management of the cage, unhy-
gienic milking methods and improper storage can
cause milk to become more contaminated with bac-
teria. Bacteria that are often isolated from food prod-
ucts of animal origin include Salmonella, Escherichia
coli, Camphylobacter, Listeria monocytogenes, Brucella,
Mycobacterium, Yersinia, Bacillus cereus and Staphylo-
coccus aureus (S. aureus) (Chey et al., 2004). All of
these bacteria can cause a source of disease trans-
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mission that is harmful to the health of consumers.
S. aureus in raw milk can cause Milk Borne Dis-

ease (MBD) for consumers because S. aureus bacteria
can produce a toxin in the form of Enterotoxin
which can cause food poisoning syndrome in hu-
mans and animals (Sasidharan et al., 2011). The need
for good handling of milk before, during, after milk-
ing, and storage of milk. So that the quality and nu-
tritional content of the milk is maintained until it is
consumed by consumers (Kupradit et al., 2020).

S. aureus bacteria is a bacterium that causes infec-
tion in goats which is commonly called mastitis.
According to Khairullah et al., (2020) mastitis is an
event that can harm farmers in Indonesia because it
can reduce milk production and quality. Mastitis is
generally divided into clinical and subclinical mas-
titis. Clinical bacteria are characterized by inflam-
mation of the udder, whereas subclinical mastitis is
characterized by a healthy, well-defined udder that
is often not seen by farmers (Alian et al., 2012). Milk
that is mastitis can be dangerous for consumers if it
is drunk.

Antibiotics are chemicals for treatment in dealing
with infectious diseases that are good for human
life, which are known as the drug of choice. The use
of antibiotics is not only for humans, but also used in
the field of animal health. Antibiotic therapy in the
livestock sector is generally used to control subclini-
cal mastitis (Jamali et al., 2015). Antibiotics are used
for the treatment, control and prevention of infec-
tious diseases. Continuous use of antibiotics can
cause bacteria to become resistant to antibiotic treat-
ment. S. Aureus is known to be resistant to several
antibiotics (Economou et al., 2015). The definition of
resistance is not inhibited the growth of bacteria
given antibiotics. So that bacteria survive and mul-
tiply which can cause therapy using antibiotics to
fail (Yunita et al., 2020).

For this reason, it is necessary to conduct research
to obtain an overview of the antibiotic resistant pro-
file of S. aureus isolated from raw milk of
Ettawacrossbreed goat. The hope to be obtained is to
increase public awareness about the dangers of an-
tibiotic resistance from S. aureus which is a threat to
public health.

Materials and Methods

Sample Collection

This research will be conducted from September

2020 to November 2020 at the Veterinary Public
Health Laboratory, Faculty of Veterinary Medicine,
Airlangga University. The sample was Ettawa cross-
breed goat raw milk from Bangelan farm,
Wonosarisub District, Malang, East Java. The
samples taken were 100 raw milk samples with each
sample of 10 ml.

Bacterial isolates

A total of 26 S. Aureus isolates from Ettawa cross-
breed goat raw milk were obtained from Bagelan
farm, Wonosari sub district, Malang in East Java,
Indonesia, were used in this study that shown in
Table-1. The isolation and identification were per-
formed for counting bacteria using conventional
phenotyping method involved mannitol salt phenol
red agar growth (E. Merck, Darmstadt, Germany),
Gram staining (Effendi et al., 2018), microscopic ob-
servation, catalase test, and tube coagulase test
(Effendi et al., 2019).

Antibiotic Sensitivity Test

One strain from each S. aureus positive sample was
selected for susceptibility tests. Antimicrobial sus-
ceptibility testing was performed by the Kirby-
Bauer disc diffusion method using Mueller-Hinton
agar. The tetracycline, gentamicin, cefoxitin, erythro-
mycin, and chloramphenicol antibiotics were placed
on the agar surface with minimal pressure using
sterile forceps. The incubation was done at 37 °C for
18-24 hours (Decline et al., 2020). The size of the di-
ameter of the inhibition zone was used to determine
the sensitivity of bacteria to antibiotics based on
standards issued by the Clinical Laboratory Stan-
dards International (CLSI, 2020).

Results and Discussion

Prevalence and antibiotic resistance of
Staphylococcus aureus

The test results found that there were 26 (26%) S.
aureus isolates from 100 Ettawa crossbreed goat raw
milk samples taken from on Bagelan farm,
Wonosari, Malang, in East Java, Indonesia based on
morphological characteristics, catalase and coagu-
lase tests, as shown in Table 1.

Based on the isolation results from 100 samples,
64 (64%) samples were able to ferment mannitol on
MSA media. Changes can be seen in the MSA media
which was initially red to yellow and colonies were



S70 Eco. Env. & Cons. 28 (January Suppl. Issue) : 2022

formed. The color change occurs because S. aureus
bacteria produce acid which causes changes in phe-
nol red in agar which changes from red to yellow, S.
aureus bacteria are said to be able to ferment man-
nitol on MSA media (Tyasningsih et al., 2019). MSA
media is a selective and differential media. MSA
media contains 7.5% NaCl so that many bacteria
cannot stand the NaCl concentration except Staphy-
lococcus and micrococcus.

Staphylococcus aureus is a gram-positive and cocci-
shaped bacteria seen from a purple microscope. The
genus Stapylococcus itself has a round shape with a
clustered arrangement like grapes and is purple or
violet in color (Dhanashekar et al., 2012). The results
of microscopic examination of 64 samples showed
that all samples formed colonies of S. aureus bacteria
with violet colored characteristics and had a coccus
shape. S. aureusis a Gram-positive bacterium, in the
form of cocci seen from a purple microscope because
the bacteria retains the first color, namely gentian
violet. Samples that have seen the morphology are
then continued with the catalase test. The function
of the catalase test is to distinguish between Staphy-
lococcus bacteria and Streptococcus bacteria, where
Staphylococcus bacteria are positive in the catalase
test. S. Aureus is a bacterium that can produce the
enzyme coagulase. Coagulase test is performed to
see and distinguish S. Aureus bacteria from other
Staphylococcus bacteria, because S. aureus can coagu-
late plasma with the help of factors in serum. In the
coagulase test of 64 samples, 26 isolates produced
positive coagulase with characteristics on BPW me-
dia that had been inoculated with S. aureus isolates
turned into a jelly-like or clot-like shape, which
means that the isolates were S. aureus bacteria and
can be used for confirmation (Figure 1)
(Ramandinianto et al., 2020).

The results of the diameter of the inhibition zone
from the test of S. aureus resistance to 5 antibiotics
were then compared with the CLSI standard. The

results of the Tetracycline antibiotic resistance test
were 5 resistant isolates (19%), 5 intermediate iso-
lates (19%), and 16 sensitive isolates (62%). A total of
26 isolates showed sensitivity (100%) to the antibiot-
ics Gentamicin and Cefoxitin. There were 14 isolates
resistant (54%), 18 isolates intermediate (31%), and
4 isolates sensitive (15%) to the antibiotic Erythro-
mycin. In chloramphenicol antibiotics, 4 isolates

Table 1. Prevalence and Antimicrobial Resistance Profile of Staphylococcus aureus collected from Ettawa crossbreed goat
raw milk on Bagelan farm, Wonosasi, Malang, Indonesia

Location Sample Confirmed Resistant to MDR
Size S. aureus TE C FOX E CN

Bagelan Farm 100 26 5 4 0 14 0 1
TOTAL 100 26 5 4 0 14 0 1
Percentage (%) 100 26 19.2 15.4 0 53.8 0 3.8

Note : TE = Tetracycline (30 g); FOX= Cefoxitin (30 g); C= Chloramphenicol (30 g); E= Erythromycin (15g); CN=
Gentamicin (10g); MDR = Multidrug Resistant.

Fig. 1. Negative and positive results of the coagulase test.
Positive isolates looked lumpy and had a jelly-like
consistency.

Fig. 2. Results of antibiotic sensitivity test on S. aureus
with 5 antibiotics



PUTRA ET AL S71

were resistant (15%), 6 isolates were intermediate
(23%), and 16 isolates were sensitive (62%). Based
on the average diameter of the zone of inhibition of
bacteria against antibiotics, the average of the anti-
biotics Tetracycline, Gentamicin, Cefoxitin and
Chloramphenicol showed sensitive results with val-
ues  of 19 mm, 23 mm, 25 mm, and 19 mm, respec-
tively. The average yield of Erythromycin antibiotic
is 14 mm, when compared with the standard diam-
eter, it shows intermediate results (Figure 2).

Based on the results of resistance to five antibiot-
ics in the form of Tetracycline, Gentamicin,
Cefoxitin, Erythromycin, and Chloramphenicol, it
was found that S. aureus bacteria in Bangelan farm
were still sensitive to Gentamicin and Cefoxitin an-
tibiotics. This is in accordance with the results ob-
tained in 26 samples which showed zones that were
still sensitive to the two antibiotics. This result is
because the two antibiotics may have never been
used on goats in Bangelan farm (Landers et al.,
2012).

Cefoxitin is a second-generation cefamycin beta-
lactam antibiotic with broad spectrum activity.
Cefoxitin has a mechanism of inhibiting bacterial
cell wall synthesis. While gentamicin, is an
aminoglycoside that has a mechanism to inhibit pro-
tein synthesis (Khairullah et al., 2020) Gentamicin
has two or more amino groups attached to the ben-
zene group and is bactericidal. In the mechanism of
inhibition of protein synthesis, gentamicin binds to
the 30S ribosomal subunit of bacteria or some is
bound to the 50S ribosomal subunit and inhibits
peptidyl-tRNA translocation, resulting in bacteria
unable to synthesize vital proteins for growth
(Ramandinianto et al., 2020).

The diameter of the inhibition zone on tetracy-
cline antibiotics, chloramphenicol, and erythromy-
cin showed various resistance results. The results of
tetracycline diameter showed that 19% isolates were
resistant, 19% intermediate, and 62% sensitive. Tet-
racycline is a tetracycline class antibiotic that has a
broad spectrum of action and its usefulness has de-
creased due to increased bacterial resistance. Some
of the sensitive isolates showed that these bacteria
still have target recognition sites for tetracyclines.
This occurs due to changes in the permeability of the
microbial cell envelope. For sensitive bacteria, the
drug will be in the environment and will not leave
the cell, while in bacteria that are drug resistant it
cannot be actively transported into the cell or will
disappear quickly so that the minimum inhibitory

concentration cannot be maintained (Neu and
Gootz, 2001).

Chloramphenicol showed the smallest resistance
in the form of 15% isolates, 6% isolates experienced
an intermediate state, and 62% were sensitive.
Chloramphenicol is a class of antibiotics from
chloramphenicol which has a broad spectrum of ac-
tion. Chloramphenicol prevents protein synthesis by
binding to the 50s ribosomal subunit and inhibiting
the peptidyl transferase enzyme so that peptide
bonds are not formed in the bacterial synthesis pro-
cess (Rahmaniar et al., 2020). Meanwhile, 54% of iso-
lates were resistant to Erythromycin, 31% intermedi-
ate, 15% sensitive. Erythromycin is a macrolide an-
tibiotic that is bacteriostatic, which works to inhibit
protein synthesis in bacteria by blocking new pro-
teins from leaving the ribosome (Novak, 2015). S.
Aureus forms the formation of ribosomal subunits
and one of them is the 50S ribosome, the 50S subunit
erythromycin binds and prevents the formation of
these subunits, as a result of this inhibition, bacteria
cannot develop properly (Effendi, 2019). According
to Todar (2008), erythromycin resistance occurs due
to the efflux pump mechanism by removing antibi-
otics from bacterial cells.

Antibiotics have a minimum dose to achieve a
therapeutic effect; high doses can cause bacteria to
mutate due to stronger selection pressure
(Raymond, 2019). Giving antibiotics under doses can
cause bacteria not to be completely destroyed, so
that the remaining bacteria adapt and become resis-
tant. This situation can harm consumers. Errors in
diagnosing a disease, administration of inappropri-
ate drug therapy doses, and incomplete drug ad-
ministration result in not inhibiting bacteria, but can
accelerate bacteria to experience mutations and the
occurrence of resistance that can harm humans. Bac-
teria that are resistant to some antibiotics will con-
tinue to replicate and pass down resistance genes in
other bacteria. Humans who are exposed to resistant
bacteria through consumed dairy products (milk
borne disease), will be difficult to treat and cause
death (Harijani et al., 2020).

Conclussion

In conclusion, the presence S. aureus and the pres-
ence of MDR of S. aureus should raise public aware-
ness about the dangers posed by these isolates. Al-
though the results showed that MDR of S. aureus
from Ettawa crossbreed goat raw milk had a rela-
tively low prevalence at the antibiotic sensitivity test
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showed the potential to spread and threaten public
health from these isolates.
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