Advances in Tropical Biodiversity and

Environmental Sciences
9(2): 76-82, June 2025
e-ISSN:2622-0628

DOI: 10.24843/ATBES.2025.v09.102.p02
Available online at: https://ejournall.unud.ac.id/index.php/atbes/article/view/1173

ODIVERSITY AND
SCIENCES

Isolation and Antibiotic Resistance Profile
of Klebsiella spp. from the Gastrointestinal Tract
of Broiler Chickens in Poultry Farms in Bali

Yeocelin Meida Utami'", Putu Henrywaesa Sudipa!, I Gusti Ketut Suarjana’, I Nengah Kerta Besung',
Hapsari Mahatmi', I Gede Putu Anggita Raka Saputra?, Arine Rayka Khaniya?

"Department of Bacteriology and Mycology, Faculty of Veterinary Medicine, Udayana University,
Denpasar, Bali, Indonesia.
2Undergraduate Student of Veterinary Medicine, Faculty of Veterinary Medicine, Udayana University,
Denpasar, Bali, Indonesia.
*Corresponding author: yeocelin.m.u@unud.ac.id

Abstract. The poultry sector in Bali has experienced substantial growth, accompanied by a notable increase in broiler chicken
populations. Of many potential infectious diseases that may affect broiler chickens on a large scale, information on Klebsiella
spp. Outbreaks in Bali have not been studied yet. Klebsiella spp. is an opportunistic pathogen that can induce severe respiratory
disease in poultry, carrying a potential risk of zoonotic transmission. Furthermore, the increasing incidence of antibiotic
resistance among Klebsiella strains poses a critical challenge to effective therapeutic interventions. This study was conducted
to isolate and identify Klebsiella spp. from the gastrointestinal tract of broiler chickens in commercial farms across Bali, and
to assess the antimicrobial resistance profiles of the isolates against multiple antibiotic agents. A cross-sectional study with a
total of 25 cloacal swabs was conducted, and the swabs were subjected to microbiological analysis. Isolation was performed
using selective MacConkey Agar (MCA), followed by Gram staining, biochemical identification, and antibiotic susceptibility
testing through the Kirby-Bauer disk diffusion method. Two out of 25 (8%) samples were positively identified as Kiebsiella
spp. All of these positive isolates showed complete resistance to ampicillin, sulfamethoxazole, erythromycin, ciprofloxacin,
and tetracycline. Additionally, the positive isolates also exhibited intermediate resistance against kanamycin, while 50% of the
isolates demonstrated susceptibility to chloramphenicol. These findings confirm the presence of multidrug-resistant (MDR)
strains among the isolates examined. The outcomes of this research emphasize the urgent need for a rigorous study to identify
potential outbreaks caused by Klebsiella spp., throughout commercial farms in Bali, and stringent monitoring and regulation
of antibiotic usage within the poultry industry to mitigate the proliferation of antimicrobial resistance, thereby safeguarding
animal health and preventing potential risks to public health.
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L. INTRODUCTION opportunistic pathogen with zoonotic potential. However,

cases of direct transmission from animals to humans are

According to data from the Central Bureau of Statistics rarely reported [2]. Klebsiella spp. is a pathogen that can

of Indonesia, the Directorate General of Livestock and lead to substantial production losses and mortality in

Animal Health reported that the population of broiler poultry farming [3]. In birds, Klebsiella infection may

chickens in the Province of Bali reached 68,720,589 birds cause symptoms such as lethargy, dehydration, dull

in 2021, increasing to 72,373,629 birds in 2022 [1]. These plumage, fecal soiling around the cloaca, respiratory

figures indicate that the poultry industry in Bali has distress, diarrhea, growth retardation, and death,

experienced positive growth in fulfilling the demand for accompanied by pathological signs such as pneumonia,

animal protein consumption. pericarditis, airsacculitis, and hepatomegaly [4].

One of the significant challenges in the poultry sector is Differential diagnoses include coccidiosis, enteritis, and
bacterial disease caused by Klebsiella spp., an other bacterial diseases [5].
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To date, data on Klebsiella spp infection in broiler
chickens in Bali have not been reported. However, in other
regions of Indonesia, Klebsiella spp. has been successfully
isolated and identified in poultry farms, particularly in East
Java [6] [7] [8]. Several studies have employed cloacal
swab sampling techniques for detecting Klebsiella spp. in
both layer and broiler chickens [9].

The bacterial isolation and identification process
involves the collection of cloacal swab samples, which are
then cultured on MacConkey Agar (MCA) media,
followed by Gram staining and a series of biochemical
tests for further analysis [9] [10]. This procedure is
classified as a culture-based method that relies on the
growth of bacteria on selective media to allow
identification. Identified isolates of Klebsiella spp. are
subsequently subjected to antibiotic susceptibility testing
using the Kirby-Bauer disk diffusion method [11].

Klebsiella spp. Infections are commonly treated with
B-lactam antibiotics, which act by covalently binding to
penicillin-binding proteins (PBPs) and inhibiting cell wall
synthesis [12]. Antimicrobial resistance (AMR) in
Klebsiella spp. Represents a serious threat to both animal
and human health. This bacterium is part of the normal
microbiota of poultry and is known for its ability to
develop resistance to various antibiotics [13]. Globally,
antimicrobial-resistant and hypervirulent strains of
Klebsiella spp. have emerged [14]. Antibiotics, whether
naturally derived, semi-synthetic, or synthetic, are
compounds capable of inhibiting or killing bacteria at low
concentrations, and their use in poultry farming is subject
to specific restrictions by the Regulation of the Minister of
Agriculture of the Republic of Indonesia No. 14 of 2017
[15]. Therefore, data reflecting field conditions about the
restricted use of antibiotics are critically needed.

Currently, no local data exist concerning the isolation
and identification of Klebsiella spp. and its resistance
patterns in broiler farms in Bali. Consequently, this study
is crucial as it provides foundational data on the prevalence
of Klebsiella spp. infections in the region and serves as a
valuable reference for therapeutic strategies and antibiotic
resistance control measures in the poultry sector, which in
turn poses implications for both public and animal health.
The objective of this study is to isolate and identify
Klebsiella spp. From broiler chickens in Bali to determine
their antibiotic resistance profiles using a culture-based
approach.

II. METHODS

Approval of the Ethical Commission

Before conducting the study, ethical approval was
obtained from the Animal Ethics Committee of the Faculty

of Veterinary Medicine, Udayana University, under
reference number B/44/UN14.2.9/PT.01.04/2024.

Study Period and Location

Sampling was conducted in August and September
2024. Cloacal swab samples were processed at the
Bacteriology and Mycology laboratory, Faculty of
Veterinary Medicine, Udayana University.

Samples

This study employed a cross-sectional design utilizing
25 cloacal swab samples collected from broiler chicken
farms in the Bali region. Cloacal swab samples were
obtained from clinically healthy broiler chickens at the
finisher stage, which had not received vaccination against
bacteria. Cloacal swabs from broiler chickens can be used
as a sampling method for the isolation of Klebsiella spp.
[9]. The swab samples were transported using Stuart
transport medium. In this study, cloacal swab samples
were collected randomly from five regencies in Bali, with
details regarding the poultry houses presented in Table 1.
All cloacal swab samples were subjected to the isolation
and identification of Klebsiella spp. at the Microbiology
Laboratory, Faculty of Veterinary Medicine, Udayana
University.

Antibiotic Susceptibility Testing

Antibiotic susceptibility testing was performed using
the Kirby-Bauer disk diffusion method with antibiotic
discs (Oxo0id™, UK). The test involved inoculating the
bacterial isolates onto the surface of Mueller-Hinton agar
plates. The bacterial suspension was prepared using a
turbidity standard equivalent to 0.5 McFarland. Antibiotic
discs were then placed onto the agar surface. The
antibiotics used in this study belonged to various classes,
including B-lactams (Ampicillin 10 pg), Tetracyclines 30
ng, Fluoroquinolones (Ciprofloxacin 5 pg), Macrolides
(Erythromycin 15 pg), Sulfonamides (Sulfamethoxazole-
trimethoprim 25 pg), Amphenicols (Chloramphenicol 30
ng), and Aminoglycosides (Kanamycin 30 pg). The plates
were incubated at 35-37°C for 16—18 hours. The diameter
of the inhibition zones was measured in millimeters using
a ruler. The results were interpreted by comparing the
measurements to the standard interpretation chart provided
by the Clinical and Laboratory Standards Institute (CLSI)
to classify the bacterial isolates as susceptible (S),
intermediate (I), or resistant (R) (16). Reference strains of
Escherichia coli ATCC 25922 were used for quality
control (Thermoscientific, LENEXA, USA)

Isolation and Identification of Klebsiella spp.
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Samples were cultured on selective MacConkey Agar
(MCA) medium and incubated for 18-24 hours at 37°C.
Gram staining was performed to identify Klebsiella
pneumoniae colonies. Presumptive Klebsiella spp isolates
were subjected to biochemical tests, including bacterial
culture on Triple Sugar Iron Agar, carbohydrate
fermentation tests, and the Indole, Methyl Red, Voges-
Proskauer, and Citrate (IMViC) tests [6] [10].

Analysis

The collected data were analyzed descriptively.

III. RESULTS AND DISCUSSION

Klebsiella spp. is an opportunistic pathogen that
contributes to production losses and mortality within the
poultry industry (3). Members of the genus Klebsiella (K.)
are classified under the family Enterobacteriaceae. To
date, the genus comprises eight species: K. pneumoniae
(which includes three subspecies), K. oxytoca, K.
planticola, K. ornithinolytica, K. granulomatis, K. mobilis,
K. terrigena, and K. variicola [17].

This study aimed to determine the prevalence of
Klebsiella in broiler farms across Bali. A total of 25 cloacal
swab samples were collected from five regencies and
subjected to bacterial isolation and identification (Table 1).
The isolates were identified and characterized using
MacConkey Agar (MCA) medium to observe colony
morphology and  microscopic  features.  Further
biochemical tests were conducted to assess characteristics
such as cellular shape, arrangement, colony appearance,
temperature  preferences, and growth behaviour.
Additional analyses included the indole production test
using Sulphide Indole Motility (SIM) medium, the Methyl
Red (MR) and Voges-Proskauer (VP) medium, citrate
utilization test using Simmons Citrate Agar (SCA), urease
agar, catalase tests using 3% H>0O,, the Triple Sugar Iron
Agar (TSIA), and growth assessment at 37°C. The results
were documented and summarized in Table 2.

Initial isolation of the samples was performed by
inoculating them into MCA. The MCA medium is a
selective and differential medium that supports the growth
of Gram-negative bacterial species based on their ability to
metabolize lactose [ 18]. In this study, the bacterial colonies
observed were consistent with previous findings [19],
which described Klebsiella colonies on MCA as large (3—
4 mm), mucoid, lactose-fermenting, irregular in shape, and
comprising plump rods with a prominent capsule (Figure
1).

The subsequent identification step involved Gram
staining, which microscopically revealed pink-stained,
rod-shaped bacteria, indicating that they were likely Gram-

negative bacilli (Figure 2a). The catalase test revealed the
production of oxygen bubbles, indicating the presence of
the catalase enzyme in the bacterial isolate. This enzyme
catalyzes the decomposition of hydrogen peroxide (H20:)
into water and oxygen (Figure 2b). Klebsiella species are
known to be short, Gram-negative rods, and preliminary
catalase testing of the isolates showed positive results [20].

Further identification was performed through a series
of biochemical tests. In this study, biochemical analysis
using TSIA revealed that isolates A6 and A7 were capable
of fermenting lactose, sucrose, and glucose, as indicated
by the presence of acid in both the slant and butt, gas
production, and the absence of hydrogen sulfide (H-S)
formation (Figure 3a). The SIM medium indicated that the
bacteria were non-motile, indole-negative, and did not
produce H-S (Figure 3b). Additional biochemical assays
showed negative results for the MR test and positive
results for the VP test (Figures 3¢ and 3d). The citrate
utilization test showed positive results, as evidenced by a
color change from green to blue (Figure 3¢). The glucose
fermentation test showed a positive outcome, indicated by
a color change from blue to yellow, accompanied by gas
production in the Durham tube (Figure 3f). Similarly, the
urease test was positive, as evidenced by a color change to
red or pink (Figure 3g).

Klebsiella species are non-motile, usually capsulated,
and facultatively anaerobic bacteria [18]. On TSIA
medium, they characteristically exhibit an acid slant, acid
butt, gas production, and no H:S production [21].
Biochemical test outcomes may vary depending on the
species being tested. K. ornithinolytica, K. oxytoca, K.
planticola, and K. pneumoniae exhibit varying VP test
results. The MR test is positive in K. ornithinolytica and K.
planticola, variable in K. oxytoca, and negative in K.
pneumoniae. Citrate utilization and indole tests are
positive for K. ornithinolytica and K. oxytoca, variable in
K. planticola and K. pneumoniae. Glucose fermentation is
positive across all species [6] [19]. Based on these
findings, the isolates in this study were identified as K.
pneumoniae. Of the 25 cloacal swab samples analyzed,
two isolates (8%) were confirmed to be positive for K.
pneumoniae. This result aligns with a previous study
conducted in East Java using the Polymerase Chain
Reaction (PCR) method, where 11 out of 141 samples
(7.8%) tested positive for Klebsiella [7]. Older chickens
were found to have a higher prevalence risk [3].

One of the significant challenges in poultry production
is bacterial infection, which is often accompanied by
increasing antibiotic resistance [22]. The growing
incidence of multidrug-resistant (MDR) bacteria presents
a substantial threat to both medical and veterinary
professionals, substantially limiting therapeutic options.
All identified Klebsiella isolates were tested for
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antimicrobial susceptibility using the disk diffusion
method, and the results were interpreted based on the
Clinical and Laboratory Standards Institute (CLSI)
guidelines [23] (Table 3). Antibiotic susceptibility testing
utilized Escherichia coli ATCC 25922 as a control strain,
and the results for all antibiotics fell within the expected
reference range. Among the two samples tested, 100% of
the bacteria were resistant to five antibiotics: Ampicillin,
Sulfamethoxazole, Erythromycin, Ciprofloxacin, and
Tetracycline.  Additionally, both isolates showed
intermediate  resistance to Kanamycin, and for
Chloramphenicol, one isolate (50%) was sensitive while
the other (50%) was resistant. These findings are
consistent with previous studies reporting K. pneumoniae
resistance in poultry to Ampicillin (100%), Erythromycin
(100%), Tetracycline (95%), Chloramphenicol (25%)
[10], and Ciprofloxacin (90.9%) [7], as well as
intermediate resistance to Kanamycin [5]. One of the
leading contributors to AMR infections is the improper and
excessive use of antimicrobials in both human medicine
and animal husbandry [24].

The K. pneumoniae isolates identified in this study are
classified as MDR bacteria, as evidenced by their
resistance to multiple classes of antibiotics. The presence

of MDR bacteria poses a serious threat to both public and
animal health, as it significantly reduces available
treatment options [7]. The mechanisms of antimicrobial
resistance include enzymatic inactivation of antimicrobial
compounds, alterations in membrane permeability, and
modifications of antimicrobial target sites [17].

This study has several limitations that should be
acknowledged. First, the sample size was relatively small,
comprising only 25 cloacal swab samples collected from
broiler farms in five regencies across the island of Bali.
This limited number of samples may not adequately
represent the broader broiler population in the region,
potentially affecting the generalizability of the findings.
Second, molecular confirmation methods, such as
Polymerase Chain Reaction (PCR), were not employed to
validate the identification of Klebsiella pneumoniae. The
identification relied solely on phenotypic and biochemical
characteristics, which, although informative, lack the
specificity and sensitivity offered by molecular techniques.
Therefore, future research is recommended to incorporate
larger sample sizes and employ molecular diagnostic
methods to enhance the validity and accuracy of the
results.

TABLE 1

SWAB CLOACAL SAMPLE DATA FROM POULTRY FARMS IN BALI PROVINCE

Sample Code Regency Age Stage Clinical Symptoms” Number of Samples (n)
Al-A5 Tabanan Finisher None 5
A6-A10 Gianyar Finisher None 5
All-Al5 Badung Finisher None 5
A16-A20 Klungkung Finisher None 5
A21-A25 Bangli Finisher None 5
Total Sample 25

“ Clinical symptoms in chickens indicating infection with Klebsiella pneumoniae.

N\

Figure 1. Growth of Klebsiella bacteria on MacConkey Agar (MCA), with Klebsiella colonies showing lactose
fermentation (pink colonies) (a), and mucoid colonies (b).
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Figure 2. Gram staining results of Klebsiella

IAA s AT ¢
pneumoniae showing Gram-negative, rod-shaped bacteria (a). The primary
biochemical test indicates a positive catalase reaction.

Figure 3. Results of biochemical tests using Triple Sugar Iron Agar (a), Sulfide Indole Motility (b), Methyl Red (c),

TABLE 2

Voges-Proskauer (d), Simmons Citrate Agar (e), Glucose Fermentation Test (f), and Urease Agar (g).

GROWTH SAMPLE ON MEDIA AND BIOCHEMICAL CHARACTERIZATION OF BACTERIAL ISOLATES

Sample Code MCA" Gram Stain  Catalase TSIA Indole MR VP SCA  Motility HoS  Urease  Glucose Identified Bacteria
Al LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
A2 LF -ve, bacil + A/A/+ + + - - motile - - + Escherichia coli
A3 LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
A4 LF -ve, bacil + A/A/+ + + - - motile - - + Escherichia coli
A5 NLF -ve, bacil + Alk/A/+ - + - + motile + - + Salmonella sp.

A6 LF -ve, bacil + A/AH+ - - + +  non motile - + + Klebsiella pneumoniae
A7 LF -ve, bacil + A/AH+ - - + +  non motile - + + Klebsiella pneumoniae
A8 LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
A9 NLF -ve, bacil + Alk/A/+ - + - + motile + - + Salmonella sp.
Al0 NLF -ve, bacil + Alk/A/+ - + - + motile + - + Salmonella sp.
All LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
Al2 LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
Al3 LF -ve, bacil + A/AH+ + + - - motile - - + Escherichia coli
Al4 NLF -ve, bacil + Alk/A/+ - + - + motile + - + Salmonella sp
Al5 NLF -ve, bacil + Alk/A/+ - + - + motile + - + Salmonella sp



Advances in Tropical Biodiversity and Environmental Sciences 9(2): 76-82, June 2025

e-ISSN:2622-0628

DOI: 10.24843/ATBES.2025.v09.102.p02 Available online at: https://ejournall.unud.ac.id/index.php/atbes/article/view/1173

81
Al6 NLF -ve, bacil + Alk/A/A+ - + + motile + - + Salmonella sp
Al7 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
Al LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
Al9 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
A20 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
A21 NLF -ve, bacil + Alk/A/A+ - + + motile + - + Salmonella sp.
A22 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
A23 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
A24 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
A25 LF -ve, bacil + A/AH+ + + motile - - + Escherichia coli
*) LF: Lactose Fermented; NLF: Non-Lactose Fermented
**) A: Acid Slant/butt; Alk: Alkali Slant/butt, Gas +/-
TABLE 3
INHIBITION ZONE DIAMETER MEASUREMENTS
Interpretive Categories and Zone Positive Samples of Klebsiella pneumoniae (mm) ™
No Antibiotic CDisk Diameter Breakpoints (mm)” A6 A7 4 ATCC.EYcherichia coli 25922
ontent S I R I R S I R Disk dlfquI?n Diameter ~ Criteria”
QC ranges”
1. Ampicillin 10 pg >17 14-16 <13 - 6 - - 12 15-22 20 S
2. Sulphamethoxazole 25 ng >16 11-15 <10 - 6 - - 7 23-29 26 S
3. Kanamycin 30 ug >18 14-17 <13 16 - - 16 - 17-25 22 S
4. Erythromycin 15 pg >23 14-22 <13 - 7 - - 6 14-22 18 S
5. Ciprofloxacin S pg >26 22-25 <21 - 10 - - 8 29-38 24 S
6. Tetracycline 30 ug >15 12-14 <11 - 6 - - 8 18-25 18 S
7. Chloramphenicol 30 ug >18 13-17 <12 - 12 22 - - 21-27 26 S

*) According to the Clinical and Laboratory Standards Institute (CLSI, 2020), bacterial susceptibility is classified into three
categories: Sensitive (S), Intermediate (I), and Resistant (R) based on zone diameter breakpoints.

CONCLUSION

This study successfully isolated and identified K.
pneumoniae from the gastrointestinal tract of broiler
chickens at several farms in Bali, with a prevalence rate of
8%  (2/25). The identified isolates exhibited
morphological, microscopic, biochemical
characteristics consistent with those of the K. pneumoniae
species. Antibiotic susceptibility testing revealed that both

and

isolates demonstrated resistance to five antibiotics
(ampicillin, sulfamethoxazole, erythromycin,
ciprofloxacin, and tetracycline), intermediate

susceptibility to kanamycin, and partial sensitivity to
chloramphenicol. These findings indicate that the K.
pneumoniae isolates identified in this study are classified
as multidrug-resistant (MDR), posing a significant threat
to both animal and public health, and underscoring the
critical importance of monitoring antibiotic usage in the
livestock sector.

ACKNOWLEDGMENT

The authors would like to acknowledge the Laboratory
of Veterinary Bacteriology and Mycology at the Faculty of
Veterinary Medicine, Udayana University, for providing
research facilities.

[2]

[4]

REFERENCES

Badan Pusat Statistik [BPS]. 2024. Populasi Ayam
Pedaging Menurut Provinsi (ekor), tahun 2021-
2022. Jakarta : Badan Pusat Statistik.
https://www.bps.go.id/id.

Wall., K., G. Macori, L. Koolman, F. Li, and S.
Fanning. 2023.  Klebsiella, A  Hitherto
Underappreciated Zoonotic Pathogen of Importance
to One Health: A Short Review. Zoonoses, 3(38): 1-
10. doi: 10.15212/zoonoses-2023-0016.

Kahin, M.A., A.H. Mohamed, A.A. Mohamed, M.A.
Hassan, H.F. Gebremeskel, and 1.A. Kebede. 2024.
Occurrence, Antibiotic Resistance Profiles and
Associated Risk Factors of Klebsiella pneumoniae in
Poultry Farms in Selected Districts of Somalia
Reginal State, Ethiopia. BMC Microbiology,
24(137): 1-8. doi:10.1186/s112866-024-03298-1.
Tantawy, M.A., H.A. Amer, F.F. El-Khyate, A.
Moshira, El-Abasy. 2018.  Klebsiella
Pneumoniae Infection in Broiler Chickens.
Kafrelsheikh Veterinary Medicine Journal, 16(1):
17-42.

Nakhaee, P., Z.H. Moghadam, S. Shokrpoor, and J.
Razmyar. 2022. Klebsiella pneumoniae Infectio in
Canaries (Serinus canaria Domestica): A Case

and



Advances in Tropical Biodiversity and Environmental Sciences 9(2): 76-82, June 2025

e-ISSN:2622-0628

DOI: 10.24843/ATBES.2025.v09.102.p02 Available online at: https://ejournall.unud.ac.id/index.php/atbes/article/view/1173

82

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Report. Iranian Journal of Veteriary Research,
23(3): 280-284. doi:10.22099/1JVR.2022.40469.
Permatasari, D.A., AM. Witaningrum, F.J.
Wibisono, and M.H. Effendi. 2020. Detection and
Prevalence of Multidrug-Resistant Klebsiella
pneumoniae Strains Isolated from Poultry Farmas in
Blitar, Indonesia. Biodiversitas, 21(10): 4642-4647.
doi:10.13057/biodiv/d211024.

Hayati, M., A. Indrawati, N.L.P.I. Mayasari, I.
Istiyaningsih, and N. Atikah. 2019. Molecular
Detection of Extended-Spectrum p-Lactamase-
Isolates of
Java, Indonesia.
578-583.  doi:

Producing Klebsiella pneumoniae
Chicken Origin from East
Veterinary ~ World,  12(14):
10.14202/vetworld.2019.578-583.
Suswati, E., S. Supangat, A.W. Lutfadaturroifa, and
D.R. Pratama. 2024. Detection of Pathogen Bacteria
in Broiler Chicken Meat as Foodborne Diseases
Screening Jember District. Jurnal Sain Veteriner,
42(3): 308-316. doi:10.22146/jsv.86084.

Khan, M.M., M.A. Mushtaq, N. Abbas, F. Fatima,
M.J. Gibbon, P. Schierack, and M. Mohsin. 2024.
Occurrence, antimicrobial resistance and Genomic
Features of Klebsiella pneumoniae from Broiler
Chicken in Faisalabad, Pakistan. Frontiers
Veterinary Science, 11(1433124): 1-7.
doi:10.3389/fvet.2024.1433124.

Safika, S., Z. Nilasari, and F.H. Pasaribu. 2022.
Detection of Antibiotic Resistance Coding Gene in
Klebsiella pneumoniae Bacteria Isolated from Broiler
Chickens in West Java, Indonesia. Journal of Applied
Pharmaceutical Science, 12(7): 190-198.
doi:10.7324/JAPS.2022.120719.

Bauer, A.W., WM. Kirby, J.C. Sherris, and M.
Turck. 1966. Antibiotic Susceptibility Testing by a
Standardized Single Disk Method. Am. J. Clin.
Pathol., 45(4): 493-496.

T.XN. 2024. Overcoming Klebsiella
pneumoniae Anyibiotic Resistance: New Insight into
Mechanisms and Drug Discovery. Beni-Suef
Unoversity Journal of Basic and Applied Sciences,
12(3): 1-8. doi: 10.1186/s43088-024-00470-4.
Hidayat, R., F.H. Pasaribu, S. Mulatsih, and A.A.
Amin. 2023. Resistance of Klebsiella Sp. Isolated
from Chicken and Cages to Chlorampenicol. Journal
16(22): 11-21.

Huy,

of Science and Technology,

doi:10.21107/rekayasa.v16i2.20277.
Alming, F.F., H. Kaspersen, M.A. Hetland, R.J.
Bakksjo, L.L. Nesse, T. Leangapichart, I.H. Lohr,

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

A.A. Telke, and M. Sunde. 2021. Exploring
Klebsiella pneumoniae in Healthy Poultry Reveals
High Genetic Diversity, Good Biofilm-Forming
Abilitie and Higher Prevalence in Turkeys than
Broilers. Frontiers in Microbiology, 7(725414): 1-
11. doi:10.3389/fmicb.2021.725414.

Peraturan Menteri Pertanian Republik Indonesia
[PERMENTAN RI]. Klasifikasi Obat Hewan,
No.14/PERMENTAN/PK.350/5/2017. Jakarta.
Hudzicki, J. 2016. Kirby-Bauer Disk Diffusion
Susceptibilit Test Protocol. American Society for
Microbiology. pp. 1-23.

Wareth, G., and H. Neubauer. 2021. The Animal-
Interface  of  Klebsiella
pneumoniae in Germany: An Observational Study on
Pathogenicity, Resistance Development and The
Current Situation. Veterinary Research, 52(16): 1-14.
do0i:10.1186/513567-020-00875-w.

Jung, B., and G.J. Hoilat. 2024. MacConkey Medium.
National Library of Medicine. StatPearls Publishing.
https://www.ncbi.nlm.nih.gov/books/NBK557394/.
Hansen, A.K. and D.S. Nielsen. 2015. Hanbook of
Laboratory Animal Bacteriology, Second Edition.
CRC Press, Taylor &Francis Group. New York. Pp.
185-186.

Putra, M.D.D., I.G.K. Suarjana, and K. Tono. 2023.
Isolasi dan Identifikasi Klebsiella sp. pada Anjing
Kintamani. Buletin Veteriner Udayana, 15(3): 377-
382. doi:10.24843/bulvet.2023.v15.103.p05.

Jasuja, N.D., R. Saxena, S. Chandra, and S.C. Joshi.
2013. Isolation and Identification of Microorganism

foods-environment

from Polyhouse Agriculture Soil of Rajasthan.
African Journal of Microbiology Research, 7(41):
4886-4891. doi: 10.5897/AIMR2012.2413.
Kowalczyk, J., I. Czokajlo, M. Ganko., M. Smialek,
and A. Koncicki. 2022.
Antimicrobial Resistance in Klebsiella pneumoniae
Isolates from Turkeys in Poland between 2019 and
2022. Animals, 12(22): 1-9. doi: 10.3390/ani123157.
Clinical and Laboratory Standards Institute [CLSI].
2020. Performance Standards for Antimicrobial
Susceptibility Testing. 30th ed. CLSI document
M100.

Ardakani, Z., M. Canali, M. Aragrande, L.
Tomassone, M. Simoes, A. Balzani, and C.L. Beber.
2023. Evaluating the Contribution of Antimicrobial
Use in Farmed Animals to Global Antimicrobial
Resistance in Humans. One Health, 17(10064): 1-0.
doi: 10.1016/j.0nehlt.2023.100647.

Identification and



