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ABSTRACT

Background:  Campylobacteriosis is  a  foodborne  zoonotic  disease  caused  by 
Campylobacter spp.,  recognized as  one  of  the  leading causes  of  gastroenteritis  in 
humans  worldwide.  The  presence  of  Campylobacter  jejuni in  pigs  represents  a 
potential  public  health  concern  due  to  its  zoonotic  transmission  through 
contaminated food products. 

Aims: This study aimed to isolate and identify Campylobacter jejuni in pigs raised on pig 
farms in Kupang City using microbiological and biochemical confirmation methods.

Methods:  A  total  of  10  fecal  samples  were  collected  from  clinically  healthy  pigs, 
consisting of three samples from one commercial farm and seven samples from seven 
different  household  farms.  Colonization  rates  were  determined  using  the  Most 
Probable Number (MPN) method,  followed by microscopic  identification based on 
Gram  staining  and  Hippurate  hydrolysis  confirmation  testing  to  distinguish 
Campylobacter jejuni from other Campylobacter species. 

Results:  The  MPN  test  demonstrated  that  all  samples  showed  Campylobacter sp. 
growth on mCCDA selective media, characterized by grayish-white colonies spreading 
across  the  media  surface,  with  MPN  indices  ranging  from  95  to  >1898  MPN/g. 
Microscopic  examination revealed spiral-shaped,  Gram-negative bacteria  consistent 
with  Campylobacter spp.  Hippurate  hydrolysis  confirmation  tests  produced  dark 
purple  discoloration  in  all  suspected  isolates,  confirming  positive  identification  of 
Campylobacter  jejuni.  The  findings  indicated  a  100%  prevalence  (10/10)  of 
Campylobacter jejuni in the pig fecal samples examined. 

Conclusion:  The study confirmed the presence of  Campylobacter jejuni in pigs raised 
on farms in Kupang City, highlighting the potential zoonotic risk associated with pig 
farming.  These  findings  emphasize  the  importance  of  surveillance  and  control 
measures to prevent the spread of campylobacteriosis and protect public health. 

world with the most pathogenic species being C. jejuni. 
The  route  of  transmission  via  the  fecal-oral  route, 
primarily through consumption of foods of animal origin 
such as the consumption of raw meat,  unpasteurized 
milk, and contaminated water (Tikhomirova et al., 2024). 
In  addition,  workers  in  slaughterhouses  as  well  as 
individuals who have direct contact with feces or fluids 
of infected animals are also at high risk of exposure to C. 

INTRODUCTION

Campylobacter  is  a  Gram-negative,  microaerophilic 
bacterium  with  curved,  spiral,  or  S-shaped  rod 
morphology (Samanta & Bandyopadhyay, 2020). These 
bacteria are pathogenic to humans and a variety of farm 
animals, including pigs, poultry, and cattle (Kreling et al., 
2020). Campylobacter is a zoonotic bacterium that is the 
main  cause  of  gastroenteritis  in  humans  around  the 
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jejuni (Tangkonda et al., 2021). Campylobacter infection in 
humans,  otherwise  known  as  Campylobacteriosis,  is 
generally  self-limiting with  the  main  symptoms  being 
diarrhea,  fever,  nausea,  abdominal  pain,  and vomiting 
within  3-5  days  of  exposure  (Myintzaw  et  al.,  2023). 
However,  in  certain  cases,  serious  complications  can 
occur, such as guillain-barré syndrome (GBS), miller fisher 
syndrome (MFS), reactive arthritis (REA), irritable bowel 
syndrome,  meningitis,  brain  abscess,  as  well  as  lung 
infections (Facciolà     et al., 2017) . These infections are 
more common in vulnerable age groups such as children 
and the  elderly,  as  well  as  individuals  with  weakened 
immune systems, such as people with HIV/AIDS (Fischer  
et al., 2024). 

East  Nusa  Tenggara  Province  (NTT)  is  one  of  the 
regions  with  the  highest  pig  population  in  Indonesia, 
with a total of 2,132,124 pigs  (Central Statistics Agency, 
2024). Pig farming in NTT is growing rapidly due to the 
high  demand  for  pork,  both  on  a  commercial  and 
conventional scale. Apart from being a source of food, 
the existence of pigs in NTT also has a close relationship 
with local culture and customs (Tukan et al., 2023). One 
example  of  a  cultural  practice  related  to  pork 
consumption is  lawar, which is a traditional food made 
from raw pork with a mixture of spices. The consumption 
of this raw meat has the potential to increase the risk of 
transmission of C. jejuni to humans.

Until  now,  there  has  been  no  research  on  the 
prevalence  of  Campylobacter in  pigs  in  Indonesia. 
However,  some  studies  from  other  countries  suggest 
that  pigs  can  be  a  major  reservoir  of  these  bacteria. 
Research in Vietnam reported the prevalence of C. jejuni 
in pig feces at 53.7% (Carrique-Mas et al., 2014). Another 
study  in  Campania,  Southern  Italy  found  that 
Campylobacter sp.  could be isolated from 50% of  wild 
boar fecal samples (Kerkhof et al., 2022). 

Based on this background, this study aims to isolate 
and identify of  Campylobacter jejuni  from the feces of 
pigs raised in Kupang City, East Nusa Tenggara Province, 
Indonesia. The results of this study are expected serve as 
a  reference  for  efforts  to  prevent  and  control 
Campylobacteriosis in humans and animals, as well as to 
contribute  to  the  development  of  more  effective  risk 
mitigation strategies in the livestock and public health 
sectors.

 

MATERIALS AND METHODS

Ten fecal samples were collected from eight pig farms 
in  Maulafa  District,  Kupang  City,  Indonesia,  selected 
purposively  based  on  production  system  (one 
commercial and seven household farms). Three clinically 

healthy pigs were randomly sampled from a commercial 
farm in Penfui Village (population 30 pigs) and assigned 
codes  FB1P,  FB2P,  and  FB3P.  From  seven  household 
farms in Naimata Village, one clinically healthy pig was 
sampled  per  farm  and  assigned  codes  FB4N  through 
FB10N.   Each  sample  represented  a  single  pig. 
Approximately  10  g  of  fecal  samples  was  collected 
immediately  after  spontaneous  defecation  without 
animal  restraint  or  handling.  The inner  portion of  the 
fecal  mass,  which had not contacted the pen floor or 
urine, was aseptically obtained using a sterile spatula and 
transferred  into  a  sterile  fecal  container.  All  samples 
were immediately placed in a cool box maintained at 4-
8°C  and  transported  to  the  laboratory.  Samples  were 
processed within 4-6 hours after collection to preserve 
bacterial viability prior to isolation procedures.

The  research  materials  included  fresh  pig  feces 
samples,  lysis  horse  blood,  modified  Charcoal 
Cefoperazone  Deoxycholate  Agar  (mCCDA)  media 
(HiMedia  M887I-500G),  CCDA  selective  supplement 
(HiMedia  FD135),  Preston  Campylobacter selective 
supplement  (Oxoid  SR0204E),  nutrient  broth  (Oxoid 
CM0067), microaerophilic gas pack CampyGen (Oxoid), 
buffered  peptone  water  (BPW),  Hippurate  Disks,  and 
3.5% Ninhydrin reagent.

Bacterial Isolation
Five grams of each sample was weighed and then 

homogenized in 45 ml BPW, inoculated using the three 
tube MPN method with three serial dilutions (5 mL, 1 mL, 
and 0.1 mL).  The sample suspension was inoculated into 
Preston  broth  made  from  Nutrient  Broth  plus  horse 
blood  lysis  and  preston  Campylobacter selective 
supplement and then incubated under microaerophilic 
conditions  (5%  oxygen,  10%  carbon  dioxide,  and  85% 
nitrogen)  using  CampyGen  gas  packs  at  42°C  for  48 
hours. After incubation, one loopful of the suspension 
was taken  and cultured on mCCDA plates supplemented 
with CCDA selective supplement media using the T streak 
method  and  re-incubated  under  microaerophilic 
conditions at 42°C for 48 hours (ISO 10272-1, 2017; Neyaz 
et al., 2024). 

Bacterial Identification
Macroscopic identification was carried out by colony 

observation based on the shape of the colony, the color 
of the colony, the edge of the colony, and the surface of 
the  colony  (elevation).  The  characteristics  of 
Campylobacter sp.  colonies  on  the  mCCDA  selective 
media  appear  grayish-white,  flat,  slightly  wet,  and 
spreading.  Microscopic  observation  of  bacterial  cells 
through  Gram  staining.  The  characteristics  of 
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Campylobacter bacterial  cells   are  spiral  and  Gram-
negative.

 
Hippurate Hydrolysis Test

This  test  was  carried  out  by  suspending  one 
suspected bacterial colony in 400 μL of sterile distilled 
water to which hippurate media (Hippurate disc) was 
added, then incubated at 37°C for 2 hours, then 200 μl of 
3.5%  ninhydrin  solution  was  added.  After  that,  re-
incubate at 37°C for 10 minutes. A positive reaction is 
indicated  by  a  dark  purple  or  blue  color  change. 
Meanwhile, A negative reaction is indicated by a clear or 
gray color (WOAH Terrestrial Manual, 2024)

RESULTS AND DISCUSSION

Results  of  Campylobacter sp.  Colonization  Rate  with 
MPN Method

The  colonization  rate of Campylobacter sp.  in  pig 
feces was analyzed using the three-tube MPN method 
with three dilution series. This method was modified by 
incorporating  an  MPN plating  technique,  in  which 
samples were inoculated into mCCDA selective media 
using the T streak method  (ISO 10272-1,  2017). Colony 
growth was observed and calculated based on the MPN 
333 table  as  per  the Thomas Formula.  The results  of 
observation  and  testing  of  pig  feces  samples  are 
presented in Table 1. Campylobacter was detected in all 
fecal samples (n=10).

The  MPN  index  values  obtained  varied  between 
samples, ranging from 95 MPN/g to ≥1898 MPN/g. The 

highest MPN index (≥1898 MPN/g) was found in young 
pigs:  FB2P  (3  weeks),  FB8N  (2  months),  FB9N  (3 
months),  and  FB10N  (4  months),  indicating  high 
colonization in this age group. In contrast, the lowest 
MPN index values (95 MPN/g) were found in FB4N (18 
months) and FB5N (19 months), which are older age 
groups.  This  pattern  suggests  that  Campylobacter  is 
more commonly found in younger pigs.

Results  of  Macroscopic  and  Microscopic 
Identification of Campylobacter sp. 

Macroscopically,  Campylobacter sp.  colonies 
growing on mCCDA selective media appear to spread on 
the surface of the media, with flat colony edges. The 
colony appears moist, relatively small in size, and has a 
grayish-white color. The shape of the colony tends to be 
slightly elongated or oval (Figure 1a). 

Microscopic examination was performed using Gram 
staining of isolates taken directly from a single colony. 
The staining results showed that the bacteria appeared 
pink  under  the  microscope,  which  indicates  that  the 
bacterium  was  Gram-negative.  Morphologically, 
bacteria  have  a  spiral  or  curved  shape,  resembling  a 
comma or the letter S (comma-shaped or S-shaped), with 
a small and slender cell size (Figure 1b). 

These  microscopic  observations  showed  the 
characteristics  of  Campylobacter  sp.,  which  is  a 
curved rod-shaped, Gram-negative bacterium with a 
length of  0.5-5  μm and  a  width of  0.2-0.8  μm  (Al-
Khreshieh et al., 2023). Macroscopic and microscopic 
identification  showed  that  all  sample  isolates  had 
Campylobacter characteristics.

Table 1. Results of observation and bacterial characteristics of pig fecal isolates

Code Age MPN 
Index 

(MPN/g) 

Macroscopic Microscopic Hippurate hydrolysis test
Color Shape Gram Stain    Shape Color Species

FB1P 11 months 271 Gray Round Gram - Spiral Purple C. jejuni
FB2P 3 weeks ≥1898 Gray Round Gram - Spiral Purple C. jejuni
FB3P 12 months 190 Gray Round Gram - Spiral Purple C. jejuni
FB4N 18 months 95 Gray Round Gram - Spiral Purple C. jejuni
FB5N 19 months 95 Gray Round Gram - Spiral Purple C. jejuni
FB6N 12 months 190 Gray Round Gram - Spiral Purple C. jejuni
FB7N 8 months 271 Gray Round Gram - Spiral Purple C. jejuni
FB8N 2 months ≥1898 Gray Round Gram - Spiral Purple C. jejuni
FB9N 3 months ≥1898 Gray Round Gram - Spiral Purple C. jejuni
FB10N 4 months ≥1898 Gray Round Gram - Spiral Purple C. jejuni
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Hippurate Hydrolysis Test Results
The  test  results  showed  a  dark  purple  color 

change in all  sample isolates showing a positive 
reaction indicating that the tested isolate was  C. 
jejuni (Figure 2). The hippurate hydrolysis test relies 
on the ability of the enzyme hippurate hydrolase 
produced  by  C.  jejuni to  hydrolyze  sodium 
hippurate becomes benzoic acid and glycine. The 
glycine produced in this reaction was detected by 
adding  ninhydrin  reagent.  When  glycine  was 
present, the reagent reacted and produced a deep 
purple color, indicating a positive result.

The  appearance  of  this  purple  coloration 
confirmed  the  presence  of  hippurate  hydrolase 
activity, which is characteristic of C. jejuni (WOAH 
Terrestrial Manual, 2024). The results of this test 
are consistent with the microscopic identification 
and  morphology  of  previous  colonies,  and 
strengthen  the  suspicion  that  all  isolates  are  C. 
jejuni.

The results of this study showed that  C. jejuni was 
detected in all  sample isolates from pig feces, with a 
prevalence  of  100%.  This  study  showed  a  higher 
prevalence  rate  compared  to  previous  studies. 
Research by Young et al. (2000) in Texas, United States, 
reported  a  prevalence  of  C.  jejuni of  76.3%  in  adult 
female pigs aged 6 months and in pregnant pigs, the 
prevalence of  Campylobacter reached 100% comprising 
89% C. jejuni and 11% C. coli. In piglets within 24 hours of 

birth, the prevalence of  Campylobacter was 57.8% and 
increased to 100% at weaning age with C. coli being more 
dominant at birth (68.3%) and C. jejuni 31.7%. In piglets 
weaned  at  the  age  of  14  days,  the  prevalence of  C. 
jejuni was  82%,  while  C.  coli  was  18%.  Research  by 
Carrique-Mas  et  al.  (2014) in  Vietnam  reported  the 
prevalence of C. jejuni as much as 53.7% in pig farms with 
high  production  rates.  Another  study  in  Grenada 
reported a Campylobacter sp. prevalence of 95.6% of 180 
young  pig  feces  samples  with  C.  jejuni dominant  as 
much as 65% and C. coli  54%  (Matthew-Belmar  et al., 
2015). In addition, another study reported that C. jejuni 
was found at higher rates in pigs raised outdoors. These 
results differ from reports from Italy and Estonia, where 
all Campylobacter isolates from pig fecal samples were 
identified as C. coli  (Di Donato et al., 2020; Tedersoo et 
al.,  2023).  In  addition,  studies  in  the  literature  also 
reported that C. coli is the most dominant species found 
in pigs. 

The high prevalence rate of C. jejuni can be caused 
by various factors that affect each other, such as host 
age,  sanitary  conditions,  and  management  systems 
aspects  of  bacterial  metabolism,  and  geographical 
environmental characteristics. Young pigs tend to have 
a higher rate of C. jejuni colonization than adult pigs due 
to  an  immune  system  that  has  not  been  optimally 
developed.  With  age,  the  immune  system  becomes 
more  mature  and  protective,  thus  being  able  to 
suppress the rate of colonization of these bacteria (Han 
et al., 2016; WOAH Terrestrial Manual, 2024). Previous 
studies reported that 56.6% of piglets were colonized by 

Figure 1. (a) Campylobacter sp. colonies on mCCDA selective media appear grayish-white and spread; (b) The 
cell morphology of Campylobacter sp. is spiral (in a box) and Gram-negative at 1000x magnification 
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C.  jejuni by  the  fourth  week  postnatal.  Colonization 
patterns that resembled those of their mothers indicate 
the possibility of transmission vertically from mother to 
offspring (Alter et al., 2005).

In  addition,  C.  jejuni exhibits  adaptive  metabolic 
capabilities  by  utilizing  various  amino  acids  such  as 
serine, aspartate, glutamate, proline, asparagine, and 
glutamine as energy sources for its growth (Hofreuter, 
2014). Among these  amino  acids,  serine  is  the  most 
dominant source of energy and is metabolized through 
the  enzyme  L-serine  dehydratase  (SdaA)  and  the 
transporter serine (SdaC) (Hofreuter, 2014; Velayudhan 
et al., 2004). High concentrations of serine were found 
in the anterior part of the digestive tract, especially in 
the ileum with levels of up to 1.67 mmol/kg, much higher 
than in the caecum which is only about 0.14 mmol/kg 
(Rath et al., 2022).

This  is  in  line  with  the  distribution  pattern  of  C. 
jejuni which generally inhabits the anterior part of the 
intestine,  such  as  the  duodenum,  jejunum,  and 
especially the ileum, while  C. coli is   more commonly 
found in the posterior parts,  such as the cecum and 
colon. Recent studies have shown that C. jejuni is able 
to  metabolize  L-fucose,  which  not  only  supports 
growth  but  also  promotes  biofilm  formation  and 
strengthens  adhesion  and  invasion  capabilities  to 
intestinal epithelial cells. This ability further strengthens 
colonization,  especially  in  piglets  that  have  not  yet 
developed an optimal immune system (Middendorf et 
al., 2024).

This condition is also exacerbated by a poor cage 
sanitation  system.  In  the  pig  farming  system  in 
Naimata,  cages  are  rarely  cleaned  allowing  the 
accumulation of feces and feed residues that are an 
ideal medium for the growth and spread of  C. jejuni. 
Meanwhile, in Penfui, although cleaning is performed 
regularly, the lack of disinfectant use allows bacterial 
persistence.  C. jejuni can form biofilms that survive in 
poor environmental conditions even after cleaning and 
disinfection, persisting in the cage environment for 21 
days or more (García-Sánchez et al., 2017), additionally, 
it can survive in water at low temperatures for up to 4 
months  especially  in  environments  with  low oxygen 
levels and high organic matter (Oberheim et al., 2020).

The  sustainability  of  C.  jejuni colonies  in  the 
environment  is  also  supported  by  the  mixed 
maintenance system applied in these eight farms in two 
areas. Open cages allow for interaction between pigs 
and poultry, wild birds, and rodents tend to have higher 
levels of contamination. Chickens raised in the same 
area as pigs can contaminate feed and drinking water 
with feces containing C. jejuni, thus increasing the risk 
of cross-infection (Muralikrishna et al., 2018). Wild birds 
are considered the main reservoirs of  C. jejuni due to 
their  high  mobility  and  ability  to  contaminate  the 
environment with contaminated feces  (Mulder  et al., 
2020). 

In  addition,  the  tropical  climate  of  Kupang  City, 
characterized  by  high  ambient  temperatures,  may 
contribute to the high prevalence of C. jejuni in pigs.

Figure 2.  Results of the Hippurate hydrolysis test show a deep purple discoloration in all isolates, indicating a 
positive result for C. jejuni
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CONCLUSION

In this study, C. jejuni was detected in 100% (10/10) of 
pig fecal samples. However, the small sample size and 
non-randomized sampling design limit generalizability. 
Larger,  randomized studies are needed to determine 
the true prevalence of C. jejuni in this region.

AUTHORS CONTRIBUTION 

A.R.T.  and  M.U.E.S.  conducted  sample  collection, 
microbiological  examinations,  biochemical 
identification  tests,  and  data  analysis,  and  prepared 
the  initial  manuscript  draft.  E.T.  contributed  to  the 
study conceptualization,  supervision of  the research, 
interpretation of the findings,  and critical  revision of 
the  manuscript  as  the  corresponding  author.  F.R.L. 
assisted in laboratory procedures, data validation, and 
manuscript editing. All authors read and approved the 
final version of the manuscript. 

“The  author  declares  that  there  is  no  conflict  of 
interest with the parties involved in this research’’.

REFERENCES

Al-Khreshieh, R. O., Al-Fawares, O., & EM, A.-T. (2023). 
Campylobacter  jejuni  Infections:  Epidemiology, 
Pathophysiology,  Clinical  Manifestations  and 
Management.  Journal  of  Biomedical  Research  & 
Environmental  Sciences,  4(2),  258–269. 
https://doi.org/10.37871/jbres1670

Alter, T.,  Gaull, F., Kasimir, S.,  Gürtler, M., Mielke, H., 
Linnebur,  M.,  & Fehlhaber,  K.  (2005).  Prevalences 
and  transmission  routes  of  Campylobacter  spp. 
strains  within  multiple  pig  farms.  Veterinary 
Microbiology,  108(3–4),  251–261. 
https://doi.org/10.1016/j.vetmic.2005.03.004

Badan Pusat Statistik. (2024). Populasi Ternak Menurut 
Kabupaten/Kota dan Jenis Ternak di Provinsi Nusa 
Tenggara  Timur  (ekor),  2022. 
https://ntt.bps.go.id/id/statistics-table/3/UzJWaVUx
ZHdWVGxwU1hSd1UxTXZlbmRITjA1Q2R6MDkjMw=
=/populasi-ternak-menurut-kabupaten-kota-dan-
jenis-ternak-di-provinsi-nusa-tenggara-timur--
ekor---2022.html?year=2022

Carrique-Mas, J. J., Bryant, J. E., Cuong, N. V, Hoang, N. 
V. M., Campbell, J., Hoang, N. V, Dung, T. T. N., Duy, 
D.  T.,  Hoa,  N.  T.,  &  Thompson,  C.  (2014).  An 
epidemiological  investigation of  Campylobacter  in 

pig  and  poultry  farms  in  the  Mekong  delta  of 
Vietnam. Epidemiology & Infection, 142(7), 1425–1436. 
https://doi.org/10.1017/S0950268813002410

Di Donato, G., Marotta, F., Nuvoloni, R., Zilli, K., Neri, 
D., Di Sabatino, D., Calistri, P., & Di Giannatale, E. 
(2020).  Prevalence,  population  diversity  and 
antimicrobial  resistance  of  Campylobacter  coli 
isolated  in  Italian  swine  at  slaughterhouse. 
Microorganisms,  8(2). 
https://doi.org/10.3390/microorganisms8020222

Facciolà, A., Riso, R., Avventuroso, E., Visalli, G., Delia, 
S.  A.,  &  Lagana,  P.  (2017).  Campylobacter:  from 
microbiology to prevention.  Journal of Preventive 
Medicine  and  Hygiene,  58(2),  E79. 
https://pubmed.ncbi.nlm.nih.gov/28900347/

Fischer,  G.  H.,  Hashmi,  M.  F.,  &  Paterek,  E.  (2024). 
Campylobacter  Infection.  In  StatPearls  [Internet]. 
StatPearls  Publishing. 
https://www.ncbi.nlm.nih.gov/books/NBK537033/

García-Sánchez, L., Melero, B., Jaime, I., Hänninen, M.-
L.,  Rossi,  M.,  &  Rovira,  J.  (2017).  Campylobacter 
jejuni survival  in  a  poultry  processing  plant 
environment.  Food  Microbiology,  65,  185–192. 
https://doi.org/10.1016/j.fm.2017.02.009

Hofreuter,  D.  (2014).  Defining  the  metabolic 
requirements  for  the  growth  and  colonization 
capacity  of  Campylobacter  jejuni.  Frontiers  in 
Cellular  and  Infection  Microbiology,  4,  137. 
https://doi.org/10.3389/fcimb.2014.00137

ISO 10272-1. (2017). International Standard Microbiology 
of  The  Food  Chain  —  Horizontal  Method  for 
Detection and Enumeration of Campylobacter spp. 
www.iso.orgiTehSTANDARDPREVIEW

Jensen, A. N., Dalsgaard, A., Baggesen, D. L., & Nielsen, 
E. M. (2006). The occurrence and characterization 
of  Campylobacter jejuni  and C. coli in organic pigs 
and  their  outdoor  environment.  Veterinary 
Microbiology,  116(1–3),  96–105. 
https://doi.org/10.1016/j.vetmic.2006.03.006

Kerkhof,  P.-J.,  Peruzy,  M.  F.,  Murru,  N.,  &  Houf,  K. 
(2022). Wild Boars as Reservoir For Campylobacter 
and  Arcobacter.  Veterinary  Microbiology,  270, 
109462. 
https://doi.org/10.1016/j.vetmic.2022.109462

Kreling, V., Falcone, F. H., Kehrenberg, C., & Hensel, A. 
(2020).  Campylobacter  sp.:  Pathogenicity  factors 
and prevention methods—new molecular targets 
for  innovative  antivirulence  drugs?  Applied 



126

Investigation on the colonisation of Campylobacter 
strains in the pig intestine depending on available 
metabolites. Comparative Immunology, Microbiology 
and  Infectious  Diseases,  88. 
https://doi.org/10.1016/j.cimid.2022.101865

Samanta, I., & Bandyopadhyay, S. (2020). Chapter 19 - 
Campylobacter. In I. Samanta & S. Bandyopadhyay 
(Eds.),  Antimicrobial  Resistance  in  Agriculture (pp. 
241–251).  Academic  Press. 
https://doi.org/10.1016/B978-0-12-815770-1.00019-5

Tangkonda, E., Kubo, M., Sekiguchi, S., Shinki, T., Sasaki, 
S.,  Yamada,  K.,  Taniguchi,  T.,  Vetchapitak,  T.,  & 
Misawa, N. (2021). Work-related increases in titer of 
Campylobacter jejuni antibody among workers at a 
chicken  processing  plant  in  Miyazaki  prefecture, 
Japan, independent of individual ingestion of edible 
raw  chicken  meat.  Journal  of  Veterinary  Medical 
Science,  83(8),  1306–1314. 
https://doi.org/10.1292/jvms.21-0244

Tedersoo,  T.,  Roasto,  M.,  Mäesaar,  M.,  Fredriksson-
Ahomaa, M.,  & Meremäe, K.  (2023).  Antimicrobial 
Resistance  of  Campylobacter  coli  Isolated  from 
Caecal  Samples  of  Fattening  Pigs  at  Slaughter. 
Microorganisms,  11(6). 
https://doi.org/10.3390/microorganisms11061540

Tikhomirova, A., McNabb, E. R., Petterlin, L., Bellamy, G. 
L., Lin, K. H., Santoso, C. A., Daye, E. S., Alhaddad, F. 
M.,  Lee,  K.  P.,  &  Roujeinikova,  A.  (2024). 
Campylobacter  jejuni virulence  factors:  update  on 
emerging issues and trends. In Journal of Biomedical 
Science (Vol.  31,  Number  1).  BioMed  Central  Ltd. 
https://doi.org/10.1186/s12929-024-01033-6

Tukan, H. D., Utama, W. G., & Luju, M. T. (2023). Analisis 
Kelayakan Usaha Ternak Babi di Kecamatan Kuwus, 
Kabupaten  Manggarai  Barat.  JAS,  8(1),  26–31. 
https://doi.org/10.32938/ja.v8i1.3810

Velayudhan, J., Jones, M. A., Barrow, P. A., & Kelly, D. J. 
(2004).  L-serine catabolism via an oxygen-labile L-
serine dehydratase is  essential  for colonization of 
the avian gut by Campylobacter jejuni. Infection and 
Immunity,  72(1),  260–268. 
https://doi.org/10.1128/IAI.72.1.260-268.2004

WOAH  Terrestrial  Manual.  (2024).  Infection  With 
Campylobacter  jejuni  and  Campylobacter  coli. 
http://www.bacterio.net/index.html

Young,  C.  R.,  Harvey,  R.,  Anderson,  R.,  Nisbet,  D.,  & 
Stanker, L. H. (2000). Enteric colonisation following 
natural exposure to Campylobacter in pigs. Research 
in  Veterinary  Science,  68(1),  75–78. 
https://doi.org/10.1053/rvsc.1999.0335

Microbiology and Biotechnology, 104, 10409–10436. 
https://doi.org/10.1007/s00253-020-10974-5

Matthew-Belmar, V., Amadi, V. A., Stone, D., Subbarao, 
C., Deallie, C., Sharma, R., & Hariharan, H. (2015). 
Antimicrobial Resistance Profiles of Campylobacter 
jejuni and Campylobacter coli Recovered from Feces 
of  Young  Healthy  Domestic  Pigs  in  Grenada.  In 
Int.J.Curr.Microbiol.App.Sci (Vol.  4,  Number  10). 
http://www.ijcmas.com

Middendorf, P. S., Zomer, A. L., Bergval, I. L., Jacobs-
Reitsma,  W. F.,  den Besten, H.  M. W.,  & Abee, T. 
(2024).  Host  associations  of  Campylobacter  jejuni 
and Campylobacter coli isolates carrying the L-fucose 
or D-glucose utilization cluster. International Journal 
of  Food  Microbiology,  425. 
https://doi.org/10.1016/j.ijfoodmicro.2024.110855

Mulder, A. C.,  Franz, E.,  de Rijk, S.,  Versluis,  M. A. J., 
Coipan,  C.,  Buij,  R.,  Müskens,  G.,  Koene,  M., 
Pijnacker, R., & Duim, B. (2020).  Tracing the animal 
sources  of  surface  water  contamination  with 
Campylobacter jejuni and Campylobacter coli.  Water 
Research,  187,  116421. 
https://doi.org/10.1016/j.watres.2020.116421

Muralikrishna, P., Sunil, B., Menon, V. K., Jolly, D., Latha, 
C., Kumar, A., & Saifudeen, S. M. (2018). Colonization 
in  Piglets  by  Campylobacter  Species  and  its 
Antimicrobial Profile. International Journal of Current 
Microbiology and Applied Sciences, 7(07), 3801–3807. 
https://doi.org/10.20546/ijcmas.2018.707.441

Myintzaw,  P.,  Jaiswal,  A.  K.,  &  Jaiswal,  S.  (2023).  A 
review  on  campylobacteriosis  associated  with 
poultry  meat  consumption.  Food  Reviews 
International,  39(4),  2107–2121. 
https://doi.org/10.1080/87559129.2021.1942487

Neyaz,  L.  A.,  Arafa,  S.  H.,  Alsulami,  F.  S.,  Ashi,  H., 
Elbanna, K., & Abulreesh, H. H. (2024). Culture-Based 
Standard  Methods  for  the  Isolation  of 
Campylobacter  spp.  in  Food  and  Water.  In  Polish 
Journal of Microbiology (Vol. 73, Number 4, pp. 433–
454).  Sciendo.  https://doi.org/10.33073/pjm-2024-
046

Oberheim, J., Höser, C., Lüchters, G., & Kistemann, T. 
(2020).  Small-scaled association  between ambient 
temperature  and  campylobacteriosis  incidence  in 
Germany.  Scientific  Reports,  10(1),  17191. 
https://doi.org/10.1038/s41598-020-73865-9

Rath,  A.,  Rautenschlein,  S.,  Rzeznitzeck,  J.,  Lalk,  M., 
Methling,  K.,  Rychlik,  I.,  Peh,  E.,  Kittler,  S., 
Waldmann,  K.  H.,  &  von  Altrock,  A.  (2022). 


	*Corresponding author: tangkonda.e@staf.undana.ac.id
	ABSTRACT
	Background: Campylobacteriosis is a foodborne zoonotic disease caused by Campylobacter spp., recognized as one of the leading causes of gastroenteritis in humans worldwide. The presence of Campylobacter jejuni in pigs represents a potential public health concern due to its zoonotic transmission through contaminated food products.
	Aims: This study aimed to isolate and identify Campylobacter jejuni in pigs raised on pig farms in Kupang City using microbiological and biochemical confirmation methods.
	Methods: A total of 10 fecal samples were collected from clinically healthy pigs, consisting of three samples from one commercial farm and seven samples from seven different household farms. Colonization rates were determined using the Most Probable Number (MPN) method, followed by microscopic identification based on Gram staining and Hippurate hydrolysis confirmation testing to distinguish Campylobacter jejuni from other Campylobacter species.
	Results: The MPN test demonstrated that all samples showed Campylobacter sp. growth on mCCDA selective media, characterized by grayish-white colonies spreading across the media surface, with MPN indices ranging from 95 to >1898 MPN/g. Microscopic examination revealed spiral-shaped, Gram-negative bacteria consistent with Campylobacter spp. Hippurate hydrolysis confirmation tests produced dark purple discoloration in all suspected isolates, confirming positive identification of Campylobacter jejuni. The findings indicated a 100% prevalence (10/10) of Campylobacter jejuni in the pig fecal samples examined.
	Conclusion: The study confirmed the presence of Campylobacter jejuni in pigs raised on farms in Kupang City, highlighting the potential zoonotic risk associated with pig farming. These findings emphasize the importance of surveillance and control measures to prevent the spread of campylobacteriosis and protect public health.
	INTRODUCTION
	MATERIALS AND METHODS
	Article history:
	Received: 23 May 2025
	Revised : 11 February 2026
	Accepted: 25 April 2026
	Keywords:
	Campylobacter jejuni
	pigs
	colonization
	identification
	©2026 School of Veterinary Medicine and Biomedical Sciences

