
 

 

 
Abstract—In this study, the forty Thai medicinal plants were 

used to screen the antibacterial activity against Campylobacter jejuni. 
Crude 95% ethanolic extracts of each plant were prepared.  
Antibacterial activity was investigated by the disc diffusion assay, 
and MICs and MBCs were determined by broth microdilution. The 
results of antibacterial screening showed that five plants have activity 
against C.jejuni including  Adenanthera pavonina L., Moringa 
oleifera Lam., Annona squamosa L., Hibiscus sabdariffa L. and 
Eupotorium odortum L. The extraction of A. pavonina L. and A. 
squamosa L. produced an outstanding against C. jejuni, inhibiting 
growth at 62.5-125 and 250-500 µg/mL, respectively. The MBCs of 
two extracts were just 4-fold higher than MICs against C. jejuni, 
suggesting the extracts are bactericidal against this species. These 
results indicate that A. pavonina and A. squamosa could potentially 
be used in modern applications aimed at treatment or prevention of 
foodborne disease from C. jejuni. 
 

Keywords—Antibacterial activity, Thai medicinal plants, 
Campylobacter jejuni 

I. INTRODUCTION 

AMPYLOBACTER JEJUNI is recognized as the most 
common bacterial cause of foodborne human 

gastroenteritis throughout the world [1].  C. jejuni is currently 
estimated to cause 5-14% of diarrhea world wide, which 
translates into 400-500 million cases per year [2].  This is also 
recognized as the most identifiable infection preceding 
Guliiain-Barré syndrome (GBS), which lead to immune-
mediated disorder and acute flaccid paralysis [3].  While 
outbreaks of Campylobacter can be transferred to humans by 
direct contact with contaminated animals, or indirectly 
through ingestion of contaminated food [4] such as 
undercooked, meat and poultry products [5, 6], lamb kebabs  
and unpasteurized dairy [7].  Therefore, some process or 
treatments were used to prevent or eliminate the population of 
Campylobacter on raw poultry products such as adopting 
chlorine, trisodium- prosphate and hydrogen peroxide [8]. 
However, consumers are increasingly avoiding foods prepared 
with preservative of chemical origin, and natural alternatives 
are therefore needed to achieve sufficiently long shelf life of 
foods and high degree of safety with respect to foodborne 
pathogenic microorganisms [9, 10].   
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For centuries, many infectious diseases have been treated 

with medicinal plants.  The use of medicinal plants as 
complementary and alternative medicine has increased 
dramatically in the last 20-25 years [11, 12].  According to a 
WHO report, 80% of the world’s inhabitants depend on 
traditional medicines as their main source of health care [13].  
Over 100 chemical substances that are considered to be 
important drugs and are either currently in use or have been 
widely used in one or more countries have been derived from 
a little under 100 plant species.  Approximately 75% of these 
substances were discovered as a direct result of chemical 
studies focusing on the isolation of active substances from 
plants used in folk medicine [14].  Thailand is a tropical 
country with an abundance of diverse plant resources [15].  
Many of these have been used medicinally (e.g. ginger) or as 
food additives (e.g. garlic) to treat or prevent foodborne illness 
[16].  Medicinal plants are still widely and legally used in 
traditional Thai medicine and hold great potential for 
researchers seeking to identify and develop new antibacterial 
agents [17]. 

However, few of Thai plants have been investigated for 
their activity against C. jejuni.  Then, the aims of this study 
were to screen the forty Thai medicinal plants for anti-C. 
jejuni and also examined the inhibitory activity of the three 
plant extract which showed the high anti-C. jejuni. 

II. MATERIALS AND METHODS 

A. Bacteria and media 

C. jejuni ATCC 29428 was obtained from the American 
Type Culture Collection.  Prior to testing, this strain was 
cultured on brucella agar supplemented with 62.5 mg/L each 
of ferrous sulphate, sodium metabisulfite and sodium pyruvate 
and incubated at 42°C for 48 h in microaerobic conditions (5% 
O2, 10% CO2, and 85% N2).  Inocula were prepared by 
suspending bacterial colonies in 0.1% (w/v) sterile peptone 
water and adjusting to the required cell density using 
enumeration graphs. 

 
B. Plant collection and extraction 

The plants (Table 1) were collected in Walairukavej 
Botanical Research Institute, Maha Sarakham (Thailand).  All 
plants were rinsed, sliced, dried (50°C for 24 h), ground and 
sieved (80 mesh), with the resulting powder being added [1:10 
(w/v)] to 95% (v/v) ethanol.  The suspension was shaken at 
120 rev min-1 for 24 h (room temperature) and filtered.  Excess 
solvent was removed by rotary evaporation (50°C), and the 
sample was stored in tightly sealed, foil-wrapped bottles at 
4°C until required. 
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C. Antibacterial assay 

Antibacterial activity was assessed against C. jejuni strain 
using the the disc diffusion assay [18] .  In brief, pour plates 
were prepared containing 20 mL agar seeded with 106 

CFU/mL of strain.  Solutions of 50 mg/mL plant extract were 
prepared by dissolving in 95% ethanol.  Sterile 6 mm discs 
(Whatman) were impregnated with 100 µL of the plant extract 
solutions, dried at 40ºC.  The final mass of extracts on each 
disc was 5 mg. all disc were added to the agar surface.       
Negative control discs were prepared with ethanol only. 
Standard discs of the antibiotic erythromycin discs (10 
µg/disc) were served as the positive controls [19].  After 48 h 
incubation at 42ºC, the diameters of the zones of inhibition 
were measured.  Extracts and antibiotics were tested in 
triplicate and each experiment was performed twice. 

D. MIC and MBC assay         

 MICs were determined using the broth microdilution 
method [20].  Assays were performed in 96-well microtitre 
trays with an inoculum density of 5x105 CFU/mL, in a final 
volume of 100 µL broth.  Crude of the three plant extract 
which showed the high antibacterial activity were dissolved in 
DMSO [the final concentration being 2% (v/v) DMSO].  
Mueller-Hinton broth supplemented with 5% (v/v) laked sheep 
blood was used for testing.  Positive controls were prepared by 
inoculating broth containing DMSO only.  Negative controls 
consisted of an uninoculated dilution series of the test agent in 
broth.  Erythromycin was used as a reference standard.  MICs 
were determined after 48 h incubation at 42°C for C. jejuni. 
MBCs were determined using the microtitre trays from the 
MIC assay [21].  The entire volume of liquid (~100 µL) was 
aspirated from wells with no visible growth, and streaked 
across the surface of fresh agar plates.  After incubation, 
colonies were counted and the endpoint was determined by 
identifying the lowest concentration to cause a 99.9% decrease 
in CFU numbers.  All experiments were repeated to verify the 
reproducibility of results. 

III.  RESULTS AND DISCUSSION 

The inhibitory activities of ethanolic extract of forty Thai 
medicinal plants obtained using disc diffusion assay against C. 
jejuni are showed in Table I.  Values presented are the mean 
diameter sizes of bacterial tested zones of inhibition.  The 
reference standards erythromycin disc showed inhibitory 
activity against this bacterium.  The 95% ethanol was used as 
negative control, and did not show any activity.   

 
 
 
 

The five kinds of plant extracts including Adenanthera 
pavonina L., Moringa oleifera Lam., Annona sguamosa L., 
Hibiscus sabdariffa L. and Eupotorium odortum 
L. , demonstrated antibacterial activity against 
C.jejuni.  Different results concerning the antibacterial activity 
against C. jejuni might be due to different secondary 
metabolites of each plant [22], different geographic sources of 
the plant used, different types of strains used, and different 
assay methods [23-25].  The extract exhibiting the greatest 
activity (as determined by the diameters of zones of inhibition) 
was the one derived from the leaflet of A. pavonina L., with a 
zone of inhibition greater than 34.5 mm in diameter.  The A. 
pavonina extract is reported to contain saponins, alkaloids, 
tannins and flavonoids [26, 27].  These compounds could be 
responsible for its antibacterial activity [22].  In these results 
correspond with the MIC results 

In MIC and MBC assay, the three plants (A. pavonina, M. 
oleifera and A. squamosa) which showed the high activity 
against C. jejuni are shown in Table II.  Of the three plants, A. 
pavonina had the most potent inhibitory activity against C. 
jejuni, with MICs of 62.5-125 µg/mL.  A. squamosa inhibited 
this species at the slightly concentration of 250-500 µg/mL.  
These values compare favourably with those proposed by Ríos 
and Recio [12] for evaluating the antibacterial activity of 
medicinal plants.  In case of MICs determined for the M. 
oleifera extract were 1,000 µg/mL or higher, indicating this 
plant has negligible inhibitory activity against C. jejuni [12].  
Results in Table II suggest that A. pavonina and A. squamosa 
extracts may have bactericidal activity.  By definition, 
bactericidal agents have MBC values no more than four times 
the MIC [1, 28], 

IV.  CONCLUSION 

The screenings of crude extracts made from Thai medicinal 
plants have shown that five of the forty plant extracts have 
antibacterial activity against C. jejuni. In this study, the 
activity of A. pavonina and A. squamosa extracts possess 
bactericidal activity against this species.  Then, these two plant 
extracts could be a source of new antibiotic compounds for 
treating or preventing of foodborne infection from C. jejuni.  
Further investigation is warranted to identify the optimal 
extraction method, to isolate the secondary metabolites and to 
fractionate the most active extract. 
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TABLE I 
LOCAL AND SCIENTIFIC NAMES OF PLANT SPECIES SCREENED, PARTS EXTRACTED AND RESULTS OF ANTI-CAMPYLOBACTER JEJUNI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Data presented is the mean diameter size of zone of inhibition ± SD (mm) for six replicates. -, no activity detected. 

TABLE II 
THE MIC AND MBC (MG/ML) OF THREE PLANT EXTRACT AGAINST C. JEJUNI 

Samples MIC 
(µg/ml) 

MBC 
(µg/ml) 

A. pavonina L. 0.625-125 250 
Moringa oleifera Lam. 1,000-2,000 4,000 
Annona sguamosa L 250-500 ≥2,000 

Erythromycin 4 4 

Note: MICs were tested up to a maximum concentration of 2,000 µg/ml and 
MBCs were tested up to a maximum concentration of 8xMIC 
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