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Abstract—In this study, the forty Thai medicinal plants were FOr centuries, many infectious diseases have beatet

used to screen the antibacterial activity agaeshpylobacter jejuni
Crude 95% ethanolic extracts of each plant werepgres.
Antibacterial activity was investigated by the ddifusion assay,
and MICs and MBCs were determined by broth microdilatidhe
results of antibacterial screening showed that filagits have activity
against C.jejuni including Adenantherapavonina L., Moringa

oleifera Lam., Annona squamosal., Hibiscus sabdariffaL. and

Eupotorium odortumL. The extraction oA. pavoninal. and A.

squamosal. produced an outstanding agaii@t jejuni, inhibiting

growth at 62.5-125 and 250-500 pg/mL, respectivélye MBCs of
two extracts were just 4-fold higher than MICs agaiC. jejuni

suggesting the extracts are bactericidal agairist gpeciesThese
results indicate thaf. pavoninaand A. squamosaould potentially
be used in modern applications aimed at treatmempirevention of
foodborne disease frofd. jejuni
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|. INTRODUCTION

with medicinal plants. The use of medicinal plamts
complementary and alternative medicine has inctkase
dramatically in the last 20-25 years [11, 12]. ébng to a
WHO report, 80% of the world’s inhabitants depend o
traditional medicines as their main source of liealtre [13].
Over 100 chemical substances that are consideretieto
important drugs and are either currently in uséhave been
widely used in one or more countries have beerveérirom

a little under 100 plant species. Approximatelyo/bf these
substances were discovered as a direct result efmical
studies focusing on the isolation of active substanfrom
plants used in folk medicine [14]. Thailand is rapical
country with an abundance of diverse plant resaufd®].
Many of these have been used medicinally (e.g.egingr as
food additives (e.g. garlidp treat or prevent foodborne illness
[16]. Medicinal plants are still widely and legally dsé
traditional Thai medicine and hold great potentialr
researchers seeking to identify and develop nevbacterial

AMPYLOBACTER JEJUNIs recognized as the mostagents [17].

common bacterial cause of foodborne
gastroenteritis throughout the world [1€. jejuniis currently
estimated to cause 5-14% of diarrhea world widejclwh
translates into 400-500 million cases per year [Hhis is also
recognized as the most identifiable infection pdéog

human However, few of Thai plants have been investigdiad

their activity againstC. jejuni Then, the aims of this study
were to screen the forty Thai medicinal plants &mti-C.
jejuni and also examined the inhibitory activity of theee
plant extract which showed the high a@tijejuni

Guliiain-Barré syndrome (GBS), which lead to immune

mediated disorder and acute flaccid paralysis [3)Vhile

Il. MATERIALS AND METHODS

outbreaks ofCampylobactercan be transferred to humans by A Bacteria and media

direct contact with contaminated animals, or inclise

through ingestion of contaminated food [4] such as C. jejuni ATCC 29428 was obtained from the American

undercooked, meat and poultry products [5, 6], ldmbabs
and unpasteurized dairy [7]. Therefore, some m®cer
treatments were used to prevent or eliminate theljation of

Type Culture Collection. Prior to testing, thigast was
cultured on brucella agar supplemented with 62.3Lnegch
of ferrous sulphate, sodium metabisulfite and sodayruvate

Campylobacteron raw poultry products such as adopting'md incubated at 42°C for 48 h in microaerobic dbors (5%

chlorine, trisodium- prosphate and hydrogen perxif].
However, consumers are increasingly avoiding fquapared
with preservative of chemical origin, and naturikémmatives
are therefore needed to achieve sufficiently lohelfslife of
foods and high degree of safety with respect tadli@one
pathogenic microorganisms [9, 10].
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0,, 10% CQ, and 85% M. Inocula were prepared by
suspending bacterial colonies in 0.1% (w/v) stepéptone

water and adjusting to the required cell densityngis
enumeration graphs.

B. Plant collection and extraction

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

Antibacterial activity was assessed agai@stejuni strain
using the the disc diffusion assay [18] . In brigbur plates

were prepared containing 20 mL agar seeded with 1B-.demonstrated

CFU/mL of strain. Solutions of 50 mg/mL plant exdtr were
prepared by dissolving in 95% ethanol. Sterile B miiscs
(Whatman) were impregnated with 100 puL of the pkartact
solutions, dried at 40°C. The final mass of exramn each
disc was 5 mg. all disc were added to the agaraserf
Negative control discs were prepared with ethanoly.o
Standard discs of the antibiotic erythromycin dis@o

pg/disc) were served as the positive controls [18fter 48 h

incubation at 42°C, the diameters of the zonesnbibition

were measured. Extracts and antibiotics were deste
triplicate and each experiment was performed twice.

D. MIC and MBC assay

The five kinds of plant extracts includingdenanthera
pavoninal., Moringa oleifera Lam., Annonasguamosal.,
Hibiscus sabdariffa L. and Eupotorium odortum
antibacterial activity against
C.jejuni. Different results concerning the antibacteridhéty
against C. jejuni might be due to different secondary
metabolites of each plant [22], different geograptources of
the plant used, different types of strains used| different
assay methods [23-25]. The extract exhibiting gheatest
activity (as determined by the diameters of zorféstobition)
was the one derived from the leafletAfpavoninal., with a
zone of inhibition greater than 34.5 mimdiameter. TheA.
pavonina extract is reported to contain saponins, alkaloids
tannins and flavonoids [26, 27]. These compouraiddcbe
responsible for its antibacterial activity [22]n these results
correspond with the MIC results

In MIC and MBC assay, the three plangs pavonina, M.

MICs were determined using the broth microdilutioroleifera and A. squamosawhich showed the high activity

method [20]. Assays were performed in 96-well wiitre
trays with an inoculum density of 5LEFU/mL, in a final
volume of 100uL broth.
which showed the high antibacterial activity weigsdlved in

againstC. jejuniare shown in Table Il. Of the three plams,
pavoninahad the most potent inhibitory activity agairt

Crude of the three plant extracfejuni, with MICs of 62.5-125 pg/mL.A. squamosénhibited

this species at the slightly concentration of 280-fug/mL.

DMSO [the final concentration being 2% (v/v) DMSO].These values compare favourably with those propbgegios

Mueller-Hinton broth supplemented with 5% (v/v) éaksheep
blood was used for testing. Positive controls weepared by
inoculating broth containing DMSO only. Negativentrols
consisted of an uninoculated dilution series ofttéet agent in
broth. Erythromycin was used as a reference stdndslICs
were determined after 48 h incubation at 42°CQorjejunt
MBCs were determined using the microtitre traysnirthe
MIC assay [21]. The entire volume of liquid (~1Q0) was
aspirated from wells with no visible growth, andesked
across the surface of fresh agar plates. Afteubaton,
colonies were counted and the endpoint was detednby
identifying the lowest concentration to cause ®9decrease
in CFU numbers. All experiments were repeatedetdafy the
reproducibility of results.

Ill. RESULTS ANDDISCUSSION

The inhibitory activities of ethanolic extract afrfy Thai
medicinal plants obtained using disc diffusion gssgainsiC.

and Recio [12] for evaluating the antibacterialivait of
medicinal plants. In case of MICs determined foe M.
oleifera extract were 1,000 pg/mL or higher, indicatingsthi
plant has negligible inhibitory activity againGt jejuni[12].
Results in Table Il suggest that pavoninaandA. squamosa
extracts may have bactericidal activity. By défon,
bactericidal agents have MBC values no more than times
the MIC [1, 28],

IV. CONCLUSION

The screenings of crude extracts made from Thaicimed
plants have shown that five of the forty plant egts have
antibacterial activity agains€C. jejuni In this study, the
activity of A. pavonina and A. squamosaextracts possess
bactericidal activity against this species. Thhese two plant
extracts could be a source of new antibiotic cormgsufor
treating or preventing of foodborne infection fran jejunt
Further investigation is warranted to identify tlgtimal

jejuni are showed in Table I. Values presented are trenmeextraction method, to isolate the secondary meitasohnd to

diameter sizes of bacterial tested zones of inbibit The

reference standards erythromycin disc showed itdripi
activity against this bacterium. The 95% ethanabwsed as
negative control, and did not show any activity.

fractionate the most active extract.
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TABLEI

LocAL AND SCIENTIFIC NAMES OF PLANT SPECIES SCREENED, PARTS EXTRACTED AND RESULTS OF ANTI-CAMPYLOBACTER JEJUNI

Code Local name Scientific name Part of use Inhibited zone (mm.)
1. Bai Kut Diplazium esculentum SW. leaf -
2. Ba Mi (MuMen) Thunbergia fragrans Lour. leaf -
3. Ba Muk Wkightia tomentosa Roem. leaf -
4, Bai Phiu Piper betle L. leaf -
5. Bo raphet TinosporacrispalL. leaf -
6. Bua bok Centella asiatica L. leaf -
7. Buabok Nam Centella asiatica L. leaf -
8. Chaphlu Piper sarmentosum Roxb. leaf -
9. Cham maliang Lepisanthes fruticosa Leenh. leaf -
10. Farang khi nok Psidium guajava L. leaf -
11. Kha Alpinia galangal L. rhizome -
12. Khee Dok Kheo Dolichandrone serrulata L. leaf -
13. Krachai Dam Boesenbergia pandurata Roxb. rhizome -
14. Krachiap Daeng Hibiscus sabdariffa L. leaf 8.67+0.58
15. KraThin Pa Acacia mangium Willd leaf -
16. LinFa(Pheka) OroxylumindicumL. leaf -
17. Maklam Adenanthera pavonina L. leaflet 34.67+0.58
18. Makrut Citrus hystri L. leaf -
19. MaMao Pa Antidesma velutinosum Blume. leaf -
20. Marum Moringa oleifera Lam. leaf 20.67+2.31
21. Maeng lak Ocimum basilicumL. leaf -
22. Mak Areca eatechu L. seed -
23. Met MaMao Pa Antidesma velutinosum Blume. seed -
24, Noi na Annona sguamosa L. leaf 13.67+1.15
25. Nons Peltophorum pterocarpum D.C. leaf -
26. Pae Tam Pueng Gynura divaricata D.C. leaf -
27. Phak Kan Trong Colubrina asiatica L. leaf -
28. Phak Khayaeng Limnophila aromatica Merr. leaf -
29. Phet sang khat Cissus QuadrangularisL. leaf -
30. Plalai phuesk Eurycoma longifolia Jack. leaf -
31. Rak Nguang Sum Getonia floribunda Lark. leaf -
32. Rang chuet Thunbergia lauriflolia L. leaf -
33. Salet phang phon Barleria luputina Lindi. leaf -
34. Shaa Eupotorium odortum L. leaf 7.33+0.58
35. Takhrai Cymbopogon citratus Stapf. All part -
36. Thao Boraphet Tinosporacrispa L. stem -
37. thong Phan Chang Rhinacanthus nasutus L. leaf -
38. TonKhaNon Pouzolza pentandra Benn. leaf -
39. YaDok Khao Leptochloa chinensis L. leaf -
40. Yira Ocimum gratissimumL. seed -
Positive contral (erythromycin) 24.33+0.58
Neggtive control (95% ethenol) -

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

TABLEII

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

Samples MIC MBC [1]
(ng/mi) (ng/mi)

A. pavonina L. 0.625-125 250 (2

Moringa oleifera Lam. 1,000-2,000 4,000

Annona sguamosa L 250-500 >2,000

Erythromycin 4 4 [3]

Note: MICs were tested up to a maximum concentration of 2,000 pg/ml and
MBCs were tested up to a maximum concentration of 8xMI1C
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