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ANTI-BACTERIAL PROPERTY OF THE ESSENTIAL OILS
OF CLOVE AND PRONG FA AGAINST STREPTOCOCCUS MUTANS
AND STREPTOCOCCUS SOBRINUS

Abstracts. In the article there are shown the antibacterial activity of two plants against bacteria causing oral
problems, and the minimum concentration of exposure to these plants has been identified. On the disk diffusion test
the clove oil was received by traditional method, showed the highest anti-bacterial activity against to bacteria
streptococcus mutans and streptococcus sobrinus, the average zone of growth inhibition is respectively 16.78 and
16.68 mm, also the MIC value of the essential oil that can inhibit the growth of both bacteria is 2pg/ml. However, in
the MBC, the result indicates that the clove oil is more effective against .S, mutans.

Keywords: essential oil of clove, essential oil of prong fa, disk diffusion assay, minimum inhibitory concentra-
tion, minimum bactericidal concentration, streptococcus mutans, streptococcus sobrinus, anti-bacterial property.

Introduction. Oral discases ranging from cavities to cancer are all serious threats to every people’s
oral health. The oral health is an important part of the overall health because there may be a link between
oral disease and other health problems such as diabetes, heart disease and stroke as well as pre-term and
low-birth-weight babies. The oral cavity is very convenient place for plenty of bacteria forming various
associations in the mouth thereby residing more than 700 dissimilar species (Metwalli et al., 2013). The
following bacteria are the most dominant form existing in the human oral cavity: S. sanguis, S. mitis, S.
mutans, S. salivarius, L. acidophilus, L. salivarius, L. casei, Staphylococcus spp, Eubacterium spp,
Neisseria spp, Actinomyces spp, Peptostreptococcus spp, Micrococcus spp, etc. One of the largest
associations in the oral cavity is streptococci (Bhatia and Ichhpujani, 2003). S. mutans and sobrinus are
the most prevailing species, high in rank than other streptococci. S. sobrinus, S. mutans plays a major role
in tooth decay, metabolizing sucrose to lactic acid, it causes the highly mineralized tooth enamel to be
vulnerable to decay. Oral health problems like dental caries caused by these bacteria are very common
with children, early childhood caries is a source of pain and impaired quality of life, and for some it
results in serious infection, hospitalization, and even fatality (Casamassimo, et al., 2009). Also, the
disease may become refractory and irreversible for simple preventing methods of removing biofilms, like
tooth brushing. Thus, ways on how to prevent or kill this type of bacteria is very relevant.

Since the use of synthetic chemicals is perceived to have a possible effect and may raise health con-
cerns, microbial resistance, and environmental problems, extracts and essential oils of plants have been
widely used and tested nowadays for their antimicrobial activity against different pathogens. Essential oils
are complex mixtures of low molecular weight (usually less than 500 Daltons) compounds extracted by
steam distillation, hydro distillation or solvent extraction (Nakatsu et al., 2000). EOs may constitute 20—
100 different plant secondary metabolites belonging to a variety of chemical classes (Carson and
Hammer, 2011). Most of the time the bioactivities of a particular EO is decided by either one of its main
components (Bakkali, er a/, 2008). Naturally, their activity depends on the type, composition and con-
centration of the spice or the essential oils, the type and concentration of the target microorganism, the
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composition of the substrate, the processing and the storage conditions (Skandamis and Nychas., 2000).
Researchers from all over the world are trying to characterize a range of biological properties of EOs
which includes antimicrobial, antiviral, antimutagenic, anticancer, antioxidant, anti-inflammatory,
immunomodulatory, and antiprotozoal activities (Bakkali er al., 2008).

In this study, the essential oil of two Thai herbs, Clove (Syzigium aromaticum) from the plant family
Mpyrtaceae and Prong fa (Murraya siamensis) from the plant family Rutaceae, will be tested for its anti-
bacterial activity against two oral disease causing bacteria Strepfococcus mutans and Streptococcus
sobrinus.

Materials and methods. Plant extraction procedure. Essential oils from two Thai herbs, Clove
(Syzygium aromaticum) and Prong fa (Murraya siamensis) were used. One hundred grams of dried and
ground clove buds in 500 ml flask was submitted to hydrodistillation for 4-6 hours and steam distillation
for 8-10 hours.

The volatile distillate was collected until no oil drop out. The distillate was saturated with sodium
chloride and added with ether. Then, the ether layer and hydro layer were separated by funnel. After dehy-
drated by anhydrous sodium sulphate, the ether was further heated in 60°C water bath to make oil to be
concentrated and the ether to be recovered. The collected oil was refrigerated after the prior to use.

Microorganisms used. The used microorganisms were two oral disease causing, gram positive
bacteria, Streptococcus mutans (DMST 48777) and Streptococcus sobrinus (DMST 35719). The bacterial
cultures were obtained from the Department of Medical Sciences Thailand, Nontaburee, Thailand.

Disk diffusion assay. A bacterial suspension was prepared in NaCl from an overnight-grown culture
of the bacterial strains. These bacterial suspensions were adjusted to the 0.5 McFarland standard. A sterile
swab was immersed to the bacterial suspension and was used to spread in the Mueller-Hinton Agar with
blood (5 % of MHB) medium. Each plate was divided into four sections. 10 ul of each essential oil
(diluting of EO 500 pg per 100 ml of tween 20-20%) was applied to the sterile 6 mm paper discs and was
aseptically placed in the medium which was previously swabbed with bacteria. Erythromycin (15 ul) was
used as the positive control and tween 20 (10 ul) for the negative control. After 24 hours of incubation in
an anaerobic condition at 37°C, the zone of inhibition was measured in mm. All experimental set-ups were
carried out in triplicate.

Determination of minimum inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC). The bacterial strains were isolated into broth medium (MHB) with lysed blood (5% of MHB) and
was incubated in an anaerobic condition for 24 hours at 37°C. A series of two fold dilution of each oil.
Triplicate serial dilutions with broth for each essential oil was prepared in two cell culture plates. Fifty
microliters of the test organisms with the concentration of 1076 cells per ml was then inoculated in each
of the broth dilution. After overnight incubation of the cell culture plates, MBC was carried out by 1 ul

Zone of growth inhibition for essential oils on two bacterial strains

Essential oil Bacteria Diameter of Zone Average diameter e
of Inhibition, mm of zone of inhibition, mm activity
16.30
Streptococcus 16.90 16.78 Intermediate
mutans
) 17.15
Clove oil
16.75
Streptococcus 16.05 16.68 Intermediate
sobrinus
17.25
0
Streptococcus 0 0 Not effective
mutans
0
Prong fa oil 0
StreptOCOCCHS 0 0 Not effective
sobrinus
0
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Figure 1 — Minimum Inhibitory Concentration (left) Streptococcus sobrinus; (right) Streptococcus mutans

Note: Rows A, B, C were the Clove oil; D, E, F were the Prong fa oil, and row G was the tween 20.

a. Streptococcus sobrinus

x

b. Streptococcus mutans

Figure 2 — Minimum bactericidal concentration (a) Streptococcus sobrinus, (b) Streptococcus mutans
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sub culturing in agar plates (MHA) each of the well of the cell culture plates. The plates were then
incubated in appropriate condition for 24 hours, while the cell culture plates were added with 50 pl of 0.2
mg/ml lodonitrotetrazolium chloride (INT) and stayed for 30 minutes to see the coloration of the cells
with bacterial growth. After the incubation of the cell culture in MHA, the result of the MBC was
obtained through optical observation.

Results. In the two essential oils, the clove was found to have an antibacterial property against the
two bacterial strains, while the prong fa was ineffective.

On the disk diffusion test the clove oil showed intermediate anti-bacterial property against both
bacteria, 10 ul of essential oil dissolved with tween 20 can effect to the growth of bacteria.

The results of MIC and MBC are shown in Figure 1 and 2 respectively. Only the clove oil showed
antibacterial activity on S. mutans and S. sobrinus. The MIC value of the essential oil that can inhibit the
growth of both bacteria is 2 pg/ml.

However, in the MBC, the result indicates that the clove oil is more effective against S. mufans than
S. sobrinus because the former only has spots of bacterial growth on one of its least concentration while
the latter has bacteria in the last two concentrations for all the replicates.

Discussion. The oral microorganisms present in dental biofilm are considered to be crucial for the
initiation and progression of caries. It is known that the frequent consumption of carbohydrates, mainly
sucrose, can result in the appearance of cariogenic microorganisms, such as mutans and sobrinus strep-
tococci (Hamada er al., 1984). The ability of mutans streptococci to produce extracellular polysaccha-
rides, mainly glucans, has been described as a critical factor in the pathogenesis of dental caries and
plaque formation and accumulation (Loesche, 1986). In this case, S. mutans and S. sobrinus should be a
prime target for any therapeutic agent aimed at preventing dental caries. Therefore, the antibacterial acti-
vity of clove oils against these bacteria could play an important role in preventing the formation of dental
plaque and caries.

Conclusion. Clove oil was found to have important antimicrobial activity against the two oral di-
sease causing bacteria. In this regard, the use of clove as an addition to dental products are valuable to
decrease the build-up of dental plaque and caries. It could also be a possible substitute with chemical and
synthetic antimicrobial agents.
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KAJIAMIIBIP MEH PRONG FA TABUFU MAMJIAPBIHBIH STREPTOCOCCUS MUTANS "KOHE
STREPTOCOCCUS SOBRINUS MUKPOAT3AJIAPBIHA KAPCbl AHTUBAKTEPHAJI/IBIK KACHETI

Annortamus. Makamaga kKamammelp MeH prong fa eciMmiKTEpiHIH aybI3 KyBICBIHBIH MOCEICICPIH TYFbI3aThIH
GakrepusIapra Kapchl OCICEHAIMITI KAPAaCTHIPBLIBIT, MHUHEMAIABI CEP €Ty KOHIICHTPAIMSICH aHBIKTANABL Jlucmep-
CHOH/IBI TANAAY KE3IHIC, KANIAMITBIP XoHE prong fa eciMAIKTEpIHEH TOCTYPIIL JKOJIMEH ANbIHFAH TAOWFH MaHIapabIH
IMiHAE, Strepfococcus mutans k9HE streptococcus sobrinyus MEKPOAF3aJapbiHa KAPChI )KOFAPBI OCICEHALTIKTI KalaM-
TBIP TaOWFX MAaWbl K6PCETTI. OCEp €Ty ayMarbl OpPTamia eceIIcH corkecinme 16.78 sxone 16.68 MM TeH, ax eki 0ak-
TEpUs YIIH MHHAMAJIBI HHTHOUPICY KOHICHTPALMSACH 2 MIIT/MJI MOHIE HE, COHBIMEH KaTap MHHHMAIIEI OaKTepu-
OUATI KOHOCHTPAIMACHIH AHBIKTAY OApBICHIHIA, KATAMIBIp TaOWFH MAWBIHBIH Str.mutfans MHUKPOAF3aCBIHA dCCpi
JKOFapbI EKeH1 OaHKaIIbL.

Tyiiin ce3mep: KamaMmsIp TaOUFru Makibl, prong fa TaOury Maksl, TUCICPCHOHIBI TAAAY, MEHUMAJIIbI KOHICH-
Tpanus, MHHHMAaJIIbI 6aI<TepI/II.[I/I£[Ti KOHLICHTpALM, Sireplococcus mutans, Sstreptococcus sobrinus, anrubaxre-
PHANIBIK KACHET.
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AHTHUBAKTEPHAJIbHBIE CBOMCTBA Y®UPHBIX MACEJ I'BO3JIMKH U PRONG FA
MPOTHUB STREPTOCOCCUS MUTANS U STREPTOCOCCUS SOBRINUS

AnnoTtanus. B crarbe mokazaHa aHTHOAKTEPHATBHAS AKTUBHOCTH ABYX PACTCHHH MPOTHB OAKTCPHH, BBI3bI-
BAaIOIIUX OPAJbHBIC MPOOIEMBL, a TAK)KE OBIIAa BHIIBICHA MUHUMAIbHASI KOHIICHTPALMS BO3ACHCTBUH 3THX PACTCHH.
[Tpu auCHEpCHOHHOM aHANM3E, CPEIH MOIYUCHHBIX TPAAHIHOHHBIM CTIOCO00M, 3(hPHPHOE MACIIO TBO3IAWUKH H Prong
fa, BBICOKYIO aKTHBHOCTB MPOTHB IITAMMOB strepfococcus mutans M streptococcus sobrinus mokaszano 3(pupHOS Mac-
70 TBO3AUKH. CpeaHuii MacuTad BO3ICHCTBHA, COOTBETCTBEHHO, paBHA 16.78 1 16.68 MM, a MHHAMAILHAS HHTAOH-
PYIOINAs KOHICHTPAIHSA I OIBYX OakTepuil sBatercsa 2 Mri/mir OTHAKO aHATH3 MHHAMAIGHOH OaKTCPHITHIHOH
KOHIEHTPALMH TOKA3BIBACT, YTO TBO3IMYHOE MacJo Oosee 3pPekTUBHO MPOTUB S. mutans.

KmoueBnie ci1oBa: 3(pUpHOS MACITO TBO3AUKH, 3(PUpPHOS MACcTIo prong fa, THCICPCHOHHBI aHATH3, MHUHIMATb-
Hasl HHTUOUPYIOMAs KOHICHTPAIWS, MUHUMAIbHAA OAKTEPUIMAHAS KOHICHTPALWSL, sfreptococcus mutans, strepto-
coccus sobrinus, aHTHOAKTEPHATEHOE CBOWCTBO.




