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Abstract

Purpose : In recent years, essential oils have been produced using natural extracts for various uses. Their functionality is currently
being tested not only for cosmetics and perfumes but also for other categories of products. Therefore, this study verified their
antibacterial effects on S. mutans, P. gingivalis, and L. gasseri which are the representative strains that cause oral diseases.

Methods : Eighteen types of natural essential oils were made at a concentration of 50 % (v/v) using Tween 20, and their
antibacterial effects were verified by applying S. mutans, P. gingivalis, and L. gasseri. The antibacterial effects were measured with
the disc diffusion method. All the experiments were repeated three times, and the mean value of three measurement values for each
variable was used for data analysis. A one-way analysis of variance was conducted using these mean values.

Results : Of the eighteen types of essential oils tested, sixteen types showed antibacterial effects on S. mutans, and sixteen and
fifteen types exhibited antibacterial effects on P. gingivalis and L. gasseri respectively. The types of essential oils with high-level
antibacterial activities were geranium, may chang, and bergamot for S. mutans, lemongrass, bergamot, and eucalyptus for P.
gingivalis, and lemongrass, machan, and geranium for L. gasseri in order of antibacterial effect. This result was statistically
significant (p<.001). In addition, in the case of mandarin oil, it was found that there was no antibacterial activity in all three strains.

Conclusion : This study proved the antibacterial activities of essential oils, which are used for various purposes in daily life,
against dental caries and periodontal diseases. The study results will likely be applied to different prevention programs for oral health

and broadly used to develop products such as oral care items and dentifrices.
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I ZofAlE2o 495 X}X|5} S tH(Dental newspaper,
2022). H|opo-AlZ=3l x|Z=AFE of LW R U
e RRo|A WSk Aeto = ohefet A o
e W Eo] aE ey fFES oHs] &
g olth(Lee & Lee, 2022). Xlo} A5 2522 &
= HaA717] felAe 4 W AR AlA
7Li/\l 71 Zloln W e g = Eel4 W 3lst
o2 s 4 Uth(Lee, 2016). =22 WY 5 7}
Aol A&oln FAAZAH ol webal o
19} P GBS ol gste] A 9
sHAl A A = A = &g tH(Creeth 5, 2009). ©]
= melels] slsto] st A7 WS A ALgS)
= A7} =715k g FE A 02 chlorhexidine A H9|
5t 9= 71ZF&M Algo|th(Stoeken 5, 2007). 1
chlorhexidine 40| 385 7129 AL Z|o}e} 2| &
o) WAl W vzt Wl shAsh Holu g aTelE o
A|ZF Apgofut 2H35H= A% o] th(Giirgan 5, 2006).
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Porphyromonas gingivalis(Choi &, 2006), 7-3]& -84l =
B35}eHE-S A A= Staphylococcus epidermidis 52 A
Ast7] %t =8 FE3] o] Fo] XAl Jlth(Jung, 2008).
ERF BAGE ] WE AHlel Aol ek Aol
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St gt S st th(Lee 5, 2006).
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Table 1, Extraction site, origin and extraction method according to the type of oil used in the experiment

Oil name Botanical name/ Extraction site Country of origin cMmc? EM?
Tea tree Melaleuca Altemifolia/ Leaf, Stem Australia 1 1
Lemongrass Cymbopogon Citrtus/ Leaf Guatemala 1 1
Blackpepper Piper Nigrum/ fruit India, Indonesia 1 1
Cyppress Cupressus Semervirers/ Leaf, Branch New Zealand 1 1
Eucalryptus Eucalyptus Radiata/ Leaf Madagascar 2 1
Geranium Pelargonium Graveoiens/ flower Bulgaria 2 1
Bergamot Citrus Bergamia/ bark of a fruit Italy 2 2
Patchouli Pogostemon Patchouli/ Leaf Indonesia 2 1
Myrrh Commiphora Myrrha/ rosin Kenya 2 1
Mandarin Citrus Reticulata/ bark of a fruit Greece 2 2
Cinnamon Cinnamomum Zeylanicum/ Leaf Sri Lanka 1 1
Thymesweet Helichrysum Angustifolium/flower, Leaf Spain 1 1
Vetiver Vetiveria Zizanoides/ Root India, Indonesia, Sri Lanka 1 1
Clarysage Salvia Sclarea/ flower bud Russia 1 1
Clovebud Eugernia Caryophyllata/ flower bud Madagascar 1 1
Maychang Litsea Cubeba/ fruit China 1 1
Juniperrberries Juniperus Communis/ fruit Croatia 1 1
Cederwood Cedrus Atlantica/ tree Morocco 1 1

DCMC; country of manufacture and company
1=United Kingdom / absolute

2=Bulgaria / klimrech
YEM; extraction method

I=water vapor distillation

2=cooling compression extraction method

Detroit, MI, USA) broth ¥ X]& ©]-&3}o] 37 C shaking
incubator(200x rpm)of| A 24A1 7t viSF & ALR-3} ).

QJ5}o]  Streptococcus mutans(S. mutans, KCTC 3065),
Porphyromonas gingivalis(P. gingivalis, 5352), Lactobacillus
gasseri(L. gasseri, KCTC 3163) 55 St A 33t
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34t} S. mutans®} L. gasseri w3+ brain heart infusion
(Difco Laboratories Inc., Detroit, MI, USA) agar Hj X] = H}]
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hemin(Sigma, USA)T} vitamin K1(Sigma, USA)o| 3E3%]
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ofAld 2 18%F2 tJAC R S. mutans, P. gingivalis,
L. gasseriofl tiet &+t BAHANE HS5H7] skl H&
2 PR S ol galsthFig 1). HEE S A AThe
S. mutans©]| A += lemongrass®} mandarinS A| £]3t 1659
Ae FardS HQal, P. gingivalisof+= blackpepper2}
mandaring A2 16504 FEPe molen, L
gasserio]| A= patchouli, mandarin, clarysage 352] 2 U-&
ATt 15FoA FatelS HATHTable 2).

Fig 1. Antibacterial effects were measured with the disc diffusion method

Table 2. Antibacterial activity against S, mutans, P. gingivalis, and L. gasseri

NO Oil name S. mutans P. gingivalis L. gasseri
1 Tea tree + + +
2 Lemongrass - + +
3 Blackpepper + - +
4 Cyppress + + +
5 Eucalryptus + + +
6 Geranium + + +
7 Bergamot + + +
8 Patchouli + + -
9 Myrrh + + +
10 Mandarin - - -
11 Cinnamon + + +
12 Thymesweet + + +
13 Vetiver + + +
14 Clarysage + + -
15 Clovebud + + +
16 Maychang + + +
17 Juniperrberries + + +
18 Cederwood + + +
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Fig 3. Antibacterial effect of various essential oils against P. gingivalis
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