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Abstract

This study aimed to develop-atherbal mouthwash formulation from Syzygium
aromaticum and Zanthoxylum limonella-Alston essential oils, and to investigate the
synergistic effect of Syzygium aromaticum essential oil on the antibacterial activity of
Zanthoxylum limonella Alston essential oil against Streptococcus mutans (S. mutans).
The extraction results showed-that the average yields of Zanthoxylum limonella
Alston and Syzygium aromaticum-essentiat-oils-were 13.68 + 1.61% and 16.80 + 0.27%,
respectively. The main chemical..components of Zanthoxylum limonella Alston
essential oil included D-<Limonene, Cis-sabinene, 3-.Carene, Thujene, and Terpinen-4-
ol. While Syzygium aromaticum-.essential oil\contained Eugenol, Eugenol acetate, and
Caryophyllene/as the ‘major compounds. For the mixed essential oil from Syzygium
aromaticum’ and Zanthoxylum limonellaAlston, the predominant constituents were
Eugenol and D-limonene, which were present at the highest amounts. The minimum
inhibitory: concentrations (MIC) of Syzyeium aromaticum, Zanthoxylum limonella
Alston.and the mixed essential oils against S..mutans were 7.81,7125, and 62.5 mg/ml,
respectively. The minimum bactericidal concentrations (MBC) of the jthree essential
oils were_equal to. theiri MIC values. The evaluation /of the herbal mouthwash
formulations demenstrated that the first formula.containing-6.25%.(w/w) of the mixed
essential oils was able toreduce bacterial counts by-56.75% within 4 minutes. Whereas
the second formulation, which. containing 12.5% (w/w);-reduced bacterial counts by
83.50%. The difference”in-antibacterial: effectiveness between the two formulations
was statistically significant. Therefore, This. study can be further developed by
optimizing the ratio of Syzygium aromaticum and Zanthoxylum limonella Alston
essential oils to enhance antibacterial efficacy and product stability, as well as
evaluating safety toward beneficial oral microorganisms and cell toxicity to confirm its

potential for practical applications.
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ﬁwﬁwﬁuwamzmgmqu, uvoNTTENTLIIY WastuMeNTTMENAY
Snsndu 1:1 imageugvsiuide S. mitans #e38 Agar Disc Diffusion Tnsazanesaagn
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gluconate 0.12% (CHX) Faidunguarufuuan Taeldide S mutans ATCC 25175 fiusy
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nsHaNTEidaAiussae 9 as e IR IA AN 1950 Tundnafiuesansna s phenolic
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mm wasUsEausATnanasnsEiua Rt LuasUSiatufianas TaefiuSuna: 10 me (1000
meg/mL) a1 mg (100 me/mL) WUTBULIANITTUS sarasiiae 12.46 + 0.89 mm uaz
7.54 + 0.39 mmanuaIsREdUsIar 0:t.md (10°mg/mL) Tinwdnaduds uanslunmi 1

st ufsEas nmeinga IndrraaituldiSeandiveunanisduds
WA 9.85 = 0.66 Mm-uagl Ui 10/mex1000-me/ml) nunadus uileudniies
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wandlunnd 2

dmsuthsfunas (1:1) LLaﬂﬂNaETUgﬂiﬂéjLﬁﬁﬂﬁUﬁ’lﬁuﬂ’luﬂ’luWQL?]IEJQ (12.43 +
0.37 mm) uaziUSuas 10 mg (1000 meg/mL) Ssaslinadudaiia (11.22 + 0.17 mm) uffide

919 wanslunIng 3 FIUWAINANITLETUANS (Synergistic effect) vasuniuisaasyiin
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guisriulan
CL oil Wiidea19
CL oil 10 mg Erythromycin
0.015 mg
CLoil 1 mg CLoil 0.1 mg
AN 1 1 T UNDNTEMENIUNG

Disc Diffusion

NN 2

CL oitMK oil 1:1

lideans

CL oit:MK oil 1:1 .
Erythromycin

10

me 0.015 mg

CL oitMK oil 1:1
CL oilMK oil 1:1
1 mg
N1 mo



Published Online: 3 NOV 2025
9

Y Y
o o
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Disc Diffusion

4. MImArANUdNIURIga@nsagugNYe (MIC) uazsinide (MBO) S. mutans
YoIUNTUNDUITZLUE
INMINAFOUMIAIAIILTTRFTaRNeMIsadgugIN15IaT Y UaTe (MIC) wazel
e (MBC) S. mutans »387§, Broth Dilution, wuinuduviesisewmeniung, Uiuneussive
UUYIY UazdiiuveNsEneNUNNaNdyLYIN AT MIC Wiy MBC Aa 7.81, 125, 62.5
mg/mL auanu luwaenasyiu Erythromyein @il uagumaunuidauan A1 MIC
Wiy 3.12 fug/ml wazA1 MBC WU 12,5 ug/mL i W TIRBeNTHMENUNga1N150
gudalazdde-S. mutans laluanudugusInaaleoUsyuisuivtsuus L unaz gy
A5
5. MawseRs FuletudInauns Nt ue s BN AN
INASHAUAT YU NN TEIUNAN VBN T UMDU TN TUNGH AN
| 1 & [ N o £ = o = <) a
WYIUNUIL @095 (F1L Lag F2) danwasyininiunimaaioadsiu. ae iuveavaila &
A ' = A Y 1 = & A o &
Widesgeu Jevuilaianios lilingnaunsanisudnty kasdndmaniziivoayulnams
aosviln Falvindudnsauuuiiin asnuuill (woody-spicy) aedndlinng 4 Fauinanais
1 . . . & 3 a 1 [ o v A aa
Nadl terpenes WAy aromatic-derivatives Tunynssessia og13lsnn fsuf 2 (F2) 43
& v ! a = R ~ N oa Y o A £ g
wiRendunIuaziianamilaganindatiet Wi ntusihaiiuvensemenan il
12.5% w/w f311nn31015U F1 Dedodina-tilasnenn11unsiivedseuy kazduSunasiuues
a139vazaiy (PPG-1-PEG-9 Lauryl Glycol Ether tag PEG-40 Hydrogenated Castor Oil)
WS 15% Waliisudu f1su F1 silmhendauiindanulatunagliuenty wiouiaiy
a15lviAuYuTu (Humectants) USunausiu 22% weteliuiiledula annisseaeiAesann

ANuLdueniuveussve Lasiiaauidniiaelavesly
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Frtd o cwe 2WC) WA
Tt of coe WC) WA

f15U9. 1 (P (LMIC) fSuUN 2 (F2) (2MIC)
() ()
A7 4 dnuaignneavesisuii v InayulnsahduveNsemen NN

WU U 1D (IVIO) (0) bagsSUn@asei 2 (F2). (2MIC) ()

6. N1sNAFBYANNAIRITBsIBI U UYINAL WIns I Nt TuaNss R Ey
U o 901 4 ‘dl :-’I
INATNAABYANUAFITEITUL e TuUnayilnsivisdesans (F1 wag F2)

meldannzssgangiifoudaudunazan)izaamgivies wuimaesgasiidnuazdures
wianla. dwdesdeu Lifinnisuenduitennnzney uaaduTuLazlimuulinantesndenis
NAFOU T 9919 NNAT00nTLAT U s TR e T URPLTZIVY 11U Eugenol way
Limonene lngan pHladuvedsisu Rl tay F2' AU 6/04 Uag 6.15 alannu 1nevisdes
ansogludisiivaendesieyosdin (5.5-7.0) kazlinelviAnnassereaos Nadesu F2 &
ANAIAIUBIAN PH.ANTT IagAY. pH anauiisudndoe (0,16 -Wiqg) Wetfsuiudsu Fl
(0.27 ihe) 13U FZ LAEREALINNINLLINLUTINRUANUMON IS AL a1 5TI8aa e
g9n71 Feraglvinisnszatedvesiaduduazasa linnin legsiuuainassgasinuauds
NNEAINAALarAIRIN1ElAN1SUAdEU BaMITU F2 Tiafigsn1mgendn nunzausenis
[ 1 1 a (% 6 %; v a a L4
Wawdeundndusiinetiudinayulnsdandivg

7. MINAFBUNETUENTR S. mutans vewinFuteUiuUnayulng

(% 1% 1%

IINNINAFBUNSEVEATD S. mutans ATCC 25175 vesuendudinayulng

v
1 o o

NduNand1IdunaNTENENIUNUATUTUYIU T19a09913U (F1 wag F2) 7835 Broth
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dilution wuh Tadesiuannsndudsnmaasyrendeld Tnefeanududusanisuds
o (MIC) wihfudl 1.055 me/mL

uiii3u F2 avdivinanidunenssimeannnieh3u F1L deani uslinuania
uaneA1erase MIC uansliidiudn msuiaeandutuvesnidunessme fuseduni gl
denasensiiulsyansamlunisduduie s‘zfama]LﬁGmﬂmiﬁmsaaﬂqwéﬁﬁﬂiuﬁwﬁuuam
s 19U Eugenol waw D-limonene dinsufiusiumiseangviivesdiofgndusuda
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aonndasiuTenilins Ahmad et al/(2014)fiswyiamsiuaiinduduveniiuneusyve
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InmsnadeUYsEAsnmMsEge 'S, mutans DMST18T77 wessegnatgn
ﬁaumﬂagulwsmﬂﬁwﬁwamzmamqumauummuﬁﬁ’uﬁ 1(FT) nashiud 2 (F2) #e
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TaaowsuansoansIuude ld uiliifanasiinasg unseide (Wi 99.99% vide =3
log CFU/mMD) Tragtugasiaan 4 wadl wudadaSuit 1 (F1) apsdutiidolesepas 56.75 (4.94
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wnsgu wikandiudasasy F2 fussans amlunisardruaudsoldindniiu F1 lunn
YA
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0-2 Wil uatldlupnsnesfuiivian 4 uidl (p>0.05) Fuandlunmd 5 azfiouliiftuindisu F2
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asviinludns1du 1:1 WUl Eugenol taw-Limonene JWuadaussnauuan uanadeniny
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1 1 (F1) 9ggiyiudAny (Fovaz 83.50 LEUAUTREAY 56.75) wiivzdlufsnusiininun
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4
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