un3NENMSs SWU Dent J. Vol.19 No.1 2026

wavevaisanniunzavuavsounutngaioulinaassiondiu
$ova: 0.12 siowaslwlsluuua Hvdonaa

uuiws Jdunav!” aywod Wuaau! ARNIUA ADSAUBIAT SAGAT FoSStuILF!
vuryn ASInAT Ansgmn uun:wus! osal 1NAJVATNRT

Gr

UNARED

Inquszavd: Ansmdanudiiusigasensdudosazswesinlsluuus 3v3niazevaniaina

lupzdvi/ay thenthuhneassiandfunazasainiuasasasniuthetuhnaasiandiu
Faggunsaluaziinng: Ansnaanadudumngeitudouazanmesnlsluuua 363naa vev
safaluazasas thenthuhnaassiendiudeuas 0.12 uwazens 2 sghviiniu fedsiFenslusns
wa uaziidsvidadomamndadauuaumnzideiiiiuiu
wansAnE: asainlunsivUaviignslunssudouasshwesinlsluuus Jvenasiinnadudy
doud 250 Radnsw/Aadans uazasailunzdsdmnanuidududminhenhuhneassiendaui
amnagndu 4.69 Tulasnsw/Aaadns awnsadudowesiwlsluuus 303aals duasainlunsasaed
AnadNTusous 1.25 uaziaud 2.50 Aaansu/Asdang samtuthonthuthnaassandiufinosdindu
roud 059 uazsous 029 lulasnsw/Aadang mushey ssnsadudonediwlsluuus 3eemasld Tu
shuzavmazwaslwlsluuua 5931 wussatalunsAsasiienadudusoud 125 uazdousd 5.00
findnsw/Aadans Sawtuhenthuthnasesiondiufianudadu 4.69 wasasus 0.29 lulasnsw/iaasng
auaey sansazwesinlsluwus vdnaals
nnwamIfnsiigesnsaadnamsisihethutineassiendiu Taathasatalunzaas
ey asnuhihethuhneassendsufinosdidiu 029 lilasnsiviadans Tuiusnssinlunsasas
fenududussus 2.50 Aadnsw/Aadans awnsadudonesinlsluuus 398ae wazdleldsaniu
ssanalunzAasAsiienadudusous 5.00 Aaansu/dadans awsaswasinlsluuue 39nasls
aqu: avanalumsAnadlignslumssudouazanwesiwlsluuus 36nas mahasaialunciaas
infafuihenthuthneaassiendiu Wondasunssudouazswesinlsluuus 39inaa

o o

Aadn: qndsugadn azdviy endhutnesesiendiu weswlaluuwus 3938a

Fuftsu: 15 fueneu 2568
Fufiuile: 28 woaAinmeu 2568
fufinaudy: 14 ansAy 2569

Tdninseiununnemans svinendsusiimas Sminidevse 57000
(*HAnsiBLNAIIN)

35



2.AUA.LUAD TR 19 aUUA 1 w.a. 2569 ORIGINAL ARTICLE

Effects of Averrhoa bilimbi Leaf Extract in Combination with
0.12% Chlorhexidine Mouthwash on Porphyromonas gingivalis

Pimphorn Meekhantong!* Anupong Makeudom' Sasikan Khongrattanachat! Thitisuda
Suwannawong! Chatchaya Siripoke! Pattarasuda Nontapan! Varunee Kerdvongbundit!

Abstract

Objectives: To determine the minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) against Porphyromonas gingivalis. Additionally, to Averrhoa bilimbi leaf extract,
chlorhexidine mouthwash and Averrhoa bilimbi leaf extract in combination with chlorhexidine mouthwash.

Materials and Methods: To determine the minimum inhibitory concentration and minimum
bactericidal concentration of Averrhoa bilimbi leaves extract, 0.12% chlorhexidine mouthwash, and
their combination against Porphyromonas gingivalis, using the broth dilution method and the streak
agar plate method.

Results: The extract of Averrhoa bilimbi leaves exhibited inhibitory and bactericidal effects
against Porphyromonas gingivalis at concentrations starting from 2.50 mg/ml. In addition, all
concentrations of the leaf extract, when combined with chlorhexidine mouthwash at 4.69 pg/ml,
were able to inhibit Porphyromonas gingivalis. The leaf extract at concentrations starting from 1.25
and from 2.50 mg/ml, when combined with chlorhexidine mouthwash from 0.59 and from 0.29 pg/ml
respectively, also inhibited Porphyromonas gingivalis. Regarding the bactericidal effect, the leaf
extract at concentrations starting from 1.25 and from 5.00 mg/ml, in combination with chlorhexidine
mouthwash at 4.69 and from 0.29 pg/ml respectively, was able to kill Porphyromonas gingivalis.

Based on the study, which aimed to reduce the required concentration of chlorhexidine
mouthwash by combining it with the leaf extract, it was found that chlorhexidine at 0.29 pg/ml, when
combined with the leaf extract from 2.50 mg/ml, could inhibit Porphyromonas gingivalis. Moreover,
when this concentration of chlorhexidine was combined with the leaf extract from 5.00 mg/ml, it was
able to kill Porphyromonas gingivalis.

Conclusion: The extract of Averrhoa bilimbi leaf extract exhibits inhibitory and bactericidal
effects against Porphyromonas gingivalis. The combination of Averrhoa bilimbi leaf extract with
chlorhexidine mouthwash demonstrates a synergistic effect in inhibiting and bactericidal against

Porphyromonas gingivalis.
Keywords: Antimicrobial activity, Averrhoa bilimbi, Chlorhexidine mouthwash, Porphyromonas gingivalis
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MSLATHNRILALENAINTIN UASAILAY
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Fig 1. Flowchart of study design.
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Fig 2. Graph showing the absorbance of the Averrhoa bilimbi leaf extract.
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Fig 3. Inhibition of Porphyromonas gingivalis by bilimbi leaf extract or chlorhexidine
mouthwash at different concentrations. Wells from the left in horizontal rows 1-4 represent
chlorhexidine mouthwash at concentrations of 300.00, 75.00, 18.75, 4.69, 1.17, and 0.59 ug/mil.
The positive control contained Porphyromonas gingivalis and the negative control contained
only the medium. The combined treatments consisted of bilimbi leaf extract at concentrations
of 10.00, 5.00, 2.50, and 1.25 mg/ml with chlorhexidine mouthwash at 4.69 pg/ml.

Wells from the left in horizontal rows 5-8 represent bilimbi leaf extract at concentrations of
10.00, 5.00, 2.50, 1.25, 0.63, and 0.31 mg/ml. The positive control contained Porphyromonas
gingivalis and the negative control contained only the medium. The combined treatments
consisted of bilimbi leaf extract at concentrations of 0.63 and 0.31 mg/ml with chlorhexidine

mouthwash at 4.69 pg/mi.
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5N 1 wanstugawasinlsluuua 393ds asasainluasdslasmsavhentihutnasafiandiu
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Table 1. Inhibitory effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimb

leaf extract or chlorhexidine mouthwash.

Inhibitory effect on Porphyromonas gingivalis

Concentration (dilution) Averrhoa bilimbi leaf extract
10.00 mg/ml (1 : 2) -

5.00 mg/ml (1 : 4) -

2.50 mg/ml (1 : 8) *

1.25 mg/ml (1 : 16) +

0.63 mg/ml (1 : 32) +

0.31 mg/ml (1 : 64) +
Concentration (dilution) Chlorhexidine mouthwash

300.00 pg/ml (1 : 4) -
75.00 pg/ml (1 : 16) -
18.75 pg/ml (1 : 64) -

469 ug/ml (1 : 256) -
1.17 pg/ml (1 : 1024) *
0.59 pg/ml (1 : 2048) +

- effective in inhibiting Porphyromonas gingivalis
+ not effective in inhibiting Porphyromonas gingivalis

* minimum inhibitory concentration (MIC)
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Fig 4. Inhibition of Porphyromonas gingivalis by bilimbi leaf extract combined with
chlorhexidine mouthwash at different concentrations. Wells from the left in horizontal rows 1-6
represent bilimbi leaf extract combined with chlorhexidine mouthwash, where bilimbi leaf
extract at concentrations of 10.00, 5.00, 2.50, 1.25, 0.63, and 0.31 mg/ml was combined with
chlorhexidine mouthwash at concentrations of 4.69, 1.17, 0.59, and 0.29 pg/ml
(three wells per combination). Wells from the left in horizontal rows 7-8 represent the negative

control and the positive control containing Porphyromonas gingivalis (six wells each).
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Table 2. Inhibitory effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract combined with chlorhexidine mouthwash.

linhibitory effect on Porphyromonas gingivalis

Chlorhexidine mouthwash

Sample (dilution) 4.69 pg/mi 1.17 pg/ml 0.59 pg/ml 0.29 pg/ml

(1 : 256) (1 : 1024) (1:2048) (1 : 4096)
Averrhoa  10.00 mg/ml (1 : 2) - - -
bilimbi 5.00 mg/ml (1 : 4) - - -
leaf 2.50 mg/ml (1 : 8) - - *
extract 1.25 mg/ml (1 : 16) * * +
0.63 mg/ml (1 : 32) + + +
0.31 mg/ml (1 : 64) + + +

- effective in inhibiting Porphyromonas gingivalis

+ not effective in inhibiting Porphyromonas gingivalis

* minimum inhibitory concentration (MIC)
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Table 3. Bactericidal effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract or chlorhexidine mouthwash.

Bactericidal effect on Porphyromonas gingivalis

Concentration (dilution)

Averrhoa bilimbi leaf extract

10.00 mg/ml (1 : 2)
5.00 mg/ml (1 : 4)
2.50 mg/ml (1 : 8)
1.25 mg/ml (1 : 16)
0.63 mg/ml (1 : 32)
0.31 mg/ml (1 : 64)

Concentration (dilution)

Chlorhexidine mouthwash

300.00 pg/ml (1 : 4)
75.00 pg/ml (1 : 16)
18.75 pg/ml (1 : 64)

4.69 pg/ml (1 : 256)
1.17 pg/ml (1 : 1024)
0.59 pg/ml (1 : 2048)

- effective in killing Porphyromonas gingivalis
+ not effective in killing Porphyromonas gingivalis

* minimum bactericidal concentration (MBC)
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Uil 5 anudududigazasasaialunzdstdsiianudududine Hatumheihuinesssiandiiu
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Fig 5. Minimum bactericidal concentration (MBC) of various concentration of Averrhoa bilimbi
leaf extract combined with chlorhexidine mouthwash concentration 4.69 ug/ml (1 : 256) (A),
1.17 pg/ml (1 : 1024) (B), 0.59 pg/ml (1 : 2048) (C) and 0.29 pg/ml (1 : 4096) (D)

on Porphyromonas gingivalis.

50



SWU Dent J. Vol.19 No.1 2026

15199 4 wamaswasIwlsluuua 393988 avarsanalunzavuasINAULETuLINAReS LIanSAY

NANNITNTUAT ]

Table 4. Bactericidal effect on Porphyromonas gingivalis with various concentration of Averrhoa bilimbi

leaf extract combined with chlorhexidine mouthwash.

Bactericidal effect on Porphyromonas gingivalis

Chlorhexidine mouthwash

Sample (dilution) 4.69 yg/ml 117 pg/ml 0.59 pg/ml 0.29 pg/ml

(1 : 256) (1 : 1024) (1 : 2048) (1 : 4096)
Averrhoa 10.00 mg/ml (1 : 2) - - - -
bilimbi 5.00 mg/ml (1 : 4) - * * *
leaf 2.50 mg/ml (1 : 8) - + + +
extract 1.25 mg/ml (1 : 16) * + + +
0.63 mg/ml (1 : 32) + + + +
0.31 mg/ml (1 : 64) + + + +

- effective in killing Porphyromonas gingivalis
+ not effective in killing Porphyromonas gingivalis

* minimum bactericidal concentration (MBC)
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woslwlsluuua 33nas Bafiugasevianesdny
gpamawannsudonasnlsluuus 393nsa
Ineaguasulnsuazanssinossamivanssio
AignidudanwesInlsluuus 3931aauazan
nsTUIUMSHNLELYedlsAUSTUR adsfinsdnm
msaanzm%‘fmo%amwmnagulwsLﬁaﬂ’ué”’\iL%a

waflnlsluuua 393aa nalndiifndoesuds
maudvioulzsfaudmuy iieadunsaanisaine
Tulafduuazmssumuifieviuisaduosuuaiise
sUunagulws 1y henhuhn e @i qae
ToAnmaiinvasmulnsuazanseonand usnan
andtudadeudr dodesgmamaseuiuisaduyye
ievsziuenududusavasuazanuiufiuse
ilaiBegasnndeme wadhaides nawssudiey
fuanssIUMIsnen  mMsvheuiniuenydue/
alAfidu uazmMIWARNAMNFNUYNURDEN M3V
9998NTIN (drug-herb interaction) wazANNEUTA
Tunmsh Wl lusyudldodwasnds eanmsly
wazANNAMUMUIBNENU T UssAndna AN
Uasadbuazanudululdlumahlyldasslugie
Paudsniauluowan aaspsunadnadesanms

o o

THenTuszozer/marasusonissnulsaysiud

&3 (Conclusion)
ssanalunsisUasiigndlunssudeuasain
woslulsluuua Svdnfafienudududous 2.50
findnsw/findans uasifiothasannlunzieuae
faus 0.31 1.25 way 2.50 Aadnsw/fAaddns anld
swihenthuthnasesendusous 469 059 uay
Fous 0.29 Tulasnsu/Aadang muse azanansn
wingmatulunstudonesinlsluuus 3931as
uaziilathssaialunzasfesous 1.25 uas 5.00
faansu/fiaddns  anldwruihenutinaass
endfudous 4.69 uaz 029 lulasnsn/fiaddng
ANEITL  azaNsaLasugnsnulunisnines

Tnlslunua 3930aa
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