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Bactericidal Concentration: MBC)
nagaumaNudutuiichiigasasasaian
aovanulng 3 ngu Aa azlas lunznge uazaiadng
azlasuanlunznge fisansaduismsasaydvlavas
Hauuaiiede Broth Dilution Method Tagms
ForananuEatuasfiazaieuuy 2-Fold serial
dilution ANEHFUGENEY 0.3-300 mg/mL Tasd
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msaﬁ’mfwwaqauqulwsmmsaﬂ'uﬁgqmsm%mL&UTM@T
szuagmsnafiuay e azlinuaznauvasdafiniy
ianFauiisuiudmuauauaslda MIC Mnilu
Whidannudazvase Usies 100 uL 31 Spread
plate udnhliiniigumndi 37°C luanmeiid 59
msuaulasanlye unan 24 5alas Sufind MBC
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was pH Ml S. mutans aewus ATCC
25175T A1875 Glycolytic pH drop

Wi3e S. mutans M PUWIBIGIELATD
Centrifuge (i:‘u D2-5A, Taisite, China) b 4,000
rpm Wuian 20 W7 aUETATA U
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(%w/v) Y3195 0.5 mL ¥nmM353a pH nn 9 1 1A
Wuna 30 11 MnadasIMsanadwad pH lug
Sudu Tasldar pH Tugrefinsifudunss
Awniidi 0-10 wﬁqmﬂﬁﬂldnéﬂﬂa) LEANENANNEINNSD
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azlas WwnFauds Fnmain fenullsdda nduazlad 3.50
lunznga WwnIauds Sinmain ndulussnge 14.08
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Diffusion Method
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35 Disc Diffusion Method wudasafeiizes
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4 Lo & £ a . . .
5199 2 Msnadaugndtusuauuaiiseleedd Disc Diffusion Method

Zone of inhibition (mm)

d13anm ANNENTY (mg/mL) _
X£SD (n = 3)
azlas 150 12.16+0.92
Tunsnga 150 13.75+1.65
azlasuanlunznge 150 14.12+1.61
AaBSLENTAU 0.12% 14.2740.69
MU 95% -

YWNELa: Zone of inhibition (mm) W Tﬁnumiﬁuﬁhmim%tylﬁuimﬂmL%mmﬂﬁﬁ'ﬂ NNV
tdusuEUENaNYad disc 6 mm
- wang e hiiausnawauamsiuginmsasyuaudauuaiiss (No inhibition zone)
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Tuaensa uazmvlﬂ%ﬁuiumngmﬁmansaﬁ'uéia
mssaiule (MIC) UATAINEINITOF LD
(MBC) S.mutans aewWusg ATCC 25175T
PnmMsnagauma MIC uazm MBC law
Idnaasiandiu 0.12% ussmiuanuin, DMSO
109 flumsmuauérhazans woide S. mutans

Wuansmuanau KamnagaunuIaNIINauIZe

Tunznga wazansanazasazlasuanlunznge
fignanangalumsduasnisiasyiivlaveaie

S. mutans gHudsanmnyaazlasuazasanaun

[
aaa

<o 1
ﬁﬂﬂﬂfjﬂiuﬂ'l’i?ﬂl,"lfa

INNU (synergistic

yavazlaswanlunzngaiign
S. mutans $9U4389gNELE
effect) PoeEnsaRAEISERMINAFRTe HE8LRN
Uszansmwlumszhide S. mutans 16a8@u dause

a
Tuensi 3

P Lo & & @ v . .
#1311 3 MINAFBUNDEUENED S. mutans eWug ATCC 25175T aag Broth Dilution Method

ANMNENTY (mg/mL)

d13ann
MIC MBC
azlag 100
Tunenga 200
azlasuanlunznge 100
ABBSLENTAU < 0.60 < 0.60

MsNAdaUEaYaIaNsIRMmNAaLaNMsanatad pH
e S. mutans aenug ATCC 25175T fd
25 Glycolytic pH drop
mﬂmiﬁnmwawaqmiaﬁ’mﬁmaﬂumﬂg@
ssafahannslad wazansafainuesnsladuan
lunzngadamsanasuase pH (Glycolytic pH drop)
fliennise S. mutans aawug ATCC 25175T
wuhasatatneaugiinaunsasuiainsanas
aa9e pH laluszaufiuandreiy aeuaadlunmw
#t 1 TagvhmsSaen pH lughenan o-10 il uaz
Wisuisuiussmuanau (lifiansanea o mg/mL)
WaTAIIMIUANLIN (AFDSLANTAY 0.12%) HAMS
nagounuhmsaiathzaslunengaiinnududu
e MIC $nansaaamsannsauadis S. mutans 16

td' v v o v
Tma‘nmmmmu 1.56 mg/mL a3 INIT90a3

MNsasnsnintengasmsunne
U 68 atun 2 W - Ty 2569

yeae pH daiies 0.013 Fuflusiidfian vouwil
ssananzensladsunsaanmsadensaueade
lawuny Tesanududy 12.00 mg/mL 4805
M5a089ase pH Whify 0.041 dwSussananyad
agladuanlunznga wuhfienandaiiu 1.56 mg/mL
fIN3080BATIMIANABIM pH WaBLRES 0.009 B9
HumiiiniigadlanFouiisuiumsldmsadaden
Fauaaalumsad 4
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A. drsanaurvenclad

7.8 L
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7.3
—&—1.5 mg/ml
6.8 —8—3.0 mg/ml
pH
—o—
6.3 6.0 mg/ml
—8—12 mg/ml
5.8
—8—Chlorhexidine
53
0 5 10 15 20 Time (min)
B. snsafmurvasluuznga
7.8 t
—8—0 mg/ml

73
—8—0.20 mg/ml
6.8 ——0.39 mg/ml
pH
6.3 —8—0.78 mg/ml
—8—1.56 mg/ml
5.8
—8—Chlorhexidine
5.3
0 5 10 15 20 Time (min)
v ¥
C. ansafndvasasladnauluusnga
7.8
L ; i —8—0 mg/ml

73
~®-0.20 mg/ml
6.8 —8—0.39 mg/ml
pH
6.3 —8—0.78 mg/ml
—8—1.56 mg/ml
5.8
—8— Chlorhexidine
53
0 5 10 15 20 Time (min)

MU 1 WereeasanaluanNNduNaNAUaaNMIana2a9m pH e S. mutans sawug ATCC
25175T a519%U s A #a arsanaiwesazlas, B da asaneuzeslunznge uaz C As
asananzasezlasuanlunznge (n = 3)
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#1397 4 WaPEIEITANAUIYENaNUlNIGBNTanaszada pH Nasnlagise S. mutans agwug

ATCC 25175T

4

q

AN NAUVBIFITIN G

2M31NN38na9za9 pH

15600 L .
(mg/mL) (BYABUIN)
0.00 0.107
1.50 0.092
azlas 3.00 0.069
6.00 0.058
12.00 0.041
0.00 0.107
0.20 0.032
Tunznge 0.39 0.029
0.78 0.016
1.56 0.013
0.00 0.107
0.20 0.019
azlaswanlunznge 0.39 0.015
0.78 0.011
1.56 0.009
ARDILENTE 0.60 0.007
a P v a o & av & a 0%
39508 Jasazuandnngulunuideiianaionnnsly

nnuamanmnwuhmsatazadluuznge
Iifasnznonangailgn (14.08%) 840947 Ao
ssafaihuasazlafuanlunenga (11.15%) uas
sanmuasnslad (3.50%) Fuapandastunanms
aa9MsaiadIBn s soasaanguiifaigs
aananlad wu sUsznauiluedn Waliwesd uas
aangulnalalad anFsudsudunmideduild
msafamemhudeiu wuhdesazkondnd
wnliuuandiumuaiiovasiis duvasizitld
wazanzMsane lasisenuimsananzlas
warlunzngadaeh wuhidesasuananoglua
Useana 1-5%7 wasiinanuinmsanalesiznms
naudrelauiminzandmSunsanugnisud
‘Ao shiiangannnhmainiunansee®
msfnmnmsadalunzngadsnsudluhndud
JgasNananag U 10-15%"" ANUUANGINEY
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maiiadaanlsin Fedeiiulszdnsawlums
ynaeuiaugadiy nliansaangninsznsdigi
vhazans dawalildansataluunamnniu
mm‘sﬁnmméﬁui‘uﬁa Streptococcus
mutans (S. mutans) #3835 Disc Diffusion
Method mnmsaﬁafwmmzlﬂil,azslumngﬂ (GI9N
T fiudhasanansdariinaansafudenisasey
saudald Togansanaheaslunsngaiilaumadud
daganhnsafiaiuasasled Feaaadasiuneny
fssyhayulwsluana Citrus fanseangninga
Huadnuazranhussdiicnansnsumumsnuzes
iavuaduuaiiGaunsauuin w @ S. mutans 1¢
ashafitssansmn wihmsasacehasliasinse
faananguindunassmeiiidamnaaninld udms
ffithgeiazaainld Wy nsafluadnuazunuiiu
fumnnadndagnidugatn Tasmmwsmstiuds
wulmifisdasiumsadanse msdaimzuas
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msaalulafldy (Biofilm) #ea@a yananil
H9reuiasnguailiused a0 dNnIY
niudgaauuaiisemlvlasegselusauluged
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Antibacterial Activity of Lemongrass and
Kaffir Lime Leaf Extracts Against

Streptococcus mutans

Nalita Phaiboon, Supatsorn Kongpech, Pattaphon Tadpradith, and

Jirawan Bunsaenchai

Department of Medical Science, Faculty of Allied Health Sciences, Nakhon Ratchasima College,
Muang District, Nakhon Ratchasima 30000, Thailand

ABSTRACT Dental caries is a major global public health problem that affects quality of life, particularly
among children, adolescents, and the elderly, impacting cognitive development, nutrition, and
personality. Streptococcus mutans is recognized as the primary bacterium responsible for dental caries.
This experimental study aimed to investigate the inhibitory effects of aqueous extracts of lemongrass and
kaffir lime leaves against S. mutans. The antibacterial activity was evaluated using the disc diffusion
method and the broth dilution method. The mechanism of acid production inhibition was assessed using
the glycolytic pH drop assay. The results demonstrated that all extracts were able to inhibit the growth
of S. mutans strain ATCC 25175T. The MIC found to be most effective was 1.56 mg/mL. Furthermore,
the glycolytic pH drop assay revealed that the combined lemongrass and kaffir lime leaf extract at a
concentration of 1.56 mg/mL achieved the greatest inhibition of pH reduction, with a rate of only 0.009
units per minute. This finding indicates a strong ability to suppress acid production by S. mutans.
The study highlights the potential of these herbal extracts for development into anti-caries products,

with further clinical and commercial applications in the future.
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