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1. Structure Of Xanthorrhizol ............................................................................

2. Bactericidal activity of antibacterial agents of 25ppm against 5. mutans
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Minimum inhibitory concentration of antibacterial agents on the
growth of S. mutans, A. viscosus, F. NUCIatum -+ +++-sssssssssessssssesesenes
Bactericidal activity of Xanthorrhizol against 5. mutans, A. viscosus,
F. nucleatum (LOg(CFU /ML)) «eesseeeseesssemsseessssissssisiiisiisiiis
Bactericidal activity of stannous fluoride against S. mutans, A. viscosus,
F. nucleatum (LOg(CFU /ML)) «eesseesseesseemsemsssmisssiisiissisiis
Bactericidal activity of sodium fluoride against S. mutans, A. viscosus,
F. nucleatum (LOG(CFU /ML) wvrrereesersemssmssmssssssmsisisssss
Bactericidal activity of Xylitol against S. muwtans, A. viscosus, F. nucleatum
(LOG(CEU /L)) wereseessserssseessssessssomsssumssimsssis st
Minimum inhibitory concentration of mixed antibacterial agents on
the growth of S. mutans, A. viscosus, F. nucleatum - +-ssreeereeeeeee
Bactericidal activity of Xanthorrhizol containing stannous fluoride (1:1)
against S. mutans, A. viscosus, F. nucleatum (Log(CFU/mL)) -eeeeeeeeees
Bactericidal activity of Xanthorrhizol containing stannous fluoride (1:2)
against S. mutans, A. viscosus, F. nucleatum (Log(CFU/mL)) »oeoeeeeeees
Bactericidal activity of Xanthorrhizol containing sodium fluoride (1:1)
against S. mutans, A. viscosus, F. nucleatum (Log(CFU/mL)) »woeeeeeeeeee:
Bactericidal activity of Xanthorrhizol containing sodium fluoride (1:2)
against S. mutans, A. viscosus, F. nucleatum (Log(CFU/mL)) -eoeeeeeeees
Bactericidal activity of Xanthorrhizol containing Xylitol (1:1) against
5. mutans, A. viscosus, F. nucleatum (Log(CFU/ml)) «ooeeeereeeesmeseseeeee:
Bactericidal activity of Xanthorrhizol containing Xylitol (1:2) against
5. mutans, A. viscosus, F. nucleatum (Log(CFU/ml)) «eoeeeeeeeeeesmeseseeeen:
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B dATeAE AU biofilme FAske E 7HA mAAE] fgh dat
S H7}s7] 918 Curcuma xanthorrhiza % %91 Xanthorrhizol® &4 &
© AdEEs 113 129 vER st 4 FdEdE9 minimum
inhibitory concentration (MIC)#Z} &@aAe] dis] Lold Ay} v ZF&
A3E Lol

1. Xanthorrhizol, stannous fluoride, sodium fuoride®] MIC %k 7}7}
S. mutans®l W& S5ppm, 2500ppm, 5000ppm, A. viscosus®| W3l 5ppm,
1000ppm, 1000ppm, £ nucleatum®] ™3| 5S5ppm, 1000ppm, 5000ppmS.
7 ueigon AdyEL Al o889 sxelAs MIC Fho] #hEsA] o
%t

2. Xanthorrhizol¥} stannous fluoride, sodium fluoride, ¥+ AL =
o] 1:112 Ad%e= AS, MIC 32> 22t S mutans®l s 1000ppm,
5000ppm, 10ppm, A. wviscosus®l ©3] 500ppm, 250ppm, 5ppm, F.
nucleatum®] 3 2500ppm, 1000ppm, 50ppm .2 YEFR;T,

3. XanthorrhizolZ} stannous fluoride, sodium fluoride, =& A&
o] 1:2&2 A% A%, MIC #2 22 S. mutanse]l Wil 1000ppm,
5000ppm, 100ppm, A. wviscosus®| tal 500ppm, 500ppm, 50ppm, £
nucleatum®] & 5000ppm, 2500ppm, 100ppm &% YEFSTH

4. @d FHEAY SaAs ok A3, Xanthorrhizol, stannous
fluoride®] 7%, 1 el & APEAA T e 55 S mutansel| da

25ppm, 2500ppm, A. viscosus®l ™3l 50ppm, 2500ppm, £ nucleatum®l
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3l 100ppm, 5000ppmo. 2 e} sodium fluoride, AL g ES A3
of o]&¥ FXoA= 13 <ol #& APEAIZIA X P

5. =3 o EHY H3A8s ¢ok 2, Xanthorrhizol?t stannous
fluoride = AL =] 1112 AoQ= A5, 13 <tell &5 AEAA
v 27t S, mutans®] & 2500ppm, 100ppm, A. viscosus®l T
gl 2500ppm, 100ppm, F. nucleatum®| 3] 2500ppm, 250ppmo. = U}Ek
o™, Xanthorrhizol®} sodium fluorideZ} 1:12 4198l A9
2500ppm& FXEolA A, viscosus TFE A BT AFEAZAAT S
mutans‘t F. nucleatum 35° talA= 1 Qtell 75 AFEAIZ1A] X3t
Xanthorrhizol#} stannous fluoride, sodium fluoride, =i A Eo] 1:2

2 Ae AF, 13 kel w5 APEAA F Qe sEe A4 S mutans
of thal 5000ppm, 5000ppm, 500ppm, A. viscosus®l ©3] 2500ppm,
1000ppm, 250ppm, £ nucleatum®] W3l 5000ppm, 5000ppm, 500ppmS.
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1. A7 73 2 99

T4E QA A AejstH ez 7 gdd vASREE AL e X F
stitolth. oF 350 £ wiF s Fol EAEHH, B Wee mT °F 19
upe] o] mAEo] EASt AFelE 300oF ol HAE
o (Kroes &, 1999). 774 "AEEL AFHo= w539 A x3E olFH 4
I QAR EF wAETY] 7F ] Wyl dojuw Xopf-AFeoly X FH
I e FAASo] F7HE T (Marsh, 1994).

Biofilm< ®te 2oty & 49k 22 mAEo] HHAA AAstd TS FA

3ta 15 222 polysaccharideyt glycoproteing #HIE] FAH thA 24 9

[e

AFA S 3o} BiofilmS @A wlZo Ak Fafo] 1009 He AU #EES o
o7l FAFold, AWDYA, ¥F AFS, Legionnaire’s disease (acute

respiratory infection)& ¥ 27]7] W&o Fa3stth (www. biofilm.org). 77 Wil
K K ot

AMe AdAlTZo] biofilme HE A< FE o T A ATEF FAAAE
Streptococcus mutans (©]3} S, mutans)v A oF¢-AF e AJTo=Z IHA Y
(Loesche, 1986), Actinomyces viscosus (©]3} A. viscosus)= 309 AW 237
#Eo] Ja, AFHS dode dddoe= & ¢4HA Ut (Jordan F, 1972). E

St Fusobacterium nucleatum (©]3} F. nucleatum)> X523k (Shah®} Gharbia,



1989) ¥ T3 (Kleinberg®t Codipilly, 1995)9} &= o] Ut o3 Ad F
AETGE 774 WA biofilm F4o ZA BAFe=zH o 74 2

Q]
=

tlo

o713 e ALE AAAL U (Bowen T, 1991; Froeliger?} Fives-Taylor,
2001; Oetjen 5, 2001; Biswas®} Biswas, 2005; Kolenbrander &, 2002; Suzuki%}
Delisle, 1984; Tang 5, 2004; Bolstad %, 1996, Bradshaw &, 1998, Sharma %,
2005).

Aok Apuael 49 shed ATA JAdE obHAA wde A4 Aok
% $AuAo] 54 AT A802 dojuheA, ohIH oy MRS BHH

Pl B7sn Age] AoleAze F
S

AAA AFAD A 7 Actinomyces 52| A& ST FAJNAR A8 S

Z M biofilmS P A3t XFA&d FAZHA IS 3t} (Matee, 1993; Suzuki<}t

—

Delisle, 1984). =, S. mutanse= B} 944 85 I (aquired pellicle)d < ST
2 glucosyl transferase (GTase)E A/ 3}<

TS At o] well o FAaE =7 FFAo] o] Aol Xof ¥
do] 2 FRHA st AdS SPAINT (Sigmundot Anne, 1992). F23F Al
ET7E wet AHATES FAgsto Ao}

$4% 2 AFARS WAAAG GtA Be ATAEL S mutanss) F4L
(2]
=

TS biofilm Aol o] A. viscosuse A=A X HA T A5 HAg X o}
Fdo] FHe= Hx 9 Ad F stueoltt (Nyvadot Kilian, 1987). S. mutansell 2] 3}
ARE 2F 0o F23ozHn AT (Matee, 1993). 3 2~E 9} F 3 F ol A. viscosus
S} A. naeslundiis JE3td AAAT HA], & ELE TS AF22 ] 33, A2
A Aol fFEv AT (HE R Y, 2003).

FHZ biofilm A Yo FELE W A= TdF7} F  nucleatum©] k.

ol
=2
R
M
Ach
i)
rr
=
e
2
r o
ofN

o] F. nucleatum®. & ©] T

s T
TAAA B oty FrIEst FAMAME EelEy. 27 AWATEe] FAH



W Streptococcus®t  ActinomycesZ®-& 54 Mol A= SR, o7]d F

nucleatum¥} 22 1% SAMTEC] FARSG. oy a1 SAAMTLS Aot &

Holup x| &zFo| RAFHo|l glomz O3 JAAM T AFs}E WHeE A
A EAAA HeEs FozH AFHAIS dodle A2dst AdF FA
F 83k JdAtolth (Bradshaw 5, 1998). F. nucleatume 717F3F A FZ2Z oy BE
FE O dFo] Ae AFESHLAAN HF FHFTLE EAste ATderE 49

_Zr
B AFGAN A Nas 2eHE Adolth 44 AFPelA FHsne

Spirochete$t 7 H574 I AFd AT E AAAL Y (Hase 5, 1977).

Aoty 2 4o s FANA F8L2 584, 24 PHES T A= 4
Fe JAstE = Al =7 o] Fo) A Sk

FANAE AFE JdAse YHeze AA EYFA WHY g5 e
2 udd. 25t 35 S ol HdAd vAEY AAS dAlste HREel B
of A5l st AWATET FAHAA = AAANE F e dEH] =24=

2

Chlorhexidine®] 7} 2 €& A Atk (Nuuja &5, 1993). ©] FFES X|o} £ H
B aste S Fo8AS Tl TS dAADY. 1 ¥ro) Triclosan (Greenman
7} Nelson, 1996), Cetylpyridinium chloride (Mankodi, 2005) &2 F4d=do] F
2 AR EO gt oy FAHEZESC] 74 W PAES dAsII= AT T

ol £3¢ AUEAY ASHoR AFUL W AohwAn Lo FAE §
S

o
o

|

(3
e

F Ae 7hsAE 7MAZ Y (CGiancio, 1992). X3 ols EFIELS
mutans$} 2 AW A AJTBD oilg FAY A AMTEFS dIYAA FH

AeAle #ds Ay AFE dF =89 7ts4dS 7HAAL Y (McBain 7,

¢

2003a, 2003b). ®WkFEw}o] 2l (Vancomycin), 7Fwlo] 4 (Kanamycin), B E 2tAlo] & &

(Tetracycline) ¥ W]:=Alo] & (Minocycline) 59 S EZD S XF23S AT ®

_3_



WoolUE AAEE S BaAAT AARAFASI Y 222 TR 5

ol gle Al Al FAA 8  JAT FAEZY &2 27 vs ==

¢

WAT T =38 7t o] Aok (Montgomery 2t Kroeger, 1984).
olf g G =S Bt ot ofyet eyl Ad FE= o
AT7E SHE I AT AF/A A AL FEEES 4% 23

¢ =3 tanninAl Polyphenol (Oshima, 1993), Propolis (& &, 1996),

ofr

N

Flavonoids (Bt <l 5, 1996), Funoran (Saeki &, 1996) ¥ Sanguinarine (Jones %,
Eo & Aoz dHA A (Otake T, 1992; Saeki,
Foll A 2l g F ol Aspergillus terreus®] ¥ &Y © 2 BB mutastein

GTase A3 A Z A #3157 = A (Endo, 1983). X

o
1
rr
of}
mV)
1=
i)
o
SiA
o
n
r 2

3 GTase A A3l A E M cacao bean & 7+ S0 ZHE
Eo] 35 YEIY AT o] & tanninA 3T =S GTased 1t

=
ZAge HSoH o2 A gtts Rk o (Kwon, 1990).

M

o,
EL
o
)
Wy

FH Ut 0 2 Temu lawak (& Javanese turmeric)22 &# 3 Curcuma
xanthorrhizaw A7 7} (Zingiberaceae) 21 &9 YT 22 AT U Aole] HF &
21E (Lin &, 1995)¢|t}. Curcuma xanthorrhiza®] <fgj@ddoz= Jgaz
(Piper?} Salameh, 1998), Triglyceride ZA&E ¥ (Yasni &5, 1994), {t R3s &3}
(Hepatoprotective effect) (Lin 5, 1995), 2154 (Nephrotoxicity) A& 7 (Kim
S, 2005), &HA=E (Claeson 5, 1993), I ] (Anti-metastasis)Z}8& (Choi &,

2005), @28 (Hwang 5, 2000b), F# 2ElE A&7 (Beynen, 1987), 744

>~1

A a3 (Sidhu 5, 1998) S°] R ® H gt}
Tl Aes A (1998)e] ¢ @A Curcuma xanthorrhiza®]

AU

L)
2

R

2o

i

Jo
i)

o] %)+ Xanthorrhizol (1,3,5,10-bisabolatetraen-3-ol)°] * & ¥
42 sesquiterpenoid AlE e SIFEZH, EAF 2189 AEA IFEZH F A,

.

1
A

ol
-



Figure 1. Structure of Xanthorrhizol

Hwang % (2000a, 2000b) Curcuma xanthorrhiza®l F& A& FolA
Xanthorrhizolo] #7350 B€L3 5] Aty BRusgth FAFF TAAHE &
3 XA #E dFU S mutansdl] FEHZ FeAEaARE MG P S

mutans®] 3§ minimum inhibitory concentration (°]3} MIC)S Xanthorrhizol ¥}
Chlorhexidineztoll Bl et A3 Z+2F 2 pg/mb3 1pg/m o2 YENGSS H s
T A FE G ATl FHEA o Z o] #o 3t= Porphyromonas gingivalis®l T
A= 22 32 pug/mb} 8 pg/mbol AL, A. viscosusd| A= 22 16 pg/mb3 4 pg/ml =
» H2ASANEE7} Chlorhexidine® & o]zt Uz &&= Aoz Hustgoh
(Hwang &, 2000b). Xanthorrhizol®] &2 %% % <=2 Polyphenol, Caracrol,
Isoeugenol, Eucalyptol, Thymol ¥ ®Hlu3] & W& €53 73 Aot} 573,

Xanthorrhizol2 5 ppm 2] & ol A 13 kel X]o}¢-2]

olN
Ho
i
=t
N
i
e
™
ol
>
1ie)
>
N

= ZEst g gdAdoe] mi # vl v (Hwang 5, 2000a). L2 Y Xanthorrhizol>
Tl e A AT deide S8 A Fa ™S vy

Wi AFddol] eyt dedo g & JFads e =22 e Hei
Hwang %, 2000b). ©] 2] g+ 4 & 4 (fast effectiveness)2] &4 48 oJujdl

e aTsts TAAA AF A Est=d v FE Sl A AN

Mop b
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B A Fo A= Curcuma xanthorrhiza 5% & <l Xanthorrhizold] 71&£9 &8 %
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1. AAATE JAdo Jofr FH IS sttty &3 S mutans, A. viscosus, F.
&, Xanthorrhizol®] &8-S MICE E3lA H 7134
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2. Xanthorrhizol®} £4 == ALY ES 11 &

&3 & MICZ H 7ttt
3. B2, A4 2l &, Xanthorrhizol®] 7] @30l gk LA 0 FF LS H7Hekd o

4. Xanthorrhizol® B4 & A Eo| 111 EE 122 E3S uf A7) #F i3t



I A2 2 9

1.3#E4

9 oFdo] 54l ¥ Javanese Tumeric (Curcumae xanthorrhizae rhizoma)¢l

Ccurcuma xanthorrhiza®] ¥2] 2 58 FZ& ¥ Xanthorrhizol S AA g 2 FAE

T2 PE o] 100%2) AL ATl 4T AL AN BB AA Aol

AbgE AT BAaot AdYES ATl 48H1 J= sodium fluoride powder
(Shinyo pure chemicals Co., Ltd.), stannous fluoride (Mallinckrodt Chemical
Works), A2 & (Sigma)S 25C AR #A3HEA Ao o] &3t

AA AHoA GWAdEZZE  Xanthorrhizol, stannous fluoride, sodium
fluoride, ALY E L o] &3y, £ EZE = Xanthorrhizol®} stannous fluoride

[e)

= 113 12 wig e g 48 739, Xanthorrhizol®} sodium fluorideE 1:13 1:2 Hj

o

oz 4o 7%, Xanthorrhizold ALHEL 117 12 HFgos He Az
2 5ppmel A At 5000ppm7t A 9] FEE o] §3F ATt

2. dF] Mg

TAuAEZE S mutans ATCC25175, A. viscosus ATCC15988, F. nucleatum
ATCC10953 TF& AR TSATd HE2ALAHZRE TFLoF A3 e
w, o] #¥FE& BHI (Brain Heart Infusion, Difco Co.) HIAE o]&3te] 37T
incubatoro Al 20~24A] 7F v ket Ak @A S] EEC= BHI HiA o] 15% agars
A7 g WA S ARl 4TolA BHstia, dFd A E A st

= SAWE olgste AU 5, £HIE tubed] APl ARE3F
A 2 JdEHAES &5 xanthorrhizol®] 7-¢ 100% dimethyl sulfoxide (°]3}
DMSO)el| 183l xanthorrhizol®} &4 T+ AYIYES TFE HF 10% DMSO

o Zo FHFEES AZSY U} =2 A 100% DMSO % 10% DMSO®
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20~24A17F WIEAIZ 2t F FFE HAEZE Vb S mutans®] 7S 7.25x10° CFU/
ml, A. viscosuse 7.8x10° CFU/ml, F. nucleatum® 4.3x10° CFU/m(Z 3] 215}
stock solutions TEUTH WEo] & FdEZ S 96-well microtiter plate (Becton
Dickinson, New York, USA)dl 20uE %2 S 7] stock solutiono| A
180 E wA Ao H7lsted 37ColA 2447 ¥k T ELISA reader
(Bio-Rad)E ©] &3t 655nmolA] 9] optical density (¢]3t OD)E 434
MICE ZA Ao

tlo
©
ofo

oft
ol

o,

A~
T
o F, A BYe s Hos wIdd AS HF 4x10'CFU/mA

|
ok
og{:t
oft
o

Mol 283 sH71918 37C incubatorol]l A 20~24A17F Bl SAI 7] 2 = HFF

o

HE% 27} S mutans® 7S 7.25x10° CFU/ml, A. viscosuse 7.8x10° CFU/ml,

il

. nucleatume 4.3x10° CFU/ml2 3] 43}l stock solution® @ ¥HETH Ed &

F.
423} xanthorrhizol®] 72-$ 100% DMSO®| 18] i xanthorrhizol®} &4 T+ X}

dYPES £FF 4% 10% DMSOO =o Fad=dS AxsAo. s &
FaEF 20t TF 180 E T3 96-well microtiter platesel]l ¥ oS 3
7CeA Z+2t 1, 2, 5, 10% & A2 F ELISA readerg ©] &3} 655nmof A
o] ODE S4% F FHA AFHS dAse a5 A
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. 2

1. 24F 92 JAE29 HL2dAsx: 2 £34

7 F 9d g2y 55 HA = SppmolA Hi = 5000ppm7tA|
3t S. mutans, A. viscosus, F. nucleatumol| Wigt &4 AALE AAIS 2 S
mutans, A. viscosus, F. nucleatum®] W3t Xanthorrhizol®] MIC7} E5F 5ppmo &
o GA gebd W S mutans$t F. nucleatum®] W1 MICE= sodium fluoride
= F @ E5F 5000ppm, A. viscosus®|l WA= 1000ppmSE  UEFGO
stannous fluoridex= S. mutans®l W34 2500ppm, A. viscosus®} F. nucleatumdl
gl e F o EF 1000ppm2.Z Xanthorrhizol®] MICe] vBl3] =4 YEST
(Table 1). 8249 gF&Ao dldlA= Xanthorrhizol®] F%7} 25ppm¥ w S
mutanst 1% <ol o] A9 APESIAIL A. viscosust 50ppme]| FEOA 1AL
F. nucleatum2 100ppm&] FZlA 1% <t o] AL ALE3 AT (Table 2).
Sodium fluoride, stannous fluoride, AL ELS B Fx A 102°] Ad F

T @& &3] AE Al7IA XY (Table 3, 4, 5).

Table 1. Minimum inhibitory concentration of antibacterial agents on the

growth of S. mutans, A. viscosus, F. nucleatum

(unit: ppm)
. . Bacteria
Antibacterial agents ;
S. mutans A. viscosus F. nucleatum
Xanthorrhizol 5 5 5
SnF, 2500 1000 1000
NaF~ 5000 1000 5000

Xylitol - - -

- : under observation

*

.
: stannous fluoride, : sodium fluoride
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Table 2. Bactericidal activity of Xanthorrhizol against 5. mutans, A. viscosus, F.

nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.59 (0.23) 6.64 (0.22) 6.61 (0.23) 6.56 (0.23)
5 6.10 (0.59) 5.99 (0.34) 5.93 (0.27) 5.92 (0.33)
10 5.69 (0.72) 548 (0.14) 5.45 (0.13) 5.56 (0.14)
25 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
50 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
100 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.69 (0.07) 5.45 (0.11) 5.54 (0.18) 5.87 (0.18)
5 545 (0.11) 5.37 (0.17) 5.45 (0.11) 4.98 (0.16)
10 5.76 (0.40) 5.72 (0.33) 5.58 (0.13) 5.68 (0.37)
25 5.68 (0.25) 4.69 (0.26) 4.49 (0.32) 3.89 (0.12)
50 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
100 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.61 (0.12) 6.62 (0.00) 6.61 (0.11) 6.63 (0.10)
5 6.61 (0.05) 6.59 (0.05) 6.60 (0.07) 6.51 (0.05)
10 6.62 (0.09) 6.62 (0.17) 6.60 (0.16) 6.63 (0.04)
25 5.75 (0.05) 4.90 (0.13) 4.53 (0.05) 3.52 (0.18)
50 2.90 (0.03) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
100 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 3. Bactericidal activity of stannous fluoride against S. mutans, A. viscosus,

F. nucleatum (Log(CFU/ml))

) Concentration Treatment Time (min)
Bacteria
(ppm) 1 2 5 10
5. mutans control 6.49 (0.08) 6.64 (0.01) 6.57 (0.04) 6.5 (0.28)
5 6.76 (0.30) 6.75 (0.45) 7.03 (0.90) 6.69 (0.64)
10 6.80 (0.39) 6.79 (0.84) 6.82 (0.98) 6.59 (0.43)
25 6.79 (0.43) 6.83 (0.76) 6.67 (0.77) 6.66 (0.95)
50 6.82 (0.42) 6.80 (0.93) 6.82 (0.21) 6.71 (0.86)
100 6.78 (0.74) 6.78 (0.10) 6.78 (0.95) 6.65 (0.92)
250 6.74 (0.96) 6.74 (0.15) 6.78 (0.92) 6.66 (0.76)
500 6.30 (0.34) 6.35 (0.18) 6.27 (0.98) 6.22 (0.92)
1000 456 (0.83) 5.04 (0.22) 5.96 (0.99) 5.65 (0.94)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.61 (0.13) 5.89 (0.07) 5.61 (0.07) 5.70 (0.07)
5 576 (0.12) 5.92 (0.07) 5.58 (0.07) 5.63 (0.11)
10 5.68 (0.18) 5.85 (0.00) 5.85 (0.11) 5.58 (0.24)
25 5.85 (0.65) 5.63 (0.14) 5.15 (1.57) 5.06 (1.30)
50 5.88 (0.14) 5.29 (0.49) 5.82 (0.08) 4.48 (0.25)
100 589 (1.37) 5.67 (1.13) 5.44 (0.51) 4.14 (0.41)
250 5.89 (0.43) 5.16 (1.31) 549 (0.28) 4.60 (1.55)
500 3.49 (0.67) 3.69 (1.79) 3.48 (1.49) 3.26 (0.82)
1000 1.70 (1.32) 1.70 (0.69) 1.70 (0.57) 1.70 (0.22)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.34 (0.07) 6.46 (0.00) 6.44 (0.05) 6.44 (0.05)
5 6.41 (0.05) 6.44 (0.21) 6.34 (0.12) 6.60 (0.37)
10 6.41 (0.05) 6.49 (0.04) 6.49 (0.04) 6.62 (0.05)
25 6.50 (0.28) 6.52 (0.31) 6.59 (0.28) 6.62 (0.20)
50 6.54 (0.22) 6.51 (0.05) 6.60 (0.12) 6.63 (0.16)
100 6.57 (0.41) 6.35 (0.19) 6.39 (0.23) 6.49 (0.10)
250 6.58 (0.40) 5.85 (0.53) 6.34 (0.81) 6.33 (0.94)
500 6.49 (0.42) 6.62 (0.54) 6.63 (0.44) 6.63 (0.76)
1000 6.55 (0.36) 6.61 (0.80) 6.44 (0.42) 6.62 (0.89)
2500 2.78 (0.88) 3.89 (0.68) 2.00 (0.47) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 4. Bactericidal activity of sodium fluoride against 5. mutans, A. viscosus,

F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.88 (0.34) 6.92 (0.94) 6.35 (0.63) 6.35 (0.31)
5 6.83 (0.76) 6.07 (0.59) 5.87 (0.62) 5.82 (0.70)
10 6.64 (0.93) 6.78 (0.93) 6.79 (0.43) 6.38 (0.68)
25 6.72 (0.34) 6.68 (0.95) 6.19 (0.57) 6.28 (0.69)
50 6.69 (0.49) 6.70 (0.74) 6.18 (0.50) 6.19 (0.18)
100 6.84 (0.40) 6.79 (0.94) 6.29 (0.25) 6.32 (0.22)
250 6.67 (0.18) 6.73 (0.38) 6.17 (0.43) 6.21 (0.92)
500 6.67 (0.98) 6.75 (0.92) 6.34 (0.62) 6.22 (0.98)
1000 6.69 (0.85) 6.64 (0.92) 6.39 (0.91) 6.23 (0.92)
2500 6.61 (0.35) 6.45 (0.97) 5.60 (0.54) 5.52 (0.28)
5000 6.69 (0.68) 6.61 (0.27) 5.81 (0.45) 5.53 (0.31)
A. viscosus control 552 (0.07) 5.68 (0.07) 5.76 (0.30) 5.82 (0.07)
5 5.82 (0.07) 5.72 (0.13) 5.82 (0.13) 5.63 (0.00)
10 576 (0.31) 5.79 (0.18) 5.72 (0.13) 5.82 (0.18)
25 5.68 (0.13) 5.68 (0.29) 5.58 (0.13) 5.79 (0.27)
50 576 (0.12) 5.68 (0.07) 5.79 (0.27) 5.79 (0.07)
100 5.63 (0.00) 5.79 (0.13) 5.68 (0.07) 5.79 (0.07)
250 5.85 (0.20) 5.76 (0.12) 5.82 (0.29) 5.68 (0.07)
500 5.76 (0.00) 5.63 (0.11) 5.82 (0.18) 5.63 (0.00)
1000 558 (0.07) 5.61 (0.25) 5.61 (0.19) 5.37 (0.07)
2500 5.86 (0.16) 5.66 (0.49) 5.71 (0.31) 5.48 (0.23)
5000 5.73 (0.18) 5.72 (0.18) 5.58 (0.35) 5.52 (0.24)
F. nucleatum control 6.62 (0.18) 6.66 (0.04) 6.56 (0.11) 6.53 (0.09)
5 6.58 (0.05) 6.62 (0.00) 6.62 (0.00) 6.39 (0.12)
10 6.63 (0.04) 6.62 (0.13) 6.62 (0.17) 6.39 (0.08)
25 6.62 (0.00) 6.56 (0.00) 6.54 (0.05) 6.23 (0.05)
50 6.62 (0.08) 6.56 (0.17) 6.58 (0.05) 6.42 (0.15)
100 6.63 (0.12) 6.60 (0.15) 6.54 (0.12) 6.50 (0.19)
250 6.58 (0.05) 6.58 (0.05) 6.49 (0.00) 6.45 (0.14)
500 6.56 (0.11) 6.46 (0.09) 6.51 (0.07) 6.13 (0.07)
1000 6.49 (0.14) 6.36 (0.66) 6.32 (0.15) 5.99 (0.14)
2500 6.43 (0.09) 6.36 (0.25) 6.23 (0.61) 5.79 (0.09)
5000 6.43 (0.05) 6.36 (0.07) 6.28 (0.00) 5.64 (0.00)

All values are Mean (S.D.).
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Table 5. Bactericidal activity of Xylitol against 5. mutans, A. viscosus, F.

nucleatum (Log(CFU/ml))

2500 647 (0.24) 641 (0.19) 626 (027) 629 (0.14)
5000 6.47 (0.05) 6.50 (0.05) 6.47 (0.29) 6.20 (0.07)
All values are Mean (S.D.).

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.74 (0.26) 6.62 (0.05) 6.62 (0.52) 6.76 (0.29)
5 5.75 (0.25) 6.30 (0.33) 6.18 (0.33) 6.03 (0.20)
10 6.48 (0.10) 6.37 (0.31) 5.96 (0.31) 6.10 (0.09)
25 6.59 (0.19) 6.52 (0.31) 6.40 (0.25) 6.18 (0.35)
50 6.57 (0.18) 6.36 (0.18) 6.20 (0.43) 6.76 (0.31)
100 6.60 (0.38) 6.31 (0.31) 6.19 (0.14) 6.44 (0.10)
250 6.64 (0.09) 6.53 (0.26) 6.31 (0.27) 6.34 (0.45)
500 6.53 (0.11) 6.34 (0.14) 6.41 (0.18) 6.27 (0.21)
1000 6.64 (0.14) 6.47 (0.13) 6.63 (0.05) 6.45 (0.17)
2500 6.73 (0.54) 6.54 (0.14) 6.45 (0.15) 6.30 (0.43)
5000 6.50 (0.36) 6.47 (0.35) 6.37 (0.28) 6.47 (0.23)
A. viscosus control 5.88 (0.13) 5.88 (0.18) 5.88 (0.07) 5.90 (0.07)
5 572 (0.13) 5.68 (0.13) 5.68 (0.07) 5.45 (0.00)
10 5.68 (0.18) 5.85 (0.00) 5.79 (0.13) 5.68 (0.13)
25 545 (0.23) 5.68 (0.07) 5.58 (0.07) 5.63 (0.00)
50 552 (0.13) 5.82 (0.13) 5.52 (0.07) 5.63 (0.11)
100 590 (0.24) 5.89 (0.08) 5.90 (0.13) 5.82 (0.07)
250 5.89 (0.08) 5.58 (0.07) 5.72 (0.07) 5.63 (0.00)
500 528 (0.17) 5.63 (0.41) 5.79 (0.18) 5.58 (0.13)
1000 5.76 (0.23) 5.85 (0.20) 5.85 (0.20) 5.82 (0.07)
2500 5.85 (0.16) 5.76 (0.12) 5.82 (0.18) 5.82 (0.13)
5000 537 (0.13) 5.72 (0.29) 5.72 (0.13) 5.76 (0.00)
F. nucleatum control 6.59 (0.07) 6.61 (0.08) 6.50 (0.10) 6.63 (0.04)
5 6.47 (0.05) 6.50 (0.10) 6.44 (0.00) 6.55 (0.10)
10 6.61 (0.04) 6.61 (0.04) 6.50 (0.05) 6.61 (0.04)
25 6.62 (0.08) 6.63 (0.08) 6.55 (0.04) 6.54 (0.00)
50 6.63 (0.00) 6.60 (0.00) 6.49 (0.10) 6.60 (0.00)
100 6.63 (0.04) 6.54 (0.06) 6.52 (0.00) 6.58 (0.03)
250 6.44 (0.00) 6.44 (0.11) 6.47 (0.05) 6.54 (0.00)
500 6.47 (0.05) 6.44 (0.11) 6.47 (0.05) 6.49 (0.04)
1000 6.41 (0.12) 6.34 (0.00) 6.38 (0.07) 6.29 (0.05)

( ( ( (

( ( ( (
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2. 4% EF B2 HAYAlF T 9 &84
g2 &3EA4 vld Xanthorrhizol® AU ES 1:1E 4SS wf MICYT H
3 A

[e]

UEltd. Xanthorrhizol® AU ES 1:17 122 £33 9L w MIC
2SS 47 10ppm, 100ppm, A. wviscosus= 5Sppm, 50ppm, F.

= S mutans9
nucleatum 50ppm, 100ppmE Xanthorrhizol s @5 A1&3 & we MIC §&%
Z zol7F YA e Al Z ey A9 Xanthorrhixold EAS £3589 S W
Xanthorrhizols @ AFEAS o) Bok AASA =4 Uetxot (Table 6). 3
Xanthorrhizol®} F7W vl Eo] &FEH S 7MA 1L Ye B4 T ALIES 11
12 M2 s FEY kS

S 11, 129 HEE EFIIAE W S nmutansd HF s=7F 47 100ppm,
500ppmel Al 1& <ol A EE &

100ppm, 250ppmel Al 14& <toll A BEE o] AFES AL F nucleatum®] 735

Z}zy 250ppm3 500ppmol Al 14 Qtoll Ao EE o] ARESA T (Table 11, 12).
U Xanthorrhixold E4AE EFH3AS e 22 oA 1080 Ad Fdx
#< 973 A™ A71A £ (Table 7, 8, 9, 10).

Table 6. Minimum inhibitory concentration of mixed antibacterial agents on the

growth of S. mutans, A. viscosus, F. nucleatum

(unit: ppm)
Antibacterial agents Bacjceria
S. mutans A. viscosus F. nucleatum
X+S 1000 500 2500
X+2S 1000 500 5000
X+N 5000 250 1000
X+2N 5000 500 2500
X+Xyl 10 5 50
X+2Xyl 100 50 100

: X+4S: xanthorrhizol + stannous fluoride (1:1), X+2S: xanthorrhizol +
stannous fluoride (1:2), X+N: xanthorrhizol + sodium fluoride (1:1), X+2N:
xanthorrhizol + sodium fluoride (1:2), X+Xyl: xanthorrhizol + xylitol (1:1),
X+2Xyl: xanthorrhizol + xylitol (1:2)
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Table 7. Bactericidal activity of Xanthorrhizol containing stannous fluoride (1:1)

against S. mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

) Concentration Treatment Time(min)
Bacteria
(ppm) 1 2 5 10
5. mutans control 6.59 (0.05) 6.64 (0.18) 6.61 (0.50) 6.56 (0.25)
5 6.75 (0.26) 6.75 (0.12) 6.82 (0.41) 6.78 (0.12)
10 6.75 (0.15) 6.75 (0.31) 6.82 (0.11) 6.78 (0.24)
25 6.67 (0.07) 6.80 (0.33) 6.70 (0.23) 6.86 (0.11)
50 6.77 (0.12) 6.79 (0.41) 6.65 (0.08) 6.79 (0.15)
100 6.70 (0.40) 6.75 (0.40) 6.78 (0.51) 6.88 (0.61)
250 6.81 (1.16) 6.82 (0.13) 6.76 (0.52) 6.86 (0.23)
500 6.81 (0.58) 6.75 (1.33) 6.76 (0.34) 6.78 (0.27)
1000 6.54 (0.29) 6.57 (0.42) 6.69 (0.15) 6.68 (0.12)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.68 (0.07) 5.72 (0.07) 5.58 (0.19) 5.68 (0.07)
5 5.82 (0.07) 5.76 (0.00) 5.76 (0.12) 5.90 (0.46)
10 5.88 (0.19) 5.79 (0.19) 5.76 (0.12) 5.76 (0.12)
25 5.68 (0.07) 5.68 (0.07) 5.63 (0.12) 5.68 (0.19)
50 5.63 (0.21) 5.68 (0.28) 5.28 (0.18) 5.45 (0.00)
100 5.85 (1.24) 5.85 (0.24) 5.76 (1.70) 5.48 (1.06)
250 545 (2.64) 5.39 (0.34) 5.63 (1.09) 5.29 (0.47)
500 573 (1.09) 5.74 (0.77) 5.87 (0.78) 5.51 (1.30)
1000 433 (0.47) 3.29 (0.10) 2.81 (0.09) 2.81 (0.29)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.34 (0.07) 6.46 (0.08) 6.63 (0.07) 6.66 (0.05)
5 6.37 (0.00) 6.44 (0.10) 6.56 (0.04) 6.52 (0.04)
10 6.44 (0.05) 6.49 (0.08) 6.68 (0.09) 6.56 (0.06)
25 6.41 (0.05) 6.37 (0.00) 6.56 (0.08) 6.54 (0.13)
50 6.37 (0.12) 6.23 (0.06) 6.23 (0.12) 6.43 (0.30)
100 6.62 (0.73) 6.52 (0.45) 6.42 (0.20) 6.29 (0.21)
250 6.53 (0.51) 6.31 (0.86) 6.20 (0.65) 5.45 (0.40)
500 6.51 (0.88) 6.40 (0.31) 6.34 (0.87) 6.07 (0.15)
1000 6.44 (0.16) 6.48 (0.54) 6.49 (0.88) 5.73 (0.61)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 8. Bactericidal activity of Xanthorrhizol containing stannous fluoride (1:2)

against S. mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.59 (0.28) 6.64 (0.11) 6.61 (0.10) 6.56 (0.22)
5 6.76 (0.21) 6.77 (0.07) 6.78 (0.09) 7.18 (0.11)
10 6.88 (0.15) 6.76 (0.52) 6.69 (0.15) 7.01 (0.16)
25 6.73 (0.25) 6.57 (0.45) 6.73 (0.44) 6.82 (0.27)
50 6.86 (0.26) 6.84 (0.29) 6.81 (0.22) 6.91 (0.52)
100 6.92 (0.60) 6.70 (0.41) 6.89 (0.15) 6.90 (0.42)
250 6.79 (0.34) 6.79 (0.11) 6.87 (0.72) 6.88 (0.35)
500 6.75 (0.23) 6.77 (0.28) 6.71 (0.49) 6.84 (0.15)
1000 6.63 (0.49) 6.61 (0.89) 6.59 (0.23) 6.60 (0.74)
2500 596 (0.37) 548 (0.08) 5.69 (0.11) 5.72 (0.81)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.70 (0.09) 5.85 (0.12) 5.85 (0.12) 5.79 (0.07)
5 5.85 (0.12) 5.63 (0.00) 5.76 (0.00) 5.63 (0.00)
10 5.85 (0.12) 5.82 (0.07) 5.79 (0.07) 5.72 (0.07)
25 5.88 (0.39) 5.88 (0.14) 5.88 (0.14) 5.79 (0.14)
50 594 (0.21) 5.90 (0.19) 5.52 (0.07) 5.58 (0.07)
100 591 (0.90) 5.15 (0.23) 5.19 (1.29) 5.52 (0.67)
250 6.06 (1.99) 5.88 (0.92) 4.98 (0.38) 4.83 (0.68)
500 5.82 (0.33) 5.75 (0.61) 5.69 (1.24) 5.47 (0.51)
1000 429 (0.70) 3.99 (0.33) 4.01 (0.53) 3.84 (0.20)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.46 (0.28) 6.54 (0.00) 6.63 (0.13) 6.51 (0.13)
5 6.51 (0.07) 6.51 (0.00) 6.58 (0.05) 6.43 (0.04)
10 6.51 (0.11) 6.58 (0.07) 6.63 (0.24) 6.57 (0.31)
25 6.51 (0.20) 6.63 (0.07) 6.57 (0.13) 6.63 (0.07)
50 6.61 (0.08) 6.62 (0.20) 6.56 (0.03) 6.56 (0.13)
100 6.44 (0.42) 6.60 (0.86) 6.44 (0.20) 5.51 (0.41)
250 6.57 (0.31) 6.05 (0.25) 6.63 (0.25) 6.54 (0.22)
500 6.62 (0.93) 6.59 (0.32) 6.25 (0.97) 6.13 (0.96)
1000 6.55 (0.75) 6.54 (0.95) 6.49 (0.91) 6.41 (0.87)
2500 6.63 (0.41) 6.61 (0.75) 6.31 (0.76) 6.07 (0.78)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 9. Bactericidal activity of Xanthorrhizol containing sodium fluoride (1:1)

against S. mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
S. mutans control 6.58 (0.46) 6.70 (0.57) 6.79 (0.54) 6.55 (0.14)
5 6.53 (0.59) 6.53 (0.59) 6.90 (0.27) 6.53 (0.26)
10 6.57 (0.39) 6.57 (0.55) 7.04 (0.25) 6.56 (0.40)
25 6.52 (0.58) 6.55 (0.32) 6.90 (0.57) 6.54 (0.06)
50 6.57 (0.38) 6.57 (0.16) 6.77 (0.40) 6.55 (0.04)
100 6.55 (0.24) 6.68 (0.12) 6.56 (1.98) 6.56 (2.02)
250 6.56 (1.93) 6.53 (2.65) 6.53 (0.68) 6.52 (1.99)
500 6.53 (0.52) 6.45 (0.36) 6.75 (0.14) 6.55 (0.38)
1000 6.54 (0.10) 6.23 (0.16) 6.54 (0.24) 6.37 (0.53)
2500 6.40 (0.17) 6.10 (0.16) 6.52 (0.08) 6.35 (0.17)
5000 6.50 (0.12) 5.64 (0.42) 6.50 (0.37) 5.93 (0.06)
A. viscosus control 5.68 (0.18) 5.37 (0.13) 5.37 (0.17) 5.63 (0.20)
5 5.63 (0.23) 5.58 (0.07) 5.37 (0.07) 5.58 (0.07)
10 5.85 (0.30) 5.76 (0.12) 5.63 (0.30) 5.63 (0.11)
25 5.85 (0.00) 5.68 (0.07) 5.52 (0.13) 5.58 (0.07)
50 5.79 (0.37) 5.72 (0.07) 5.72 (0.07) 5.63 (0.00)
100 2.78 (0.14) 2.78 (0.03) 2.30 (0.02) 2.85 (0.01)
250 2.40 (0.08) 2.40 (0.00) 2.00 (0.02) 2.00 (0.00)
500 2.78 (0.03) 2.78 (0.00) 2.30 (0.03) 2.85 (0.03)
1000 240 (0.06) 2.40 (0.06) 2.00 (0.02) 2.00 (0.04)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.62 (0.10) 6.51 (0.07) 6.56 (0.04) 6.53 (0.19)
5 6.39 (0.05) 6.36 (0.05) 6.32 (0.11) 6.39 (0.05)
10 6.51 (0.13) 6.51 (0.13) 6.45 (0.04) 6.36 (0.05)
25 6.51 (0.07) 6.43 (0.00) 6.39 (0.05) 6.07 (0.09)
50 6.39 (0.29) 6.43 (0.08) 6.43 (0.08) 6.39 (0.17)
100 6.45 (0.28) 6.45 (0.14) 6.32 (0.11) 6.48 (0.19)
250 6.39 (0.15) 6.13 (0.09) 6.13 (0.09) 6.19 (0.14)
500 6.36 (0.05) 6.36 (0.12) 6.24 (0.07) 6.39 (0.10)
1000 6.48 (0.15) 6.39 (0.25) 6.28 (0.12) 6.17 (0.05)
2500 6.56 (0.08) 6.39 (0.30) 6.32 (0.18) 5.39 (0.15)
5000 3.11 (0.06) 2.30 (0.11) 2.48 (0.07) 2.88 (0.03)

All values are Mean (S.D.).
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Table 10. Bactericidal activity of Xanthorrhizol containing sodium fluoride (1:2)

against S. mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.40 (0.14) 6.51 (0.11) 6.87 (0.13) 6.70 (0.17)
5 6.66 (0.04) 6.66 (0.21) 6.77 (0.16) 6.80 (0.29)
10 6.56 (0.69) 6.57 (0.40) 6.83 (0.69) 6.66 (0.54)
25 6.45 (0.22) 6.42 (0.08) 6.83 (0.51) 6.64 (0.54)
50 6.34 (0.41) 6.14 (0.24) 6.46 (0.29) 6.39 (0.28)
100 6.02 (0.46) 6.52 (0.53) 6.79 (0.15) 6.27 (0.58)
250 6.41 (0.13) 6.64 (0.25) 6.73 (0.35) 6.84 (0.20)
500 6.59 (0.35) 6.41 (0.08) 6.69 (0.33) 6.39 (0.10)
1000 6.22 (043) 6.22 (049) 6.35 (0.21) 6.20 (0.61)
2500 6.19 (0.13) 6.07 (0.48) 6.18 (0.34) 5.74 (0.21)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.88 (0.29) 558 (0.07) 5.63 (0.11) 5.37 (0.07)
5 572 (0.07) 5.58 (0.07) 5.58 (0.18) 5.45 (0.11)
10 591 (0.07) 5.79 (0.12) 5.52 (0.13) 5.63 (0.00)
25 6.07 (0.56) 5.86 (0.27) 5.68 (0.13) 5.79 (0.24)
50 6.00 (0.23) 5.88 (0.12) 5.76 (0.12) 5.82 (0.07)
100 576 (0.12) 5.68 (0.07) 5.58 (0.07) 5.63 (0.00)
250 5.85 (0.00) 545 (0.11) 5.45 (0.23) 5.58 (0.07)
500 4.09 (0.09) 3.99 (0.05) 3.11 (0.00) 3.04 (0.04)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.51 (0.07) 648 (0.04) 6.45 (0.04) 6.36 (0.14)
5 6.48 (0.08) 6.43 (0.00) 6.32 (0.00) 6.28 (0.07)
10 6.65 (0.03) 6.53 (0.10) 6.43 (0.08) 6.62 (0.29)
25 6.40 (0.29) 5.83 (0.09) 6.60 (0.06) 6.48 (0.08)
50 6.57 (0.30) 6.53 (0.17) 6.53 (0.08) 6.48 (0.12)
100 6.56 (0.08) 6.43 (0.08) 6.16 (0.14) 6.26 (0.07)
250 6.48 (0.08) 6.32 (0.11) 6.32 (0.00) 6.36 (0.12)
500 6.43 (0.00) 6.39 (0.10) 6.28 (0.00) 6.36 (0.12)
1000 6.48 (0.00) 6.13 (0.10) 6.13 (0.07) 5.96 (0.05)
2500 6.32 (0.08) 6.07 (0.12) 6.13 (0.09) 5.74 (0.05)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 11. Bactericidal activity of Xanthorrhizol containing Xylitol (1:1) against 5.

mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.53 (0.30) 6.70 (0.30) 6.72 (0.57) 6.70 (0.10)
5 6.54 (0.23) 6.04 (0.29) 5.98 (0.05) 6.04 (0.15)
10 6.07 (0.27) 6.03 (0.16) 6.14 (0.18) 5.98 (0.10)
25 536 (0.37) 5.60 (0.14) 5.12 (0.19) 4.94 (0.34)
50 494 (0.08) 5.04 (0.31) 4.56 (0.12) 4.56 (0.30)
100 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.85 (0.26) 5.74 (0.15) 5.95 (0.12) 6.01 (0.24)
5 5.84 (0.07) 5.77 (0.13) 5.59 (0.07) 5.84 (0.15)
10 593 (0.07) 5.85 (0.24) 5.82 (0.24) 5.68 (0.29)
25 436 (0.13) 3.79 (0.05) 3.27 (0.04) 3.50 (0.05)
50 3.68 (0.66) 3.16 (0.30) 248 (0.24) 2.48 (0.32)
100 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.53 (0.07) 6.55 (0.05) 6.61 (0.08) 6.47 (0.20)
5 6.51 (0.07) 6.57 (0.14) 6.51 (0.12) 6.55 (0.11)
10 6.55 (0.19) 6.46 (0.27) 6.43 (0.09) 6.48 (0.07)
25 6.43 (0.01) 6.27 (0.02) 6.13 (0.02) 6.34 (0.01)
50 6.62 (0.04) 6.51 (0.07) 6.18 (0.12) 6.31 (0.03)
100 1.70 (0.02) 1.70 (0.04) 218 (0.09) 2.98 (0.09)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Table 12. Bactericidal activity of Xanthorrhizol containing Xylitol (1:2) against 5.

mutans, A. viscosus, F. nucleatum (Log(CFU/ml))

Concentration Treatment Time (min)
Bacteria

(ppm) 1 2 5 10
5. mutans control 6.74 (0.10) 6.72 (0.15) 6.75 (0.15) 6.77 (0.15)
5 6.56 (0.18) 6.61 (0.20) 6.57 (0.12) 6.61 (0.10)
10 6.70 (0.15) 6.79 (0.20) 6.80 (0.39) 6.74 (0.30)
25 6.77 (0.11) 6.83 (0.09) 6.68 (0.00) 6.70 (0.05)
50 6.75 (0.30) 6.80 (0.06) 6.72 (0.21) 6.70 (0.35)
100 6.62 (0.16) 6.57 (0.25) 6.62 (0.33) 6.55 (0.36)
250 6.54 (0.11) 5.70 (0.36) 5.70 (0.09) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
A. viscosus control 5.85 (0.12) 5.82 (0.07) 5.81 (0.00) 5.91 (0.11)
5 5.75 (0.00) 5.67 (0.07) 5.67 (0.00) 5.76 (0.22)
10 5.75 (0.12) 5.67 (0.07) 5.79 (0.19) 5.83 (0.58)
25 5.82 (0.08) 6.08 (0.24) 5.95 (0.08) 5.95 (0.94)
50 583 (0.19) 5.69 (0.12) 5.61 (0.13) 5.72 (0.28)
100 540 (0.07) 4.53 (0.15) 4.81 (0.15) 4.54 (0.14)
250 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
F. nucleatum control 6.51 (0.12) 6.63 (0.03) 6.55 (0.03) 6.63 (0.12)
5 6.46 (0.09) 6.43 (0.09) 6.48 (0.10) 6.55 (0.11)
10 6.07 (0.03) 5.93 (0.03) 4.87 (0.05) 4.20 (0.07)
25 6.31 (0.08) 6.20 (0.08) 5.99 (0.04) 5.91 (0.10)
50 6.53 (0.07) 6.62 (0.04) 6.53 (0.14) 6.59 (0.14)
100 6.40 (0.05) 6.51 (0.06) 6.57 (0.19) 6.61 (0.16)
250 2.00 (0.00) 1.70 (0.08) 2.74 (0.06) 2.81 (0.07)
500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
1000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
2500 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
5000 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

All values are Mean (S.D.).
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Xanthorrhizol# stannous fluorideE &% & %% MIC= S mutans®}t F.
nucleatum®] 73-%- 1:1, 1:291§& 4 W Z}7} 1000ppm¥} 500ppm S 2 UEIG O™, F
nucleatum®] 745 1:1 ¥& Y W 2500ppm, 1:22¥1& ¥ W 5000ppmoZ YEFRTE

T3t sodium fluoride®t 1:12 EF RS wl MICE= S mutans®] 7% 1:1 vl &ol4
1:2 Bl & EFo|A 5000ppmoZ YEFGTH A. viscosus?] ¢ 1:1, 1:2 HI & o A]
Zv 7y 250ppm, 500ppmo. 2 YEIR O W F nucleatum®] 7§ 1:1914 1000ppm,
1:201 A 2500ppm o2 E}RtT) (Table 6).

Xanthorrhizol®} E4E T3 & A$ A d3F EF Ois Joge £854

2

2 stannous fluoride®} 1:112 TEF WS W= 2500ppme FZ=oA To] 1+ <+
ALY AESH L (Table 7), 122 23RS W S mutans, F. nucleatum®l o) 3|
5000ppm, A. viscosus®ll W3] A= 2500ppme] FXZ oA o] 1& <ol A A
3}H T (Table 8). T3+ sodium fluoride®}t 1:12 EFAES W S mutanset F.
nucleatum?] 75 @ sEAM= 18 <t o FEH= YA asken
A. viscosuse 2500ppmol A 18 <toll #& A9 EF ALEAI AT (Table 9). 12F
23dE W= S mutans®}t F. nucleatum® 735 5000ppmell A o] 18 <t A
o] AEIAI A. viscosuse 1000ppmol A TS 13 Qo] ALY EF AMEAI AT

(Table 10).
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3. 54 sxoA 24 & gaEde 379 vw
o] A1E A7l &AL XanthorrhizolZ2 dHa¥7F Uz 2
ol Hlsf v
ol A RE TS5 AMEAIZAH. ¥ & FFEESS 75 Y AFE A7IA

%3t (Figure 2). A. viscosus®] 735t 50ppm ¥ %9 Xanthorrhizolol A 1% <F

Holwth. S mutans®] 7§ 25ppm F% 9 Xanthorrhizolo] 14

o Ae RE Tol AL I HWHFOSE stannous fluorides} AL E 0]
of WA Be #& AWAAT (Figure 3). W

[e]
o
W g2 FFEAEL 1080] AY Fox 72 AEAIA EAY. F nucleatum

< 100ppm &= Xanthorrhizolol| A 1 <toll AY EE T8 AMEA AL 1 ¢
202 AdgEH Xanthorrhizole] 1:1 W& =2 ET3H ZA$ vuzd Ze AL A
DA AT (Figure 4).
1_
—O— xan
~ --A-- SnF2
£ NaF
E == xyl
S} X+S
] @ X+2S
- X+N
--m-- X+ 2N
—&— X+Xyl
- %-- X+ 2Xyl
T T T T T " T i J

0 2 4 6 8 10
Treatment time (min)

Figure 2. Bactericidal activity of antibacterial agents of 25ppm against S. mutans
(xan: Xanthorrhizol, SnF2: stannous fluoride, NaF: sodium fluoride, xyl: Xylitol, X+S:
Xanthorrhizol + stannous fluoride (1:1), X+2S: Xanthorrhizol + stannous fluoride (1:2), X+N:
Xanthorrhizol + sodium fluoride (1:1), X+2N: Xanthorrhizol + sodium fluoride (1:2), X+Xyl:
Xanthorrhizol + Xylitol (1:1), X+2Xyl: Xanthorrhizol + Xylitol (1:2))
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—QO— Xan
= - - - SﬂF2
£ NaF
E _____________ Ao - xyl
o |\ Se—e T o X+S
5 ‘\A R @ X+2S
S * * X+N

--m-—- X+2N

—— X+Xyl

- -%-- X+ 2Xyl

O
T T T T T T T T T T
0 2 4 6 8 10

Treatment time (min)

Figure 3. Bactericidal activity of antibacterial agents of 50ppm against A.
viscosus (xan: Xanthorrhizol, SnF2: stannous fluoride, NaF: sodium fluoride, xyl: Xylitol, X+S:
Xanthorrhizol + stannous fluoride (1:1), X+2S: Xanthorrhizol + stannous fluoride (1:2), X+N:
Xanthorrhizol + sodium fluoride (1:1), X+2N: Xanthorrhizol + sodium fluoride (1:2), X+Xyl:
Xanthorrhizol + Xylitol (1:1), X+2Xyl: Xanthorrhizol + Xylitol (1:2))

14

—O— Xan
~ --A-- SnF2
£ NaF
E - xyl
Q X+S
=] - @ X+2S
- X+N

W X+2N

—— X+Xyl

- k-~ X+ 2Xyl

O
T T T T T T T T T T 1
0 2 4 6 8 10

Treatment time (min)

Figure 4. Bactericidal activity of antibacterial agents of 100ppm against F.
nucleatum (xan: Xanthorrhizol, SnF2: stannous fluoride, NaF: sodium fluoride, xyl: Xylitol,
X+S: Xanthorrhizol + stannous fluoride (1:1), X+2S: Xanthorrhizol + stannous fluoride (1:2),
X+N: Xanthorrhizol + sodium fluoride (1:1), X+2N: Xanthorrhizol + sodium fluoride (1:2),
X+Xyl: Xanthorrhizol + Xylitol (1:1), X+2Xyl: Xanthorrhizol + Xylitol (1:2))
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Ao EHH Y biofilmQl AWA TS F7Fo S A& AotgAFH
AFAES doye Aoz 484 dth (Kolenbrander, 2000). XA A= &
A 270 BA3}= HEAHA FOF S mutans, A. viscosus, F. nucleatums S
4 99 (Kolenbrander, 2000). Streptococcic= 774U vIAE T dEAHA 45
d B oilgt #¥EFH FEAE AWHES dove AerER dHA U
(Douglas &, 1993). Oral streptococci FAXE A ofg-21F o AT S
mutans (Hamada$} Slade, 1980)= #EA AW=E &xto] Aoy dH=

t} (Gauduchon %, 2001). ¥t
dxo AeS BAAFE AT o F
Actinomyces & 27| AAATY Ao 7HE T8 9FES FET (Nyvad
s} Kilian, 1987) o}yz ¢ &

Hojdt Aoz I 4y A

Actinomyces &2 FARTA FHE F gl THEHETW oy gE Aoy

. mutans= biofilm 7l A ¢} Al<d)

Y

o
o
L
o =

S
A ¢k} (Biswas$} Biswas, 2005). E3F

(Gibbons®} Hay, 1988; Gibbons, 1989). =,
1

22 Fo Aldd FFS Y F dv 85 /A7) WEdd biofilm A
of 4AQ wolgtx & 4 Utk (Kolenbrander 5, 2002; Suzuki®} Delisle,
1984). Actinomyces & SAME A. viscosus$t 22 @& 159 =53 AWET

29 HEE ogdlel EWel ¥F 2 TARE L AAn dd

=Y

S 23 FAH biofilme FHIT 4+ J= FTHS /AL AY. F, A
[=38
|

of #ofste FI ojak JEAdE Aol v I TS TN F

N

(It (Bolstad &, 1996). webA ojgdk mA =< AAS A Z & ddd
biofilm FAE& Z7lo 9& & Ja 2F AT Aok Folvt

g 5 e Rl
1



FaEs golryl Hg Frivl FES dFAEdd i o] FolAa At
Nuuja & (1993)8] Aol A Chlorhexidine®} A2 &, E4E FHS T+ 4 EA A
(XYLIHEX), Chlorhexidine, sodium fluoride& &3t #7232 H A& s &
e dolE A EAe s XYLIHEXS Chlorhexidine® 2 ¥ & o S
mutans7t & st A 7H &3S B o F 3ok Thorild 5 (2004)8] AFdlA < B4 &
U2 &, Sorbitolo] & ZAolA mutans streptococci®] §-7% 71 kS B3}
Rk AFAE AP F 444 rAE F7to]l g De Soete 5 (2005)¢] AT
ol 4] Chlorhexidine 0.2% %} AmF/SnF27} &% F o] e EZo 71 2LAéF<
M 2 ga8Es Yty Bauglon E49 Sanguinaria® ©] 8319 4
A ESH a5 7 Kopezyk 5 (1991)Y AFAAM=E E47F 5013
= Sanguinaria @ A AHEE 2F AWATHAFIE AgS ol &
zatel Blis) 174% © 2%, AWATHAGEAFE 41%, ASFAF
18.1%7F ©f ¥ A Hlg] BA7F S0 A %2 Sanguinaria FH S A
&3 25 AGATGAFE S ol &3 ol Hla 131% H wgte
W AWAREHA A=A e 33%, ASFAF 167%7F W A HElE A=
Ae A X ofo] ANHATHAF, AAATLAZLEASF, A

o]
LAAFE © ¥E 5 Yo Busgnh. T 49 4 5 (1998)e AEEFA

LA FEES o)L FH EFAY Frade 1AL LTS L edgsF
32 AP A Aol v FHagPEdolle LS AT A&
FE SN EHUE kAL B, v 5 (2001)2 S22 EAFE A
E49 CPCE HE3 FASA N FHAAE A tha skt £ 5 (2001)
S FL3t XFPFEE HUME Aol AWATY B A2HE FAANT
RIS, £ T (2005)2 LA, ] FEE FHFA o] AWAT RIS

AN A el A A3 uj AL IS A AA T o] FAE M ol A
AR gk vk doh
2 Aol ol &g dxuAof HA &2 =< Curcumma xanthorrhiza
Z =% Xanthorrhizol ©]¥] Hwang 5 (2000a, 2000b)oll & =1 3=
o] Hojdo] & dHMY. WA HZ A T (2005)2 FH o] Hojd HA=

£

_27_



AEUAERZ e AdeEo] st Hol e AREHI Ja Al e
7FE o] o] &FH3 vk, wEtA Xanthorrhizol &3S AL 3IAI7]1 7] o] A9
g7 Eo] L& Xanthorrhizold AU AL EF E£339S w FAgo] &

3] biofilm @74 #Fo] A&l ojwd aHE WA =A LotH gt
A7 23 Xanthorrhizold]l =44 ALdY=S ARS 4% A 7HA &F
E5F o)A Xanthorrhizol A}A|2] &F&Ho] dAA3IA HoHth Xanthorrhizol2
ICE 5ppm¢l Aol ¥Hld] Xanthorrhizold]l AL ES HIES 2t 410
< o MIC7}F 1.1 Hl&oX+e S mutans®] 7% 10ppm, 12 H &A=
100ppm7tA] =LA Th. A, viscosus®] 7 -F-dl= 1:1, 1.2 ¥l&olA Z}7 5ppm,
50ppm, F. nucleatum® 73-5-°|+ 50ppm, 100ppm7+A Folx T (Table 1, 6).
BE3F Xanthorrhizoldl E#4E5 4AAS wWle FdHe]l FASA "olzled
Xanthorrhizol®l] stannous fluorideZ 1:1, 1:2 ¥l &2 4JS W S mutansel]l
gk MIC7} 1000ppm7ZtA] =0} 31, sodium fluoride$} 1:17 1:2 HMIE&Z 4 AS
W= 5000ppm7A]  E=obRA T, A, wviscosusel WE MICE  Xanthorrhizol ¥}

stannous fluorideE 1:1, 1:2 HI& 2 4 AS @ 500ppmeo| A 2™ F. nucleatums]

A= 72zt 2500ppm, 5000ppme]$Ath. Sodium fluoride$} 1:1, 1:2 Bl &=Z
ANS W A wviscosusdl W MIC= Z+Zb 250ppm, 500ppme] o™ F,

nucleatum®] 7 §-ol= Zt7F 1000ppm, 2500ppm .2 YE}Y Xanthorrhizol S ©
502 AEIE W Hu MICe #ASA wobHY  (Table 6). stAR
2 e A8 ES 43S W Xanthorrhizol®] 39 AA

= "olHAR BAaw A2 Agol HaiAes Fdge] ¢t =, sodium



fluoride¥t A &3+ 7% S. mutans, A. viscosus, F. nucleatume| W3 MICE Z+

N

Z} 5000ppm, 1000ppm, 5000ppmo] Al ©]& 112 &3 39S w MICE 7t

~

7} 5000ppm, 250ppm, 1000ppmo. & S. mutanss A €13 B & FoAM = T3}
ReE W o 2 vEE FaES el Ao S mutans® ¢ WIS MIC7H
Folt} 1.1 EFEZ QA 5000ppmoz FAPAT 11 EFEL = 2
EA2EE 2500ppm¥ @ 5000ppme] sodium
°of TYd EHE 4ozl Aotk sodium
7+ stannous fluorided| AT v} 7FA Qo™
FdS etk (Table 1, 6). o83 ZAd=

T 5 (2003)9] AefFEEol VAN TEL ARl vA= Aol It

—_
N
=
o
fru
i
32
filo
2
k1
m
rlo

o]

wow e, #d, iUy, MeE, 29A, AsuFrl dE 2o ol

#H4 Sppmo FEA

R
o
b
il
N
|

1)

:

9]

=
tlo
12
)
=
poU)
o
il
=
iuj
=

Xanthorrhizol¥ 24 Tt AUdIEL e EHo] o=2¢gZF 2Z=ERT FH
A% wFol e s YehigTh uE B

E
S uw Xanthorrhizol AA FFHL HojHAW EHiAo =3 7

o

2] ¢Fof] XanthorrhizolS %713

,_?_

Xanthorrhizol®] F%ZE Xanthorrhizol %S Al£3S wHU ZoxFod
Xanthorrhizol®] &3t¥ W ofyz} B9 ¢ 27]%4 B3 a3 3
T 5 (2004)> HAAF

FE RAZEE ASA 7t

2,

A AT Bkt 3 Mallatt 5 (1989)3 Tenenbaum & (1999)°] A+
e =2

f
%

°]& %1 A+ sodium fluoride®} SanguinariaE ¥+
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TAAREGFL 1 5B 774 WA = & <ol a3&5 43T Jdavt
N FAUAANA, T} Axzg o] F wEAE 1R0AM 38 Wl a3= 133}
© Aol Fastt. oldd FAANEEFS oA FAW BHAF 4o 34
i AEHAHJ] Aoz Q) EHE B F v Aol FA] #Hoh. X
A5 AEA NS 3R uHYS W 3E Wl RS LI stoor 3.
w2} A XanthorrhizolS 3 EA X ko] Anrl whe) a3 Yelle=A <o}

H7] 93 B4 9 Xanthorrhizol

tilo
X

Ae 825 1,2 5 108 &< biofilm F4

Z7] B9 g5l HEANA F

)
1o
pr
tol
o
o

oo} B gkth. Xanthorrhizol?t ]
23 A S mutans?] S 1% ol 25ppme] FEAA A9 TE 7S A
A AL, A. viscosus$t F. nucleatum®] 79 Z}Zt 50ppm, 100ppm<e] FZolA 1
T el AY 2E #& APE AIF Y (Table 2). 3FA%F Xanthorrhizol® & 44
AdgES AL Ardes 22 FEoA a7 dEUA @t
e AdYES Aol 1% el A9 ZE & AFE A

112 4QqeS v S mutans, A. viscosus, F.
nucleatum®| W3l Z+Zt 100ppm, 100ppm, 250ppm<e] FZ oA Ao EE &
AP A ZA AR (Table 11) 122 4 0S W+ 27 500ppm, 250ppm, 500ppm 9]
xRl AY EE TS AMEAZ Ae=m Kol AdYEY AF
XanthorrhizolZ} 1:12 4AAS W a3 7 o Zth (Table 12). ¥FH sodium
fluorideo} 1:1E2 RS WlE S mutans$®t F. nucleatum® 7R $de &3 5%
ol 4 ot a7 T YAAT A viscosusdl 3| A= 2500ppme] FE=AA 18
Stoll A9 RE #E AEAIZ I (Table 9), 122 4%S W& S mutans, A.
viscosus, F. nucleatum®| W3 2tz 5000ppm, 1000ppm, 5000ppm<] & % ol A
Aol BE #& AFEAIZl A (Table 10022 H o} sodium fluoride®] 7 %ol =
xanthorrhizol# 1:2¢] Hl& & 4SS W o & Fd o] yedoha AR H

t}. Stannous fluoride®} RS WE 112 HAS B S mutans, A. viscosus,
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F. nucleatumel] W3] EF 2500ppme] FxolA 18 122 AAe 4% 742
5000ppm, 2500ppm, 5000ppmel A 13 tol] A9 BE & AMEAIZ T (Table
7, 8).

F.
nucleatumo)| = EF7F 9 Aoz YUY FTHIAAE ALt s & Aoz

e

At ® ot Curcuma xanthorrhiza 5+ 2 g A%k FHAA a3 74
frafldel oist Hd9x gt BHE Hrrg A T (2005)9] AFoA gas
chromatography S ©]&3%t Curcuma xanthorrhiza FE& &9 FH A 44H 7}
A3 FAZ o 75% A% paAYE BA) 2lE Aow Uehge
Abell o) gk &3 QG 7t
wol wejA FAHCE FoF FEOR T Fa
H AABIAA A 29 39 Fo AR FHASF ol A7 4129

4285 YUEI Wt gFL 4599 4728 UE oA AF
=

=
oY
K
Lo
-
A
N
4

M4

Lo

-

jﬂ‘,

N

}

N

YA 7| = 3dFE AL Xanthorrhizol2 Xanthorrhizold] H A AlEET A T2

EAEL v H1 AT, S mutans, A. =2

3] Xanthorrhizole] 7} $2 FZoA 71F 2 Io8ES JEUAG
%!

¥ 25ppm FX9 Xanthorrhizolol Al 1% <l

viscosus, F. nucleatum ~| T F

(Figure 2, 3, 4). S. mutans$]
Ao EE o5 AHEAZAT 8 EHdES 22 sEA AY EE & A
A 71 A &3t (Figure 2). 38 A. viscosus®] 7§ Xanthorrhizol 50ppm <]

s A RE 7 AEARD ALYER 112 EFE A4S

al
stannous fluoride¥S ©5o 2 HEAAS W A At = T& AE AlH

fo
o,
o

o} (Figure 3). F. nucleatum anthorrhizol 100ppm&] FZ A He B

X
© T AEAAL ALY EH 1112 EFeAS W a3 AT (Figure 4).



o] A3 Z Xanthorrhizold Y=o 2 AlE349S W 71F & a37F e

AL & 4 A3 XanthorrhizolS A. viscosustt F. nucleatum® U= S. mutans
=5
h

_>|~l_,
e
i)
it
12
>
ot
=t
t:op
:;1
X
ol}l
)
2
£
v
NS
N

AR ERo Y B A543 Xanthorrhizol ¥} U AdgES 4Us AF E
AU AdyE @5 AgRTOE d7EHo] o ZolH AW Xanthorrhizol ¥HE
MRS HETGE Y sxoA FdHol dASFA HolHo. Curcuma

xanthorrhizaZ & ¥ 2] ¥ Xanthorrhizol®] 77 v A& 3 FaAlo =
Sk Al (1998)9] Aol 9J3lW Xanthorrhizol® & & 42 Xanthorrhizol®] 4
2F71(-OH)E acetylst A S w Fd&do] $H3] AgAe o2 Hol &

A7 FadAgdel vl Fagh 9%8& s Jdvta 193 Xanthorrhizol 2]
hydrocarbon chain®] Zoly o|FAge &A7F a4 UHe #Ao ¢

= Ao E Bustgc. 2F AT S mutans®] B AEe Aelx FubA
712k #HoAste o] 7FA gaeds G ARl permeases 7FA W o] Thul Ao
| AxEute] Aed Ty o]FojX=dH Xanthorrhizol®] A XEH o] =£3}

of Ayl APAEE Far7la AEe] A £344 77 58 A



(1997)%  (+)-Cathechins ©] &3t S mutans®] A XL FAAH S A7 23

(+)-Cathechin®] 4717} Mo EA4Tw Ao olnj= AR} HA 442
FE FoEH FAY FAHS AIeE A2 BRau FHY. AT
Xanthorrhizold] E4 L& AU EL H7ISHA 5 Xanthorrhizold] A7)

g
Aol AEMIY AZnn AFHA R

3t o 2 A Xanthorrhizol®] &7 & A 7|50 W3

o]4+¢] A3 Z Xanthorrhizold E4Y AL EF Hojx o]&

vitro 43S AP AAT AAZ 74 HelAM e o8 dE50] biofilm & H
2 EZA37] gEA doz AF biofilmS FAI}Y FHAET EA Hu
A= biofilmS Wz Aol aPslojof & Folrk. o yolrt AA A
E e rE 74 WolA vddd vAAEdd e Fay Frkrh Al E o] Ao

L
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V.28

2 dAFdAe AW biofilmES FAst= R 7HA mAEd I FFE

%9l Xanthorrhizol®} 4 &=

X

< H713t7] 98] Curcuma xanthorrhiza F&
AL ES 113 12 &R e 4 Fad =29 MICS SaA s &
obE A v 22 A2HE 2

1. Xanthorrhizol, stannous fluoride, sodium fuoride® MICE= ZZ+ S,
mutans®| W3 5ppm, 2500ppm, 5000ppm, A. viscosus®l W3] 5ppm, 1000ppm,
1000ppm, F. nucleatum®] W3l S5ppm, 1000ppm, 5000ppmo. 2 YE}HEO ™ =}
Y EL AP o] 8" FRAAE MIC7 #2HA &t

2. Xanthorrhizol® stannous fluoride, sodium fluoride, =& AL g E 9]
112 A9 AF, MICE 22t S mutans®]l W3] 1000ppm, 5000ppm,
10ppm, A. wviscosus®l ™3] 500ppm, 250ppm, 5ppm, F. nucleatumel] U3l
2500ppm, 1000ppm, 50ppm S &2 LHE}FT},

3. Xanthorrhizol®} stannous fluoride, sodium fluoride, = A} E o]
122 A9+ AF, MICe: 22t S mutans®]l W3] 1000ppm, 5000ppm,
100ppm, A. viscosus®l W3l 500ppm, 500ppm, 50ppm, F. nucleatumedl] U3}
5000ppm, 2500ppm, 100ppm<. 2 LFEFGETH

4. @d FaEAY H84S YolE AT, Xanthorrhizol, stannous
fluoride®] A% 1% <t TS AEAZ & Av TE= S mutansd]l U 3|
25ppm, 2500ppm, A. wviscosusl ™3] 50ppm, 2500ppm, F. nucleatumdl] U3}
100ppm, 5000ppm .2 YEFN S sodium fuoride, AL ELS 23 o] &4
TEAAE 17 ¢t #& AFEAI71A I

5. & FuEAY £834S Yol Ax, Xanthorrhizol?} stannous
fluoride == AL =] 112 AdNe 45, 12 <ol &5 ARAE 5 3

v &% 27 S mutans?| W3] 2500ppm, 100ppm, A. viscosus®] U3l

~

2500ppm, 100ppm, F. nucleatum®]| T3] 2500ppm, 250ppmo. 2 UE}L O
Xanthorrhizol#} sodium fluoride’} 1:12 A Y= Ao+ 2500ppme T
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ol X A. viscosus 55 AY EF AEAIHAT S mutansy}t F. nucleatum
Foll daiMe= 18 <ol 78 AEAI71A £ 3. Xanthorrhizol®} stannous
fluoride, sodium fluoride, == AL E°] 122 HAJ= A5, 1E¥ <o #
S AEAZ F e FEE 47 S mutansdl WiE] 5000ppm, 5000ppm,
500ppm, A. viscosus®ll &l 2500ppm, 1000ppm, 250ppm, F. nucleatumd] d) 3l
5000ppm, 5000ppm, 500ppmo. 2 E}%;

Xanthorrhizol& 410& Eay AdYgEs @

AHEE W ®Bo o] F7hekdh. stAIRE Xanthorrhizol& 1 ALA

24 Fggdo]l i HoRAT EA Ee AddYEHR HAS O AF
Xanthorrhizol #A| 9] 392 "ojHth webr e BeAd BELE viA
3 & gle A% XanthorrhizolS H713tH B4 9 Xof 33 &axel 3

FEY BAAAE R B 5 AL Aelwh
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A& ol &3 a3 48 A

AWM ASZ, A9, Matsukubo T: HAlE}
of TR ¥l FARAETS A 29 (1): 43-57, 2005.
i

[e]
AW, AR, FHE

M
=2
£
oY
Ho

>

N, A, A3, AU, AAd, 45
Curcuma xanthorrhiza & % ¢ X9 73 A9A a349 74 73
ol ek e d g a3 AR A 29 (2): 221-237, 2005.

A9, doy: FAUAES 2003, pp. 293-294, ALFAL, AL

vy &, A8A, o, WAz, A& (+)-Cathechin®] Streptococcus mutans
JC-29] glucosyltransferase®] &4 P A Xt EFRAo) v x= JF. did+74
B8k A] 21 (2): 245-253, 1997.

) 5}

(1): 51-59, 2001.

AAA: Curcuma xanthorrhizaZ ¥ £ ¥ xanthorrhizol®] 7 w|AEof ofst
g 4. AAE Y =8, dAE . tigke, A&, 1998.

a8, =AS, AFA, F71¢: S, mutans, Lactobacilli ¥ Actinomyces®] tf g
% propolis =29 FAT & AR A8I A 20: 65-74, 1996.

$259: xol2 A= LA 7o ALdYEY RE A 1998, =AEH A

71, FEL, A #F AdATd WS S5 W (Akebia quinata) FF
o] Al ¥ saliva - coated hydroxyapatite beadsoll o3t F-2 A &7}

=
3732 A 8E3] %] 21 (4): 675-684, 1997.

A, =A%, Z7]S: =% flavonoidsd 2 Ao e FAFaT. Y3
R A8 A 20: 189-202, 1996
AAZ, aFst, T34, Agd, AFH, 499 AeFTAFEEY AFEE ¥
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Abstract

Effect of Xanthorrhizol containing fluoride or Xylitol on

biofilm forming microorganisms

Hae Sun Kim

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Baek Il Kim, DDS. MDS, Ph.D)

The Purpose of this study was to evaluate the effect of
Xanthorrhizol containing fluoride or Xylitol on bacteria related to
biofilm formation. Minimum inhibitory concentrations (MIC) and the
fast effectiveness antibacterial agents were examined for the
evaluation. The results were as follows;.

1. MICs of Xanthorrhizol, stannous fluoride, and sodium fluoride
were b5ppm, 2500ppm, 5000ppm on S. mutans, were 5ppm, 1000ppm,
1000ppm on A. viscosus, and were 5ppm, 1000ppm, 5000ppm on F.
nucleatum respectively. However, the MIC of Xylitol is still under
observation.

2. MICs of Xanthorrhizol mixed with stannous fluoride, sodium
fluoride or Xylitol in the ratio of 1:1 were 1000ppm, 5000ppm, 10ppm
on S. mutans, were 500ppm, 250ppm, bSppm on A. viscosus, were
2500ppm, 1000ppm, 50ppm on /. nucleatum respectively.

3. MICs of Xanthorrhizol mixed with stannous fluoride, sodium
fluoride or Xylitol in the ratio of 1:2 were 1000ppm, 5000ppm,

100ppm on S. mutans, were 500ppm, 500ppm, 50ppm on A. viscosus,
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were 5000ppm, 2500ppm, 100ppm on F. nucleatum respectively.

4. As a result of the fast effectiveness of only single antibacterial
agents, Xanthorrhizol or stannous fluoride was able to completely
inhibit growth of bacteria when they were exposed to these
antibacterial agents for 1 minute in concentrations of 25ppm, 2500ppm
on S. mutans, 50ppm, 2500ppm on A. viscosus, 100ppm, 5000ppm on
F. nucleatum respectively. However, Xylitol couldn't inhibit growth of
bacteria when they were exposed to these antibacterial agents for 1
minute.

5. According to the fast effectiveness of mixed antibacterial
agents, Xanthorrhizol mixed with stannous fluoride or Xylitol in the
ratio of 1:1 was able to completely inhibit growth of bacteria when
they were exposed to these antibacterial agents for 1 minute in
concentrations of 2500ppm, 100ppm on S. mutans, 2500ppm, 100ppm
on A. viscosus, 2500ppm, 250ppm on F. nucleatum respectively.
However, Xanthorrhizol mixed with sodium fluoride in the ratio of 1:1
inhibited only growth of A. viscosus at 2500ppm but couldn't inhibit
growth of S. mutans and F. nucleatum when they were exposed to
these antibacterial agents for 1 minute. Xanthorrhizol mixed with
stannous fluoride, sodium fluoride or Xylitol in the ratio of 1:2 was
able to completely inhibit growth of bacteria when they were exposed
to these antibacterial agents for 1 minute In concentrations of
5000ppm, 5000ppm, 500ppm on S. mutans, 2500ppm, 1000ppm,
250ppm on A. viscosus, 5000ppm, 5000ppm, 500ppm on F. nucleatum
respectively.

As the result of this study, Xanthorrhizol containing fluoride or
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Xylitol had more antibacterial effect than only fluoride or Xylitol.
Therefore, it 1s expected that dentifrice containing Xanthorrhizol and
fluoride will have more effect on tooth remineralization with

antibacterial effect.

Key Word: antibacterial agent, biofilm, fast effectiveness, fluoride,

minimun inhibitory concentration, Xanthorrhizol, Xylitol
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