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(Zingiberaceae) A &2 dFo A UutFHoZ
Temu lawak T+ Javanese turmeric® 2 ¢ 7l ¢l
Tl Aete] HE & AEIT?, Curcuma
xanthorrhiza®] ¢kg|@8X o2 s g EaHA»Y,
Triglyceride Z+A& 3 It B3 & FH(hepatopro-
tective effect)”, A& A (nephrotoxicity) Z+A8 37,
gFo a2 g4 o] (anti-metastasis) A& -0 H
SRS

Curcuma xanthorrhiza®] gl X2 31§55 o]
# E g € (xanthorrhizol, 1,3,5,10-
bisabolatetraen-3-0l)& sesquiterpencid A2} 3}
FEZH, 19709 SU 2| Rimpler Foll oA A&
FHHJN?, o] A 28 FEHEL FAF
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2189 AEA} SFEEA T F-HY Bk ofz}
dol} pH Bistol = - b5 3 3ol

Curcuma xanthorrhiza®] T35 g+ e+ 43k
852 8 577 A3 A gAY A=,
7 oA ZEE0] 3t Yehle 74
B AEYS THESAT 3 T2 AokpAs
d FFQ S mutansel h L FAAFTE
(Minimum Inhibitory Concentration: MIC)E A&
2]&3 chlorhexidineZbol] W)t A3} 294 1 ug/mi
E e 23 X248 9 AR Zo] &
& 3= Porphyromonas gingivalisol] tajA& 2zt
Z} 329} 8 ug/ml o)L, Actinomyces viscosusol|A]
= 7} 163} 4 ug/m 2A chlothexidine®} v)<&3k
g adE velids 2ustgup?, ZEE
f52 E3 AAE2 Polyphenol, Caracrol,
Isoeugenol, Eucalyptol, Thymol -3} 1) w3] & oj
& 9353 5% Aol 53], FEYEL 5
ppm] FXA 18 Qtofl AJol-AF fit HFE
SAT) AbEA 7| w21 A Es 84S U
YA, o)2igh <8 A(fast effectiveness) 2] it
B4 77 ol 3 4-¢ a7eke 4F A
e TR AFN AEsh=d v HE3 54
olg}i A, Edt AEEL AFAS ddt
& Porphyromonas gingivalis®l] S|4 % 32 ppm
A BES A3 A A YeRiAH,
v ZEHES 74 W o B4 Al el i
axe 53] s g e A go} Xol¢-
AT D AT Aol AT dAF o w2
F8E zte B o= BT,

] A e olu B H Curcuma
xanthorrhiza®| -7 o] Xk 5 774 4
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AlukA dlgkelql A gt 20.0% 20.0%

TR EhEF 0.22% 0.22%
Curcuma xanthorrhiza &%+ 0.40% -
ey EIR= | 0.05% 0.05%
A2 EFH 1.00% 1.00%
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A5HA|, AR, BA TS A A

* Curcuma xanthorrhiza 322 A E 82 $tgFo] 2508 =25

2.1. Curcuma xanthorrhiza &2 3 A8 E X2t
9 Ao TA B Tumeric, Javanese
(Curcumae xanthorrhizae rhizoma™)$] Curcuma
xanthorrhiza®] ¥ 2l& IYirog 5% 5 &
AAstS FEES AxsR o FELE ol
25%%1 & AHE3HATE 2 dATolA AMRE A™
x| ok x| kel A2 & 13 2

22, 7ol AT Cht et

221, Aop-2lF dlAFel s £384 3+
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DMSO(Dimethyl Sulphoxide, Sigma, USA)ol| &
¥ % Curcuma xanthorrhiza 3252 BHI(Brain
Heart Infusion Broth, Difco, USA) A Bl ] o] &=
AEZE X7} 5, 10, 20, 40, 80, 150, 200, 300,
400 wg/ml B2 2 2]5}dTt, triclosan(USP, Ciba,
AAl Y T2 A3t of7)e

A wjekdt 4712 £7F 9 mutans streptococci
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(Streptococcus mutans ATCC 25175, Streptococcus
mutans ATCC 33535, Streptococcus sobrinus ATCC
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0.4% A& A] Aok U] w5 2

25 o] 0.1% HE.
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Yeast extract(0.5%), Hemin(5.0 ug /ml ),
Menadione(0.2 ug/mil) @ Cysteine hydrochloride
(0,05%)2 H3F Trypticase Soy Broth(BD Co,,
USA)dl| Curcuma xanthorrhiza 2% 2 triclosan
< 47 e FE7F HES DMSO §9g Fofst
of Azg H, T Al A wig @ 374 FFe
1t (Porphyromonas gingivalis ATCC 33277,
Prevotella intermedia ATCC 25611, Fusobacterium
nucleatum ATCC 25586)& 10° CFU/ml7} H 22 %
231 5 H, 15%, CO, 5%, N, 80%% ZHH 37C 3
7144 Wl 7](Bactron, Sheldon Manufacturing,
USA)ell A 33t wi el Sict. 98 HolA] ¢+
FEE a4 AR A FEMIOR 2R3
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2.2.3. €t WY} mutans streptococci @ 2714 F
Al ot AeE Fi e v

A AHE AL o] &3 mutans
streptococci®}t 2714 A4 AT F ol dafA
Curcuma xanthorrhiza 2289 At 7S
triclosan¥} H| w3}t 941 7% Ao 2T H
detro R A4 eas AHe A ddsA &
ge 1w BF3 Y. 974 Curcuma
xanthorrhiza 5% ¢4 ZEZEY] HF 5
7} 742} 10, 20, 40, 80, 150, 200, 300, 400, 600,
800, 1000 ug/mi o] H=2 A28t 4th. Mutans
streptococciol gt FEE B7str] A A
HA 2 Dentocult-SM Kit(OrionA}, Finland)E ©|
£3ho] gt ajFriolA wiFerelaL, F A EE
el M E-o] AL Sucrose 15%, Bacitracin 3,25
mg/ | , Tellurite 100 mg/ ! & ¥H3F Mitis
Salivarius agar(Difco, USA)E o]-&3}a] 5% CO, Hl
F71oA 37t st ek, & HA 57144 Al
of gt FEHEE Hrar] A Bl HES
BHI agarol] 2935te] vt sict. ZHE &9 A4
ol g Eg Frtety] YA T ozH
triclosang FUgt F= 8 A gste] Hef A3
o}, wjok Avk= 58 HE 5 Colony7} A2HA] &
Z 5B HE AME HAawE'E ARgsh valskel
o}, 531zt nkE Aol AMS-E B F 2= MR F

%97 S S

224, ZERE T X%k Y H7t

AEZo| B¢ A8 x|ok} ) 2 x|k FF
0] 42 ALL3}e] a2 408 oA 2,560817FA]
20 A& s|Mgh 8H 1 mio o] Hel| HAA Tt
a7 GrtoA AR A T a7HA] FFe
&3ty
SEZF AE2A7) ¥ 10 4E F8)A] BHI agard] ¥
1, 48A17F EoF 5% CO,= AW greujdr oM

mutans streptococciE 10" CFU/ml H =%
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v okste] o) AekA] = 5 F FE APE Hdl g
el & 2Rkt olf HF AEYE Fee
32080, 6408, 1,2808], 2 5608 34l F9- 4z}
3.12 ppm, 1.56 ppm, 0,78 ppm, 0,39 ppmo|Act.

23 K& o gt
(Long-lasting Antimicrobial Substantivity)

23.1. 4 4%

ZEHEY =7t 1%} 0.5%7F H=F
Curcuma xanthorrhiza F&%& ZA83, B4
NaFE AH&-5te] B40]2 F57) 1100 ppmeo] HE
£ 3l9gon chlorhexidine(Sigma, USA)2 1.0%7}
Hes sgdor zA 2 g9 100 4B

$3) ®of 24%—'6}04 108 2 A 9 7 Ao}
ABHA| Vortex 2 A 43} o 93]
‘“‘?*;011 _r.i% %ﬁ%é_%ﬂ AAYZ 7158 58

DMSO|

Phenol red(0,1%)= ?:L% 3l BHI agar(0,75% soft
agar)dl| S, sobrinus ATCC 273518 73t &9 (10°

CFU/ml )& 250 M :?1513]-04 vjekalEA At Wsl
2 A&l Ade 74 E29 ¥ $AE
A3

2.3.2, Hydroxyapatite Disk& o] 83 27 a7
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Zt7] Al 47 2313 fARE
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Chromatography products Inc, USA, 217 0.5 inch,
FA: 0.04~0.06 inch)A 33t & B2
E9 AME FEE E4F 1100 ppme ARSI,
ZE 2)Z, chlorthexidine, triclosans 2] &+tAl&
0,299} 192 AFE O], 2083} 413 it 3hod
Aol Al AR 44 Aseet A7) A 9
ARE U A WS BRE H B o) 24T
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Diskd 1 mi ¥ Yolx Zag §EAIZIL, ©15 10
v A5ty 829 24 FEE ICP(Inductively
Coupled plasma, JY 38 Plus, France)E #4314
|23

24, 7% A 23}

Curcuma xanthorrhiza 3&8-3 AA 2 Al
4 Aoz 73 A %50 YA Lot B
719030 JAAE o2 AFAHE At &
QAR FeAdt AREL AAAgo| gl 4
738 20~30t] U 24, X|o}-AlFolt 2|52 %
o o]&E=] ekgkow, Xdo] H|wA nEATS
ez Agstgnt. =3 B A Sojrhr] A
off AP AA ol hafA FH23] A3, 59
AME BEaA ZIYst i),

2.4.1. Gas chromatography¥§& o] &3
Curcuma xanthorrhiza F&E9 T3 oA 44
2

ANH o g %% 977 2198tz oA
%] L-Cysteine &N (6 mM) 0.2 nl & 3| X3}
3L ubA] 38 Fol| FA] 3 313HE(Volatile Sulfur
Compound, VSC)& &334t} o]} vsCol] A=
A<l Gas chromatography(GC)2} FPD(Flame
Photometric Detector) 2 &3}44(H,S)2 $E52
A3t 7 7HQle] 27Ig(=A)E AR5t
2% 0E 5YUE WO 2 Curcuma xanthorrhiza
FE2EFEYZE 0.1%)7 Propylene Glycol £
400 ME &o] =X § F U Cysteine &Y 200
HE TXG 5 38 o F3l5i s A3
GC(Agilent 3050 series) |4 £ Cosmosil 330 teflon
< AHOE Ao, & 313El 3ty A
gl o] gojd FPD(Flame Photometric Detector) &
st A3t GeUl 9] Afe]e] 7k Hed
24 m/min®] £52 FHAZHOH A &
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70CE A HE7 WY 7IA BEL 4
o} F717} 75 mi/min®} 100 ml/ming] £ 2 =3
=g dAsglon HE7)9 L5 180CE H
ABEF 3kt AR FYUE 5t FYTF 2
Bole 5 m 28 He Fste 5Pl ¢
o A 3L, 50 ml o] FAL| 2 w7 FEolA ¢
et 718 MIEES 31912, o]F 30 ni7} HIE
& FE loopd HEF 3ttt ©]F 10 mi7} £
B o] Fte] oJste] GC A WE FUH FF
EAHEE 3t
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Curcuma xanthorrhiza F%% 0. 4%(ZEZE
0.1%)8 Tt A48 X%} = Aok o] g3}
T7H W A3 Bk Sk 73 B 98
Bkl W78l 3/8 QlA|olaL o] 1/2 2x]9]
do] 1 me| HZ2 FEE A8 90 X 120 cmé]
Y& AZksto] ARSI HIZ 2 RHE Y3keHA
o] Hoju} 77 WellA] LS & sletE} wh-g-3)
A =8 37] Y3te] ALEstrt. AzE B 3
% Holle 2589 73 HriEe] 93, v
gt o) B @A 50| YAl 187 FTES 8 &
T2 Wl SlE F719HE 37)EE 8t HrlrtEo)
29 Az o A3 A 73 AE Hrlsl ot

THAAMNE 28 AR FP3Hed 73
B A7ke] X EE Pearson FRASFE 0.81L
et o] HARARZ ] w9 2 A2 =S 71H S 3
NS =

1) @71 73 H7}

E 29 71389 74 F5 B/ L o83l
24~33A), 16 9] P 69, o: 10%8)S th
2 2 WAH(cross-over)dle] A 2ok} ) % A|oke
B2 A&-S AME3te] 187 &AL 31 100

nel B2 323 ARG 7 74 B 9712 5
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A 271 A A A 270 A HA
0 A7 i, Rgko] Az, 5 WAZF doHE S S obel ),
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A 2ok 7 oA &aHE &l
A HE 1AZF 247 283 3A7E
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Gas chromatography“&‘?}% 0] 83} Curcuma
F2E9 74 A 44 ot vig
FAAYE A5 Bt FEHE 7HE8] ol HA
7} W&ol v RFFAV gt AR E o
Wilcoxon Signed Rank testZ 2AIEF{th, #54
AFE B3 AE Aok 73 oA 4 Bt glel
@7] 73 %7b Aol gk FAA 2= paired -

xanthorrhiza

39t RE 727 FAA S Windows

SAS(Statistical analysis system Institute Inc., Cary,

USA) 8.1 24| 7| A& o] &3ttt
3. AT 4%

3.1, X|O}RAIS BeldFof Chet &

Curcuma xanthorrhiza %23} EHZ 2 AN
H triclosanZtel] 5% oJujoll & EE Hole sE
A& AP HAF ) 8 30 Yel slot 71/ F
9] mutans streptococcidl] H&te] FE B E0]
triclosan®]] ¥]&] ArE o g Yo sk HE AE

vehI,

2_5}

AFES

32 %3 ¥ 75 fenFo| s drent
42 AF9e fuse 314
Porphyromonas gingivalis ATCC 33277, Prevotella
intermedia ATCC 25611, Fusobacterium nucleatum
ATCC 2558691 th3t Curcuma xanthorrhiza %%
W ZEgEe J2 4 JAl F=MI0)e 47
15, 10, 10 ug/ml o] 2.1 triclosane 10, 5, 5 ug/ml

2 e,

(@8]

3. EI4 L} mutans streptococci X S7|A & Mz
CHEH MERX Shrt 5 1}
Jo}-$-2] 12132l mutans streptococciol] thak

F2E U AEZE 5§

ro

Curcuma xanthorrhiza
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I 3 X0t RASTFO HE S8 T 3 (w/m)

Streptococcus Streptococcus Streptococcus Streptococcus
mutans mutans sobrinus mitis
ATCC 25175 ATCC 33535 ATCC 27352 ATCC 903
Curcuma xanthorrhiza &5+ 20 10 20 20
Triclosan 40 40 40 80

AR HF 7E

i 4. B} L} mutans streptococci & 714 & Mo CHE 552 AE AN S| AS Sy /ml)

- Xanthorrhizol* Triclosan
A48 45 N MSB? BHI” MSB? BHI
132} 8 80 1000 ©}/¢ 150 200
233} 10 80 1000 o] 4+ 80 300
332} 36 80 1000 o4 100 200
43|z} 37 80 1000 o)A 200 300
53]z} 10 40 1000 o]} 150 300

‘e5AENE 9 1E
a Mms salivarius Bacitracin Agar

b Brain Heart Infusion Agar
A& AME 4w lF: triclosan®} Al O, dwk o] APHElo] Ay Xk SF Fo] thr xR
3714 A% AdFole A7) triclosan BT} Bo 5% AL & 5 A%
AL F UAHE 4). 2B EE triclosan HY
A B ookt dwk AlTe] AN AFElE B 35 X&H gt 21t
d ddEL /AT Y& W9 Curcuma 351. %3 48

xanthorrhiza FZE-& X|o}9-2F frit5olvt of B AL Aol GRS ¢ F HFAEE ¥

FAGH e B Fa ok, =3k 2d 1 AEE AAYE Phenol redE AMg-3Fe] b)Y
2 Dentocult SM Kit o|-838 A2 H, el 1 2.2 RIg Ao 2H, ATEFo] HAste] FEH)
mutans streptococcid]] 3t JEa|ZEo] e o) £ %3] pH7} W7k Phenol red(pH 6.6~8.0 A}

triclosan BT} $5E Be] 73 ek, o] A Wsh} Befe) Wrrelg QAR AL A

flo

m\o

A =ddo] g, 7 FE o] B IH

34, X|2f0| 3 HIk Mt 52 HE AIH AcH 3] 3HHA AIRF Ao whe} A 3] dEEe] F AR
M4 2o o] A =ld MAbo] 7] A g2 uulz_})\ﬂ(pH
Curcuma xanthorrhiza %58 353 A8 X 7.4~7.60& FABHA ok, 19 204 BEXo] 94
k2 1:640 M F ol SEF HE A A 7 T g T A 2T, B4 AT, chlor-

9] mutans streptococci(Streptococcus mutans hexidine 1%Z 2] 2|3} 93] RF oA gkl o Z 9]
ATCC 25175, Streptococcus mutans ATCC 33535, *“’z} W37} vebd b Curcuma xanthorrhiza 2
Streptococcus sobrinus ATCC 27352, Streptococcus & ATodAe 2l UL fA8ke 7o
mitis ATCC 903)7} B5 APEE ) 01} t % 2] ofo] «lﬂ Aol JAlEE & AT

Me 2 B 28 55l 1:320 FAsrdr] AT
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100
ugl ¢

. Efel L mutans streptococciol| CHEt
Skt g 2HDentocult SM kit)
Before \ncubatlon

Control | " Fiuoride 1 iﬂOppm

. CX05%

12l 2. X| EHo|| x|oje
3.5.2. Hydroxyapatite diskZ o]-&3 &F &3}
ﬁéﬂ

A= *}"g"“ﬂ /]?FHH 9}73?5] ‘?:“ o2 ek u
H, BawoXE AZo] &
W3 ol
E2lZ 1%} 0.2% AMEltrs 1R w3t S
FA13}e] Thol| 23 A o] AAAEE & AU
o, w3 8 A FEE 248 A chlor-
hexidine, triclosan 2 ZPEH—Q— 7'4 11]:er4 8Byt
fe7t A =

s
o

2 chlorhexidine, triclosan

Al 2utH0| W2t T Al

Curcuma xanthorrhiza £2E2(Cx)2} Triclosan(Tc)ZHo] S

After Shr Incubat\on

s = -
% Fluonde 1 BOppm

AHAEAOf] L2 Phenol red2| A4t Big)
(CHX: Chlorhexidine, CX: Curcuma xanthorrhiza)

36. 7&[2H 21}
3.0.1. Gas chromatography& ©|-8-8t Curcuma
xanthorrhiza %% 2] 73 %A 9337}
¥ 5= GCE %‘r%s}oq ekl 5@}»2\

7‘5_3"}%‘ E‘ﬂ—rﬂ 9)\‘3}. EHZF_EL—O— 2@01 CysteineRt

AeletlaL, % 2

xanthorrhiza %25 ] & CysteineS

< o I FEraE el

xanthorrhiza %% X8 § 77 W $glrde]

Zol @A) gaslon], TAS oF AL 2
o

2A7)E B3} gl Al g YETHp € 0.01).

2] 3l

3.0.2. Al st 3 A A A
(1) 7] 73 #H7}
Yo 16HL g o g A¥Ty gzt o
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30
|
25 B Control
BF 011%
|
E 20T B xan 02%
2 B Xan 10%
w15t
ﬂg CHX 0.2%
8 10 | @ cHx 1.0%
[0 TCS 0.2%
5 =
= 0 Tcs 1.0%

121 3, 213 hydroxyapatite diskE 0|23 2= &2 H|(Xan: ZE2|E

I 5, Gas chromatographyZ 0|28t Curcuma xanthorrhiza

-
: HEE |

, CHX: Chlorhexidine, TCS: Triclosan)

FE=C| TR oM damot

T& HHAF(E) H,S Area

Difference Teg P3k*

o) =1 21
AgF 21

320,492 * 341,694
80,876 + 112,726

239,615 £ 312,480 74.8% p<0,01

*: Wilcoxon signed rank test

Pa|ofo] 2,84, x| <ko
3.349] +H A& LPE}%{&D% 3AIRE Folle A
2)oko] 3,73, th =2 2F0] 4342 YeRdTH &4 2
Foll= Aol thzato H|FA
FAHLE fo% o FH7 AP
€0.05).

AIRE 8L 3AIRE 0]

) 7173 57t

deo] 71HS o 37 43
FeellA Aok sejento 2 sl 23] ¢
% THHUSE 533 AT} Base line |9} X
£ AR 1931 A8 iz 7hel
HIH = QoA FeJg Zhol7t et R ekgh
THE 7). v AJoF Soje] ¢ 243 39 F
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Objectives: The aim of this study was to determine potential for developing oral hygiene products
containing Curcuma xanthorrhiza extract (Cx) of which antibacterial activity against cariogenic
mutant streptococci and G(-) anaerobic bacteria with odorigenic and periopathogenic capacity has
been published.

Methods: With growing concerns about synthetic antibacterials, a concept of a selective antibacterial
activity of Cx against mutants streptococci while showing a minimal damage on normal flora was
developed. The minimal bactericidal concentrations exerted by Cx and triclosan to mutants
streptococci and aerobic normal flora were determined from the concentrations in which no bacteria
survived on either MS agar or BHI agar, respectively. The substantive antibacterial activity on the
tooth surface was compared by adopting a protocol that cleansed bovine teeth/hydroxyapatite
pretreated with Cx, chlorhexidine, ticlosan and fluoride were layered with soft agar containing S.
sobrinus, sucrose, and phenol red as a pH indicator and incubated for their residual activity. The
effectiveness of a dentifrice containing Cx for controlling breath odor was evaluated by a panel of two
Jjudges using a nine-point hedonic scale. Two separated sets of clinical designs, a double blind, cross-
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over of 16 subjects for short term effect and a double blind 3 day nonbrushing model using 71 subjects
for long-term effect were performed to evaluate clinical effects on bad breath.

Results: The Cx exhibited a highly selective activity against mutants streptococci with almost no
effect on aerobic normal flora upto 1,000 ppm, while triclosan did show a strong effect on bacteria
without discrimination. The greater substantive Cx proved by both bovine teeth and HA disk was
considered as a promise for dentifrice and mouthwash application. The results of two clinical study
support the conclusion that dentifrice with Cx provides effective control of bad breath compared to
placebo dentifrice.

Conclusions: Altogether, Cx with a highly selective antibacterial activity appears to be an attractive
candidate as a replacement for chemicals and oral hygiene products with Cx will be a new paradigm
delivering natural benefit for consumers.



