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In the present study, Inhibitory effects of the ethanol extract of Saussurea lappa (S. lappa) on the growth, acid
production, adhesion and water-insoluble glucan synthesis of Streptococcus mutans (S. mutans) were examined. The
growth and acid production of S. mutans were inhibited by the presence of ethanol extract of S. /appa (0.5 - 4 mg/ml)
significantly. The ethanol extract of S. /appa (0.25 - 4 mg/ml) also significantly lowered the adherence of S. mutans
in a dose dependent manner. In water-insoluble glucan synthesis assay, 2 - 4 mg/ml of the ethanol extract of S. /appa
significantly inhibited the formation of water-insoluble glucan. These results suggest that S. /appa may inhibit the
caries-inducing properties of S. mutans. Further studies are necessary to clarify the active constituents of S. lappa
responsible for such biomolecular activities.
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O1XHAT thElglok=toll Al Tf6t & 1@kl
7525_6}01 MEBE B3 600 gS OEIS 3 LE
B ZEEE 1076 g (179%)2

Streptococcus mutans ATCC 25175
%2 Brain heart infusion (BHI, Difco, USA) Al X0l 1-2A} A
THaF & 2 wiA| ol Slod 37 T E2r1oA] 2441F bl
eralol 21881
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2. A7
1) S. mutans9] HAM AREY AAx A
%91 glucose7} £0f QiE BHI WAWXof Z&t ofElEe &

A7kt & #&€ 1x10° CFU/mio) HA &40t 37C
°¥97|0ﬂ/\1 24A17F BieFSE & BHI WAHHAIE 7|1E0F
ELISA reader (Molecular Devices Co., CF.,, US.A)E 0] &5KY
550 nmoljAl EELE FH3199.00, pH meter (ORIONSA 720,

vo L=
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9

US.A)E 0|83l pHE Za5la) 4 A4 7] ZTE B}
T} AZS 28 2322 WX 21 Algsieich
2) EFAEn
BE 2128 40 UXIERE JBTLAT X5 B
HE A2 W2 jolFol AZE The, AHT EliS gaR
2] (12,000 rpm, 4 C, 152)3l0] AHNUG Z 042, 2HGLS
SEHA717] Uslod 60 TolA] 3027 MzId %, 20 Coll 2

HSHA ALBBIA
3) SHAo| 2 deﬂ 4

Hydroyapatite beads (Bio-Rad Lab., US.A) 30 mgE &7
TE 53 MEst &2 UXRE AAG & 37 TollA HAXRAIA
AHESIGCY. AZF hydroxyapatite bead 30 mgS 1 mlo] E}H
O & 37 TojA 6027t XI5k EIE beadoll TEAIZICE 1
% S-HAE 0.1 M potasium phosphate buffer (KPB, pH 7.0)2
233 HES £ 2P0 otk 2522 270} STHE ¥
I, S. mutansE 1x10" CFU/mio] A 9 1S 37 °c91 s
2l 7oA 902 St s-HAoﬂ BARZCEL L & 01 M
KPB (pH 7.0)% 33] MH3 & £S5} &%) (50W, 305)2 0|8
8l SHAO 228 dg HolALE ololth 1 g dUg 2
435led Mitis salivarius agar plate (Difco Laboratories, U.S.A.)o]
TEEk 37 T @271004] 24817 B0 uiA|A RlEkrE A
At HEES =Y olte FEES YA 2 A8
4) Glucosyltransferase (GTFase)@] FH]

e 22 9 O 2 GTFaseE GEr) S, mutanss BHI
AWA] 2 Lojl uHOH T, 4 EE] (15,000 rpm, 4 TC, 205)8}@1
MNEBES FEt & CHA]

ol

60~70% ammonium sulfateE &

AEE] (15000 rpm, 4 T, 202)510
LR

o S “v‘
2 QRS ZZloigLt, o]

5]
L)

[

1o] 0.1 M KPB (pH 6.0)& 4A17101C} RS, 4 CollA]
UAITHEQH BAMANY) B UERT (80 T)SINTh ARSI
5) GTFasedf] QJ¢t B8y 7Y 2 dAxls BAL
0.04% sodium azideZ FH7I¢t 04 M KPB (pH 6.0)2 0.25
1 5k, 0.25 ml9) 0.4M RS, 0.25 miQ] ZF =5 =aF
TS FEEE 1L GTFaseS @0l & 1 mlo] FA 3l

37 CollA] 18AI7F vkt = S/ AMT & S80S wof
W7l A8k ZETtgR] (40W, 4X)E ol838INch 1 & 5%
phenolE 1 ml, Z5F HSOE 5 ml Eol& & 30871 412471
% ELISA reader (Molecular Devices Co., CF.,, US.A)Z 0186}
ol 490 nmojlA EEEE SESIPNE HET 2 AIEEEE €A
oS 7S ETZOZ ST

6) dd 4¢

Mayer A|QFO = alkaloidsZ, ferric chloride A]QFOF
phenolicsZ, molish AJ8 HHOE giycosidesE, Biuret A]CFQ
E peptideg, Mg-HCl Al&FOF flavonoidsE, Liebermann-
Burchard A[@FC F steroid (terpenoids)E, silver nitrate A|OFS

& organic acids& ZEFN9cH,
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A 5 33 HHE5I G2
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B3F oflEF2 RZ 29| Streptocaccus mutansol] THSE AL,

T)/UEL]x1009] 2] 0188l AXBINCE 4 Zale &4
= IWOL SPSS (ver 10.0)E AIESIM, B TEAE AA|
I CH, a=005 SEAA AEFEY tE2Te FdRE

independent sample t-test® {94 & ASIA
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Z£529] S, mutans JEAH ] n|A= EH
g F£E9 S mutansol] ek et &g BEG)
7] 2i5lo] BHI A Alol E3tke] ofitts £&52 025,05, 1, 2,
4718t &, S. mutansE FESK 37 TaH27)
& EALE EY0t duke Fig 13 Ert =
% A g2 tiERToIA] 017610007 SBEE
Ve I, 025 mg/ml =EolA] 014940010 EELE
LIERO]  tZEol ]OH T xjo|7t YRt ¥HE, 05
mg/ml FEollAlE= 0.05740.004, 1 mg/ml S5ollAl= 0.011+0.004,
2 mg/ml oA} 0.008+0.002, 4 mg/ml ol A= 0.005+0.001& LIEL
WALt &, 05 mg/ml 0]} STolA] tiETo] vigl] EAFL
Z 3%t APlE UERIRICH (p<0.05), thZEZ ] HIgi] 2+
15%, 68%, 94%, 95%, 97%2] HAAR FTHE HA

.
3
&
2.
o
Off
H1
MU
i)

(%)
120 r
100 | ™
80
60
40 r
20
0 .

Control 0.25 0.5 1 2 4
Saussurea lappa (mg/mi)

Fig. 1. The optical density of Streptococcus mutans by various
concentrations of ethanol extract of Saussurea lappa. The optical
density of AB50 were read by a spectrophotometer. *p<0.05 was statistically

significant as determined by independent sample t-test for the mean values
different from the control group.

2. Bt olEtE ZEEQ] S. mutans 4 AN Axo] v|x|= 23
¢t oetE 2EE U] WE S mutanso] 8 7714}
A odx anE ool y] Yal 025 05, 1, 2, 4 mg/ml HE2
A Fol S mutansE BESH 244171 uRt Fofl pH meter® pH
Z ¢t Ak Table 13 2T} B3t olEHg FEES WA &
AR TZA pHE 53610108 LIERARACE =& Oﬂ Be &
2 025 mg/ml FEojA] 530+0.06% tHRFA) Bla] FHQl
Aotzy gigdck I8u), 05 mg/ml shEolAle 639+012, 1
mg/ml ETOAIE 6.84+0.11, 2 mg/ml SEOIAE 7.04:0.11, 4
mg/ml SLolAM = 70120105, 05 mg/ml 014 sFolA] thx
ol Higld BAFCE Roch XolE VERAAEL (p<0.05).

e rlo

3. Zgf ok 5? —OJ S-HA BE2AF oAlof vkl g
20| S-HAO S. mutans A X G047}

AWBY, B3 B BIS8Y 2R B ol miRE 3%

A=A gok2 A} (Fig. 2) WEZES 138021391 (x10%
CFU/mio| oM, B35F olEt2 2E2 025 mg/ml SEolAE
475+76.6 (x10") CFU/ml, 05 mg/ml ZTolAl= 323+54.1
(x10") CFU/ml, 1 mg/ml BEolAlE 233:94.2 (x10%) CFU/ml,

2 mg/ml EEolAlE 832186 (x104CFU/ml, 4 mg/ml & Toll

X 464256 (x10% CFU/mIZ 0.25 mg/ml 0}4 ETolA A
o] Blsle] BatsHs # 47} S8 HolRom (p<0.05),
Tz 2ol BIaN ZHZt 66%, 77%, 83%, 94%, 97%9] HAHES
Boick

Table 1. The pH of Streptococcus mutans by the various
concentrations of ethano! extract of Saussurea /appa

Conc.(mg/mi)
Control 536£0.10"
025 530+006
05 6.39+0.12*
1 6.84+0.11*
2 7.04£0.11*
4 7.01£0.10*

1) Value represent the MeantSE obtained from r|phcae expenmen €005 was
alistically significant as determined by independent sample t-test for the mean values
d\fferen from the control group

1600 I
1400 F -L
1200 |
1000
800 *
600 F
400 r
200
0 .
Control  0.25 0.5 1 2 4

Saussurea lappa (mg/ml)
Fig. 2. The colony forming unit (CFU) of Streptococcus mutans to
the 30 mg saliva-coated hydroxyapatite beads by various
concentrations of ethanol extract of Saussurea lappa. *p005 was

statistically significant as determined by independent sample t-test for the mean
values different from the control group.
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9] GTFaseol] 95} H|4+8d SF7F gy

2ol H18 0.25, 05 1,2 4 mg/ml 21719 o)A 97:14 %,
94429 %, 95+2.7 %, 86+0.7 %, 3323 %9 AHEES Rol, 2
mg/ml S oldollA] tR N 7T AlolE HRT} (p<0.05).
5. B3t oletE FEEQ g4 4E

B olttg ZEE o 42| 5o UEA Yotr7]
81 Ao AEd 23t (Table 2), alkaloids, glycosides, steroids
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Fig. 3. Rate of loss insoluble glucan of Streptococcus mutans by the
various concentrations of methanol extract of Saussurea lappa.
*n(0.05 was statistically significant as determined by independent sample t-test for
the mean values different from the control group.

Table 2. Phytochemical analysis of Saussurea lappa

Plant constituent Ethanol exiract
Alkaloids + 44
Phenolics ++
Glycosides I
Peptides +
Flavonoids T

Steroids, terpenoids +++
Organic acids +

+++ sfrong, ++ medium, + poor presence

al =

ASZ7HA S Aol mEH EE AAEE0] xotei]E o
Aske g3t Aedl, I AEVIAE HME HE ALE By
Ack golu B 2EEE S nutansd] Y= 4 g e AA
gh= AQEPY, o2yE zaE, FdN F8F W Folit B¢
RARAEES S. mutans HEE AFSHH, saliva-coated hydroxyapatite
beado]l THEH RAFS ZAaAl7)E ACR BRI, w3, 3
o] 2 Xt 4?—%%19), Camomile, Sage oil, Rhatany, 2 Myrrth=
S. mutansol] THSH BFEHBO] Y= AT BUHIL A8 A}
(Camellia sinensis)®] QoA FZ} polyphenol2 S. mutansol]
Ast H484 2RI B AHsLY, LEANIY REES
=8 22719 1= S nmutansS) cell-free GTFase}t H| 58
A 22712 36K S. sobrinusQ] GTFase-19] B4 S ARIGHL
) propolis8N 2 S. mutans} oA BEIS THE Aol thol
SFaHE U™ xoleAle ARSIt @75l it

old] 2 droMe AEROE A3 il 2012 HFo]
ojmst A 71Fa el Aokl 35 UEhEA] Lokt
C} Bee B2 8 R&F & 025,05, 1, 2, 4 mg/ml S5
Aol thgh S. mutansol] thh HAAH FUE HET AR S
mutans@] HEE0] AT B3 oEE FEE 025,05, 1, 2,
4 mg/ml LA ZH2} 15%, 68%, 94%, 95%, 97%2) papeabs|
SNE VERNRICE S Bt olBtg REEE YA 2 UlR
oA pHE 53610108 VERNSIOLL, dlEE £5E 0.25, 05,

o
o)
o

B
0k
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0o
0

1, 2, 4 mg/ml ET0lA, 742 530:0.06, 6.39+0.12, 6.84:0.11,
7.04+0.11, 7010102 UIERHO] 0.5 mg/ml o]&olAlE A1
A pH 558 FolAl S. mutansoll &gt 7714 W4 E A5l
g HAFAUCL

7t 559 =23 olghg FEE0] AoBEHY Md Rie
ARSF=A] ol 7] 8 S-HAol tigt RARIA gas
3 AT thR oA E 1380+139.1 (x10") CFU/mlo] R2AFSH Wb
™, 0.25, 05, 1, 2, 4 mg/ml ZH2}9] =T oAl 475476.6 (x10°%
CFU/ml, 3232541 (x10") CFU/ml, 233+94.2 (x10%) CFU/ml,
83+18.6 (x10%) CFU/ml, 46125.6 (x10%) CFU/ml B2+ Hdo,
TR O] Hlsh 22t 66%, 77%, 83%, 9%, 7% REAAKMES
2ol 0.25 mg/ml O] 02 HIK TolAl F AolE 2 5
UAATE

GTFasoll Qi HI¢8d 2% €d8
ok A = oBhg £EE8 025,051, 2, 4 mg/ml S
Z HIS 22 Aol "ish 242} 97414 %, 94£2.9 %, 95+2.7
%, 86+0.7 %, 3323 %2] 4dEE HA, 2 mg/ml oldoll A th
2o B §93HA FUCt (p<0.05).

Eatolj&= costunolide®} dehydrocostus lactone¢] FHEQ

3R 1
mo o

ook

4 Bgol AMsHR

o

T sesquiterpene % sesquiterpene lactoneZ] ZI3HEC] BILE o]
QOm, a-costene, B-costene, costus lactone, 12-myethoxy-
dihydrocostus lactone, costus acid, costol, saussurine =828y
AETAC) 2 dTolA BEHUE 23 B8 ollite FE=0IA
alkaloids,

oo

flavonoids, peptides, organic acids’} €HpEl0] USE EQlet

glycosides,  steroids  (terpenoids),  phenolics,

= ARt £38), alkaloids, glycosides, steroids (terpenoids)e=

1% 82S LERHo] olE 4250| lokpal oAl 71 &
4 BUS Ushis 2O 4agoizich
oliel ANE Euldl BY, 2@ o

0

gHs FEE2 sk

QEMCE S mutans®] J& AA, 77144e] W A, S-HAo}

gk BAAo] g3 A2H, 2mg/ml o]golAlE HIFEY

257 84k dHsid, 86l A dgE FEE2 025
=3 el

a4 £

Aoyl g E Medsh] A

ZEBA] S, mutans®) I 4 ABH AH F3, S-HA
SF RA 9} HeEY 227 g8H o
W E2 20E IAnth

=

S. mutans®) HAAK 0] B Etg ZEES 0.25, 05,
1, 2, 4 mg/ml STolA thRTol Blgked 2z} 15%, 68%, 94%,
95%, 97% & 0.5 mg/ml 01419 BT oA thEFH FH Ajo]
E Yo S mutans GACH EHE LERAJATHPp<0.05). S
mutans®] 4t AWAEFS AR FoA] pHE 536201001901, =&t

- 1198 -



23k o|&tg REEY| Streptococcus mutansoll hEE A A,

ZEE 025 05 1, 2, 4 mg/ml HE7ipolal, 2zt
5.30+0.06, 6.39+0.12, 6.84+0.11, 7.04+0.11, 7.01£0.10% 0.5 mg/ml
olatol ETolA 241 Q7 pH 55K} ol 4+ A4 ox] AB1E
BIC} (p<0.05). SHAO) S. mutans FAE0] Z3k0) OBt g £E
2025, 05,1, 2, 4 mg/ml EEollA] thETol Blah 242t 66%,
77%, 83%, 94%, 97%2] FAANES HH 0.25 mg/ml 0|49 =
TollA RT3 F8 AJ01& HHT} (p<0.05). GTFaseol] Q)$}
e84 22 % 48 g 8 23 R vld) 58 ol
Bg FZE 025 05 1, 2, 4 mg/ml oA 242} 9714 %,
94129 %, 95427 %, 86+0.7 %, 33+23 %O MAEES 2o, 2
mg/ml oldollAl tHET Brt |6HA Zasiltt (p<0.05).

olde Aug EUE sl B o, & oEE FEE2S.
mutans®] 47 97, {71419 A A, S-HAS| tigh B
A, B8 =27 g dAoll a7t o, srjores 3
g 7IiE 4= UE ALE Helnk

HAER)Y AU FHSETE
A7+ (R08-2004-000-10287-0).
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