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Abstract : Natural extracts were isolated from 20 kinds of medicinal plants that have been
traditionally widely used in Korea to develop treatments for dental caries. Medicinal plants showing
antibacterial activity against a cariogenic bacterium, Streprococcus sobrinus KCOM 1157 were
investigated. The natural extracts of Glycyrrhiza uralensis, Sophora flavescens, Coptis Chinensis,
Mentha arvensis, Pinus densiflora, Spirodela polyrhiza showed antimicrobial activities against S.
sobrinus KCOM 1157. The extracts of Pinus densiflora, Sophora tavescens, Coptis Chinensis among
these medical herbs showed significant antimicrobial activity. These results suggested that the natural
products of Pinus densiflora, Sophora flavescens, Coptis Chinensis could be the potential source of
anticariogenic agent against dental pathogens including S. sobrinus.
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2141710 Sl ATA Abdste] wE g
o Wzt 7 B HAgn HHoz vk
AA AZRE ARREA Fo] s HiEy
Utk T el ohget mAEEo] §Alsty
AoH, o5 oA ZoeAlE H AT Z
2 ofg] FgEge] WA A gtk 2|okeAlF
< A=l ot AEAd detoln, A|Hi(dental
plaque)ti A<, 3245, 849 Joz-go] 9sf
A AAe] el S dorls ol g
S 24, =919l 80-90 %7t LAl g ¥ o]}
A He dsH ovll]l. +F Ald F E9
Streptococcus mutans@t  Streptococcus sobrinus
7F Izte] 7 wlellA 7HE gol TR 94
o £t F8 dlFo= Yz ot
(2. S mutans 2 S sobrinuse  gluco-
syltransferase @ fructosyltransferase?t #2 o
Aol aaE Aitste] dREFH =84 glucan
= WEAAA Hotmwe| FAAXICE FzE
glucan FAwt 5 @714 Alato] Zotol A
Ha5te s sto] FAAAA {714 Aitsta
o] f74tell oA Fr1EL] F37E o
2olAF-E doAAN A= zotg AATHA T
ot SFATH3L. S sobrinuse At AASEo]
oubA] Y4tdo]l 45kl glucand]] 9]&Este] A
Hol| B&St, S mutans®t &7 AT A¢
A Ao SR By QIoH4] 2
AdRlE0] AZ JeE7t HAF oheFstEol ot
el Avls AL 7KL QAL stress &
Holor W75 ofs} o 27+ W mA
ol Z7F FAlel 5] AokeAEe At
ot Agto|B2 S mutans LS. sobrinus®)
A% AU glucosyltransferase 2 fructosy—
ltransferase &4 AAIS 2= o] x|o}-eA=
o o 9 Az wWEoer Y= k. IA
F2 AEEHT = FHEZE2 chlorohexidine,
penicillin, erythromycin, tetracycline 5°] 9.2
- Zop 2pA 7k e Agmlo] &4, A,
Zh Aell, Zob A3 HzE B2, A7) Aol
ARk @ U I 5o ot R85
o] &= QtH6]. & penicillin, erythromycin,
tetracycline 2 FYAE a2
collagenase®] 2§ Ad 5 avte glou Y
At Hd, 437 Ao ® #RIgkg Fo] 7
2+8-S Uetflal 912, chlorohexidine2 7
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d3do] A= QIeH14, 15]. FZoll=
A W HEF O ZA] superbacteriaZ FEHA U=
Methicillin—resistant  Staphylococcus.  aureus
(MRSA)ZS A Widwtel A= axzt =
oFgAES Ze A= AAHA Uk Eum &
(2007)& uralensis,  Sophora
favescens,  Dryopteris  crassirhizoma,  Pinas
densiflora 5°] A W MRSAO =t
e e, o AARE WY 9 A%

Glycyrrhiza

= 5 o8 #gdAd d3e A7 °d ofifo] A
= £ Qg Aolgt B Skil6]. ol#eh FH
A3 AAEE9] I &Y FHrhe &2&4oln
EoZ2RE otHAdo] FHHE HA FA4=2 A
ke Qe VA RR AFRE 4 S Aot

2 ATE AoreAlE A 9 A=A S
et A FARA fUetoA HFsHo=E ARE
Hi1l Qe 20579 FEAERHE ofeES o]
{3t FE2ES Bt s5A1FHH. olg tA
oz 23 YAl S sobrinus KCOM 1157¢9]
it g S4S YepE FEAEES HAE
=2 AT

2. & 3

21, Mz, HHX|] ¥ 24EAE
B At AMH Streprococcus sobrinus KCOM
11572 ZAdvsta #|3tejsh k=74 2=kl
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23Jo| A BFHrertt. S sobrinusse= BHI (Brain
Heart Infusion, Difco)di#]ofl 74%35to] Shaking
1r1cubator 37 °C oA 487t BRQFAIZICE. oF8-4]

2 73%F JEEFA AfRArERE S shgle
‘:'1, Ao AME oF8AEES HE(Glycyrrhiza
uralensis), 14 (Sophora flavescens), B8 (Coptis
Chinensis), W&(Rheum officinale), YK Mentha
arvensis), AT (Dictamnus dasycarpus), W2FeF
(Paeonia lactiflora),
Yz (Spirodela  polyrhiza),
chinensis), FAE(Cryptotympana pustulata), 472
(Pinus  densiflora),
(Cimicifuga

W 2] (Angelica dahurica), 5
Al 2 (Saururus

M (Raw  ginseng), 5Tt
heracleifolia), A 3(Bupleurum

AolSH Magnolia  kobus), NE

(Artemisia princeps), ©V3Z(Houttuynia cordata),

A} Aster tataricus), A (Red ginseng) 5 &
F5roloh.

falcatum),

< SHTE 39 AF
mlo]] 30—?_— 7t RSt &
2220 p_rg_rﬂ OFRAE 25 gofl 70 % ofere:
(MERK, Germany) 500 ml& 21 JyzFgx|7}
AX]E heating mentalol] golA 3A17F &F 7t
d, FEART SR 719E FEI2 ARA
3AIZE ARl 3 oifAl7| AL, okl funnelof] E
o] Rotary evaporator (EYELA)E o]gsto] 45
ColA 147 e} SEARY. 558 2E0e
Freeze Dryer (EYELA)E o]&sto] 5AAX A
3, Az BEe PAE S4% F -0 T

REESTE

A

23, g3 Y Al
ZF oFgAE FEEY o = 5SS o
23 A (disk diffusion method)& ©]-&31A

ot Ax BT 20 mges  dimethylsulfoxide
(DMSO) 1 mlell =994 20 wg/ul FE=2 ZFH|
kATt S sobrinus KCOM 11570] H&H BHI
agar "z o] Aok FEEo] H7ME paper
disk (Advantec, Toyo Seisakusho Co., Ltd)&
L= 37 CoA 24-48A17F HloFste] AR+
A 973G ZAsc

Streptococcus sobrinus KCOM 11579 tigh oFg4 859 g 4 3

oA dif W 2z g3t e MAE
S FA5H] Q5] 20579 oFeAB2HE &
S ol1 QHH3t oekE&S o]goto] A7t &
=52 2Ydtn IAFLY, FEUXNNE °ol%
st FHAIFT 2087 FEEE2 U223 &
APHE o]gste] disk & sEE 200 ug L2 o
A5HA] HATE] S, sobrinus KCOM 11579 ©f
St &t &S ARSI EHTable 1),

Table 194 HY Hie} Zro]
disk & 200 ug ¢ AL

FEE &7t
+, S sobrinus KCOM
11579] 44L AAst= F8AEES A=
(Glycyrrhiza uralensis), I (Sophora
Havescens), & (Coptis chinensis), BroH( Mentha
arvensis), FBZ(Spirodela  polyrhiza), 7
(Pinus densiflora) 5 652 =Lt o] F
Aol A AAY Ho= 71-z -r/u- i]-e% =13
o, gz Fo HolHoh Ad egoqo‘:q L
g4 so=2 WA vspdth fdx, 8el %
SolME A% AAA BL7T ¥ QH‘“O‘/}
14, FHel BoEtE= 2 14"}1
2] 1457 FEAE FEENA= 4 AAH
27t WEEA ggtrh o9} F2 Ax S
sobrinus KCOM 1157¢f thsiA] 4% A=A F
AE HAE Az, 14, FH, $EE Qe
=Z50] 0 ug/disk, 100 wug/disk, 200 wug/disk,
300 ug/disk XA 4% A2 FLe] 7]
E WEsHHHFig. 1, 2, 3, 4).

Fig. 1. = Table 1914 A% A2 FLA7t A
tdez A yepd A2E ez FE259
SE7F 0 wg, 100 wg, 200 wg, 300 wg oA S
sobrinus KCOM 11579 digt A% A A £4]
€ Uit 2 289 F%7 100 ug o
A 4 AR el Ao WEEZA] gt
200 ug oM AA YEREA sR7F SFe
of wat A X E7t 27 7K UE
Wlth Fig. 2. & 14 FEE9 ko] TE S
sobrinus KCOM 11579 A% AAY @ —03'%
24E HoFot. 4 FEE9 F&ot disk
g 100 wollAEe 4% AAd B97t Hxhoh
A verged, &7t 200 wg, 300 ug o2
71t whet A% A= HAAR F7skeinh

l-N'
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Table 1. Antimicrobial activity of medicinal plant extracts against . sobrinus KCOM 1157

Ethanol Extract
(200 wg/disk)
Scientific Name Medicinal Part .
Streptococcus sobrinus
KCOM 1157
Glycyrrhiza uralensis Root +
Sophora flavescens Root +++
Coptis Chinensis Rhizoma ++
Rheum officinale Rhizoma -
Mentha arvensis var. piperascens Herb +
Dictamnus albus Root Bark -
Paeonia lactiflora var. hortensis Root -
Angelica dahurica Root -
Spirodela polyrhiza Herb +
Saururus chinensis Herb -
Cryptotympana pustulata Slough -
Pinus densiflora Node of Branch +H++
Raw ginseng Root -
Cimicituga heracleifolia Rhizoma -
Bupleurum falcatum Root -
Magnolia kobus Flower Bud -
Artemisia princeps Leaf -
Houttuynia cordata Herb -
Aster tataricus Root -
Red ginseng Root -
The antimicrobial activity was represented as followed. : —; no inhibitory effect,

+; 8.1-10.0 mm, ++; 10.1~13.0 mm,

+++; 13.1~16.0 mm, ++++; over 16.1 mm.

Fig. 1. Assay of antimicrobial activity by
different  concentrations  Glycyrrhiza

uralensis against 5.

sorbinus KCOM

1157 (1, 0 wg 2, 100 wg 3, 200 ug;

4, 300 ug).

Fig. 2. Assay of antimicrobial activity by
different concentrations Sophora
flavescens against S. sorbinus KCOM
1157 (1, 0 wgs 2, 100 wg: 3, 200 wug;
4, 300 wug).
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Fig. 3. Assay of antimicrobial activity by
different concentrations Coptis chinensis
against S, sorbinus KCOM 1157 (1, 0
g 2, 100 ugs 3, 200 ug 4, 300 ).

Fig. 3. & & FEEY sk =& S
sobrinus KCOM 11579 Wit A% A5 o+
Efiolch &3 589 F=7F 100 wg 7 200
ug ollA A7 A2 BL9I7F 14ke] AnpHoh A
qdog Zgtow, 300 wg HEoldE 4t
FARHA & HAE UeEle AYstA
H}lek Fig. 4. = $4 F589 % 0 ug,
100 ug, 200 wg, 300 wg o WE S sobrinus
KCOM 11579] 47 AAH £915 Uetligich
$d FEE9 %7 100 g oANAE AF AR
o= 4, i, AxO| AutHoh iAo
2 Helon, 27t SUtEeE B9E S715H
t}, o] FE7F 300 ug oME A AAW F
09] 0] 20.1 mm ]M—OE a:ajﬂ 17].6]—__
=5 ‘21‘21‘:]'. 4 FEE9 o] e A%

= 4, BF Az AnHo ¢

)
-lm

Table 2% Fig. 1, 2, 3, 4. ol 2" A%
A wH 173S S4ste, £4, 14 F

i)
A|m
ol
N AL

% FLIME e ot ES
E}WE} < ougtt}. g a4
100 ug %E"ﬂ/ﬂ AHRer F2+ 19
AZANE Hetd o, sr7t S7Fetel wet
T 37ttt 300 wg FEOlAE Wi A
A A F97F wEES ol A 2
e AHeor &2 ot BHE 20 USE
& & ddek FEE 100 wg oA AF AA
917 A ¥EEA] gzt 200 wg oA A2
Hol2 Holk okl gk AL et 7
ZoMe &4, 14, ﬁeh} ol W A4 A
At F917F BEE ?J ol P 24
o] iAo g ofsiri= A
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ol

of 4T oX .
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Fig. 4. Assay of antimicrobial activity by
different concentrations Pinus densiflora
against S. sorbinus KCOM 1157 (1,
Oug: 2, 100ug; 3, 200ug; 4, 300ug).

Table 204 Ry Hie}
o], 4 Zf—% —4 L 100 ug oA 8 A
Adf BL7F ik 3 25259 55 200 ug
of sfFot= FHET H aﬂ A fARE Aoz
Hotd W2 FhoNk =2 3ot A4S vE
Wos 2SS F 4 Adh 300 ug A= A%
A2 ] 7ol 20.1 mm ofeR & HE
Hyom ol wje gt &+ &4 vepdoh
= AL Qugith oje} T2 AvzHE HH
ﬁﬁEL 3o =Lo|ME S sobrinus KCOM
1157¢] dishA 23 g+ B8-S HojFlon,
=07} Z7)5h)| wiet o 73S i @48 U

oL o = o=
Bhitte Ag & 4 Qo nAT pEe] A
AREE st Z7Hge] net Ao e
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Table 2. Antimicrobial activity by different concentrations of medicinal plants extracts against .

sobrinus KCOM 1157

Scientific Name Medicinal Part Co(rlucge/rclltil:(t)lon Stfe}})(tgcg;zusl 1[;7;1 ans
Pinus densiflora Node of 100 +++
Branch 200 +H++
300 +++++
Sophora flavescens Root 100 ++
200 +++
300 ++++
Coptis chinnensis Rhizoma 100 +
200 ++
300 ++++
Glycyrrhiza uralensis Root 100 -
200 +
300 ++
The antimicrobial activity was represented as followed. : —; no inhibitory effect,

+; 8.1-10.0 mm, ++; 10.1~13.0 mm, +++; 13.1~16.0 mm, ++++; 16.1~20.0 mm,

+++++; over 20.1 mm

i B Uehon], gxt gjHoz of
2 TS BolFYn

QAR Fgany Az 4BY RS
of AgHolgton], ARelH FF BH 2UL
F23E A7t A AAZeR AW Y

Fol A57F &de] B Ie17, 18] 7t
T ofjE oFgAES ueEA J|9HRYH TE
Ago] 2zl ARgEojgton AR ofof
b A3t AL BaEY QoH19]. 52 (Pinus
densiflora)-& AU wiy REQ2A a, B
—pinene F°] ¥FE0O] glow mEel FEEA
A78E, 7HEe%E Fol AHgEHE Zor odeA
At A (Sophora favescens)S $-elvket, AH|
go}, F= 8|1 d'9] bt Fof Adsh=
Foo| &% A x2ow AdEe A F=
sty Aoz RIE ARESI HROEE
alkaloid, flavonoid, saponos 5-& &3k 9o
H gREE Inde], sig, AAMeE 7hERol
e RS ARgHTY deA Sl g
(Coptis chinensis)2 AF Aol A= thd =
24 dEo=ze B alkaloid7b 3HFEO] QL
©m  berberine,  coptisine, jateorrhizine,
palmatine 5°] Hr=o] ok Fames 294
mjAg] komA 94, 96, M, FF, o
o] 3ol AHgstH Faargol lolA A A

ade  As@Ty oA . 7R
(Glycyrrhiza uralensis)'= AANA 7P <2 A
1 oFgA=9 sht=mA ad iy Fof
A dEA Qe ohdd 2EoR AsHEe A
st¥lem AEOo=ZL glycyrrhizin, glycyrrhetinic
acid, glycyrrhizic acid 5 triterpene, saponin®]
grEol QAL oA AE, A7, s, A
w9} Zulz Se) B0 wol A8 g
Zog BHIEI QJTH20].

2 ATolAE 0559 ohgAzRRY $7

T [e)
4 g9z, dol, E8xS 6379 JAE
Eo] S sobrinus KCOM 11579] ©jgt 3t &
AL Yelfigl o] 5 4, 14 e A
EE0] A% I 24S HYoen, B35 £4
g2 FSLoANE W g I A4S UE
Atk
AT

B ATE AobgAlFe] Mm@ ool A

7] fisted, EluEtel A HE4

o
58 0] Aol94ZE AU A7
S

ol S sobrinusl W Tt S-S UEf= A
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Staphylococcus  aureus (MRSA)SF o8 ZHEA
A dorl= HAY AltA Staphylococcus
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MRSA, AZFe AUl A4S dovl= HeA Al
w31 S aureusell 7}t o 4L U= A
S 4R Stof, o= o] HMAEEC g
A 54 oFe HAdo] oA Ho-AlE:
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