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Antimicrobial Effect of Natural Plant Extracts against Periodontopathic Bacteria
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o] A= 34F9] AA AE FE2EE ol §3le] X9 At Actinobacillus actinomycetemcomitans
9} Prevotella intermediadl 3l 3 g 3t= .ZL/\}?S‘ Atk ool & AFE= XFE gl uigk Hd A&
FEE9 ¥ T__'LBLEE AFetaAl 7180 FEES o)85h *ﬁtrxi X] 24 ézé s, Al FE89] 3
A543 =(Minimum Inhibition Concentration, MIO)& =74 =
1AH 0 & 342 ZF A A& FEES AESE F ’;_EO]-O:] tj23 4 (disk diffusion method)S
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Abstract

In this study, we examined the antimicroboal effect against Actinobacillus
actinomycetemcomitans and Prevotella intermedia which were the bacteria causing the
Periodontopathic by using 34 types of natural plant extracts. Therefore, this study measures
growth inhibition activity and Minimum Inhibition Concentration (MIC) of a sample extract with
the use of organic solvent extracts in order to analyze the antibacterial effect of natural plant
extracts on periodontopathic bacteria. Each of the 34 types of natural plant extracts were
extracted by using the ethanol, and subsequently, the size of growth inhibition zone(clear zone,
mm) of respective extracts were measured through the disk diffusion method. As a result, it was
found that the growth inhibitory activity was found for A. actinomycetemcomitans, which is the
bacteria causing the Periodontitis, in 13 types of natural plant extracts such as Raphanus sativus,
Akebia quinata, Paeonia lactiflora, Belamcanda chinensis, Inula britannics, Houttuynia cordata,
Forsythia saxatilis, Gentiana macrophylla, Melia azedarach, Scutellaria baicalensis, Coptis
chinensis, Phellodendron amurense, Kalopanax Pictus, etc. In the case of P. intermedia, the
growth inhibitory activity was found in 13 types of natural plant extracts such as Raphanus
sativus, Angelica acutiloba, Akebia quinata, Belamcanda chinensis, Inula britannics, Houttuynia
cordata, Cinnamomum cassia, Aster tataricus, Melia azedarach, Scutellaria baicalensis, Coptis
chinensis, Phellodendron amurense, Kalopanax Pictus etc. For A. actinomycetemcomitans,
anti-bacterial effect was exhibited in Belamcanda chinensis, Cinnamomum cassia , Kalopanax
Pictus, Phellodendron amurense, Coptis chinensis. The Coptis chinensis showed the most
excellent growth inhibitory activity in all organic solvent fragment, while P. intermedia showed
the growth inhibitory activity in Belamcanda chinensis, Cinnamomum cassia, Meliaazedarach,
Phellodendron amurense, and Coptis chinensis.

B keyword :|A. Actinomycetemcomitans | Prevotella Intermedia | Antimicrobial Effect | Coptis Chinensis |
Natural Plant |
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JZARE ulA oz Aecli R0 L
Ao, 2 &G PFo] Aot T3 -2 H|5o
Hom MAsE g Beha Go] AF2AA A
Ak JU R 2P ATEE 40 Solah Al

A 7 Actinomyces % A. naeslundii, ~L
T Veillonella % V. parvula -°) 9tk X

ShA el A AN aESA Al @1
Porphyromonas & P. gingivalis, Prevotella & P.
intermedia, Fusobacterium % F. nucleatum 3}
Actinobacillus & A actinomycetemcomitans 5] Al
o] ATH8]
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gAY Al(Collagenase) 2 EHAl 3l &4 (Trypsin-like
enzyme)s wRISIC14]. P gingivdlis®t P. intermedia’=
yH 29El 73] & A (Fibronectin-degrading enzyme)
9} P. intermediat™ ¥ 22| 3}o}A| (Phospholipase A)
T2 A EAE sl AFEAs gEEriis]
AF2 zo AHEEE St EA Aso xRl
A= HEgA o] F(Tetracyclines), MEZUY
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(MBC) 17+47} A actinomycetemcomitans®l| 3t & oF WiglAbd 2 ARTE RSk MESL Ml Frf oA %,
7}h 2= A JERATH20]. Essential oils®] 774 Alitol 29, A, AR, &7, AR, Ak A, HdA),
g gtavtel] 3t AFolA Thyme? Oreganum s, A, 239, 3%, F=, (DEHE, g Fo
Qo] aHEA, a7 FATAA A &I} =A tHTable 1].
ERdrhar SFATHISL FAelA AFE d71d Aol
st At 1Fgo] Bl 25| gy} Aol Table 1, 34 List Natural plant tested in this experiment
/\1 }\1001:}\01— _i,—LgO] Elli —ZI—AEJ]T%?J Oé—%o]iﬂg}\]ol— Chinese
L . Name haract Scientific name part  country
YYE(allylisothiocyanate)”}  E.  facealis®} F. character
s N e =55 Agastache rugosa  Stem ==
nucleatumvtol] StEAS YERNITha B skt 21 W& Citrus unshiv Skin A
[201. 223t 4R1t  Lonicera japonica  Flower &2
Playtcodon
N . . 2174 + =
ol . AFE AFY AT Actinobacillus =e B randiiorum Root &=
. . . . Lt= X} FF Raphanus sativus Seed ==
actinomycetemcomitans®} Prevotella intermedia®l T iy B8 Angelcs soutioba  Rool At
3 A AL 5259 ey dAFslaa) sy chat K& Rheum undulatum ~ Root =N
- — =5 A Akebia quinata Stem ey
Aol FAAS e et 2t D e
WS i . ) oot Al
74&]] z‘sl—?{—;ﬂ]_ﬂ_ 9= Ho /K]% %%%g ;‘<L7] % Japonicum
s e Ij _ ” - o = EL BERiR Stemona sessilifolia  Root ==
3] dgkE FEES o83t 4 A8 FE2E A5 By xfor B%%E  Paeonia lactifiora  Root A
5 5 5 - HHSEAFAL o
Qlolto] W3k AL AXBAL =4 B} ﬁggra E’Efgt Hedyotis diffusa Stem ==
A, FREIF Q= A A% F2EL Asl R ot E2
chinensis
'ﬁ‘ 7]‘%‘“]1 ‘T‘ﬁ% 01%3}04 A B%XV]%}/‘ o% % é@’q. Atok ZE Dioscorea batatas ~ Root ey
_ - . MESH VB /nula britannics Bud EE
A A =0 0}?_]_%01 ;‘5} %j?— ANI ==106] 7)1
- H’ 1579 Al o HE FEEe M B Asarum sieboldii Root ==
ANa FE2EY HALAASANTE=Minimum Inhibition - agp  Cimiciuga Root | ZZ
. S - heracleifolia
Concentration, MIC)& &7 3t} s amps | Mouttuynia "
=
[ FSES fAEE cordata Stem AL
2z[2l 2= Prunus japonica Fruit e
ik peE7) Forsythia saxatilis Testa ==
- Jr— Artemisia
Il. {5 L dhH oxls  mEE T Stem =
24 9!
Cinnamomum
(=] + =
e HE SAl P9k cassia Bark ==
1 . 6|:| X Anemarrhena
_ o e A= A0 asphodeloides Root =
11 A é!E =E= Rht E-0) Aster tataricus Root 5=
- - - Genti: =
el g AW Ashe o] waew For} amox G Rl 3%
Actinobacillus actinomycetemcomitans €} Prevotella ARt IR Melia azecarach  Frut =4t
- Asparagus )
: . - = - - s rs =
intermedia®| gt A AE FE2EY wtad AT S REYE cochinchinensi Fruit &=
A & =) A =) = = - Gardenia . =
© HEIRR oo B AT 4ES Al g d RIxt B moes Fut 52
W7t e HA A5 F=EHES zrolH ux} i) - - Taraxacum ’ A
) = = A z3H NS platycaroum Entire BN
2 Ao AMEH 34T AokA= oted W e TR Zanthoxylum Fruit =2
- _ bl g jeri
“@ate] okzol BAXALE Fale] MAusigon] 4 v pleriun.
1= = #E ; ) Root =
Fol 2% GBSHOIA 2 200 g4 Tdstol A O baicaonsis
_ o = (e JIFE  Coptis chinensis Root =)
sttt 34T AokAl= 2, #y], w23}, 24, o o gy Phellodendron I
S S
B G g 3 HE QR ulBEo wlx)k amurense
Log7(Y), i3, SlE T, 5, WF, W, w3 = AR Kalopanax Pictus  Bark &2




XFG Aol et MHE M= FE=29 g0 245

1.2 AEdF

B AG A XFE AT AT AERE
AlE](Korean Culture Center of Microorganism,
KCCM)ol| A Actinobacillus  actinomycetemcomitans
(KCCM, 12227), st=w] A& A (Korean Collection
for Type Cultures, KCTC)ol 4] Prevotella intermedia
(KCTC 3692)&5 wFitol Al&-atitHTable 2.

Table 2, Lists of Periodontopathogens used for
antimicrobial activity test and their
relations to oxygen

Table 3. Yield of Ethanol extracts from Natural plan

’ Relation to
Pathogens Strain
Oxygen
Act.inobacillus . KCCM 12227
actinomycetemcomitans
Anaerobic
Prevotella intermedia KCTC 3692
2. A3

2.1 ANE29 A=
oflgbE Al59] 52 HUEY Z AIE 100 g & A4E

3}o] condenser’} ¥-2H soxhletg o]-&3le] A|H9] 5
H) =] dlehE(v/w)E H7Fe $ 80Tl A 3AIF &

b FEskAtHFig. 11.

Dined and powdered sample

l

Take wmto round-bottom flazk (S00 - 1000mE)

and add Ethanod

l

Extract on the soxhlet (70T for 2~3hrs

l

Filter through filter flask

|

Concentrate under a rotary evaporator (B5T)

l

Ethanol extract

Fig. 1. Ethanol extraction procedure of Natural plant

extracts
Name  Scientific name  Before Atter Yield
(o) (@ (%)
sk Agastache 30 0.491 1.64
rugosa
=21 Citrus unshiu 30 6 20
2238t Lonicera 30 2.534 8.45
Japonica
z4 Playtcodon 30 9.785 32.62
grandiflorum
LH=Xt  Raphanus 30 1.59 5.31
sativus
(Y Angelica 30 5.363 17.88
acutiloba
cHe Rheum 30 4.33 14,43
undulatum
=5 Akebia quinata 30 0.988 3.29
HiZ Peucedanum 30 7.047 23.49
Japonicum
BRI Stemona 30 4.89 16.3
sessilifolia
HHXIOF  Paeonia 30 3.97 13.23
lactiflora
BHSIAMAE R Hedyotis diffusa 30 0.73 243
Abzt Belamcanda 30 1.513 5.04
chinensis
Atek Dioscorea 30 2.631 8.77
batatas
MESt  /nula britannics 30 1,013 3.38
MIAI Asarum sieboldli 30 1.563 5.21
&0t Cimicifuga 30 3.132 10.44
heracleifolia
M= Houttuynia 30 3.28 10.93
cordata
22|91 Prunus japonica 30 0.91 3.03
Hw Forsythia 30 2.416 8.05
saxatilis
XIS Artemisia 30 0.635 212
iwayomogi
4 Cinnamomum 30 0.897 2.99
cassia
X=2 Anemarrhena 30 9.611 32,04
asphodeloides
Xrt Aster tataricus 30 2.35 7.83
Tl Gentiana 30 1,62 54
macrophylla
MEXL  Melia azedarach 30 6.654 2218
MBS  Asparagus 30 8.137 27.12
cochinchinensi
XXk Gardenia 30 3.1 10.33
jasminoides
zay Taraxacum 30 25 8.33
platycarpum
skx Zanthoxylum 30 2.089 6.96
(Mml)  piperitum
=) Scutellaria 30 3.18 10.6
baicalensis
(Mgt Coptis chinensis 30 1.8 6
Il Phellodendron 30 3.692 12,31
amurense
sis0l  Kalopanax 30 0.848 2.83

Pictus
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FZ 92 o3 A(filter paper, Whatman No. 2)E A}
st gt & 3AZFES7](rotary  vacuum
evaporator, rikakikai Co., Tokyo, Japan)Z #A% &=
staiem, 5471 %7](Ishinbiobase, Korea)Z 7123}
o g FEES do] 479 ARE AMEEIA

[Table 3].

2.2 BFHY

A. actinomycetemcomitanss= 5 % % &3 (Sheep
blood, MBCELL)& 7k wi#] S @714 & v 574
zAst A w7 98] CO; Incubatoroll Al 72417F
Hjekstolel P ointermidas BFA2k wix(brucella
media, Gellix, CM2042BB)°] 10 % % &X(horse
serum, WelGene)< #7}ste] Az wjAE #7174 2
H 5714zt A wdstr] 8 CO, Incubatoroll
A T2A1ZE B oEed

2.3 A, actinomycetemcomitans®} P, intermediaZ]

actinomycetemcomitans$t P. intermedia= Z}2+2] 4
Aol 5 ml AESF] A7 WIS =R 5

24, YA ME FEEQ XFF T MK

x

Kl FEE AT Aol digk A5AA
g 4Lt Fabi(disk diffusion method)<

S5t TH19). ZHzte] TE AAfA| oA 24-72A]
f k3l & 5 9% sheep blood$} 10 % horse SemmO]
7he BFAe) FaiAe 100 s =2 3 F, 7t
00 mg/mlE 84 7F 7o) SolS 50 40
F4=A1%1 Hlo] 3 t] 2 H(paper disc, 8 mn, Advantec.
Toyo Co.)& B3ulA|o &]a, A4 w7l A
24-T2A1ZF ¥ - so]¥ t]2~F(paper disc) T

R Xﬁ X]fé(clealr zone, ) 2] A7) & =4 5}o]
qeo x

25 FE=9 RVIS0 2&= Mx

1A 0% olehs FEES o] &ste] FdaHTL 9l
= AA AE FEFES Adslen dvaat vet
AA A FEE TAAM A {718l nt 2
sojA= Aol HERE f7]8vE oldd E3s
sttt WA, dEs FEes SHTE ST &
o] SAE7F Sk At E, ik hexane), 2%

2 ¥ E(chloroform), ool H o] E(ethyl acetate) 2
eHe-(butanol) & #& 3t} B3 ¥ Zzto] f7]8m

l-?_
= %.%’} 273 BAAZRSY ZHzhe] A EZ A}
&

r_{

Etbar |'|| Enlracts

|<.|'J|’-u.'|||-(

Hexane fraction

CHarodorm fraction
P

Ethrl acetate fraction

—]

Binancd fractiar

Fig. 2. Organic solvents fractionation procedure from
Ethanol extracts

2.6 59| FAMHIsE E™(Minimum
Inhibition Concentration, MIC)

717te] F&EY] HRSANEE 54 ol
3]4 ¥ (Broth dilution method) AH&-3+tH21]. ZH2}
o TFE AAIHeA  24-48A1ZF  AufeFst
(Pre-cultivation) Wi%ke] 100 utE zH7te] &89 &
7} 6.25, 125, 25, 50, 100 pg/mle] =2 H7tE B
A2 (brucella) HANA] HFste] 24-T2A7F wijF &
53333 = Al (spectrophotometer, UV-1604A, Mecasys,
Korea) 2 660 nmoll A 2+ Alxte] A8 eSS =330,
Z Al HaAEANFEEE A48k tHEig. 3.
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Diied and powdered sample

|

Take into round-bottom fask (500 - 1000=E)
and sdd ErOH

!

Extract on the sodet [TOT

!

Fitter through filter flask

!

Concentrate under a rotary evaporator (G5T)

!

EvCH extract

tar 2-3hrs

Fig. 3. Minimum inhibition concentration assay

2.7 A. actinomycetemcomitans®} P, intermediad|
Cigt SHMIE|,  berberine 2 benzethonium
chloride &Ht&td =X

A7 BlEg}AFo] ™ (Tetracyclin, 30 pg/m)¥} 3+

o] #e] gl w2l (Berberine, Sigma)3} 4%
UEF 3HE(Quaternary ammonium compound)©]
YF o7 AEstE o] Fujetar Sl= 7 AR WAl
(benzethonium chloride, Samchun)®l|
St 248 vluskich W28 (Berberine, Sigma)¥}
WA EF F28F0]|=(benzethonium chloride, Samchun)

= SHTE &= ARESke] 100 mg/med] FEE e

il

4 o o
iy
fu
k)
g
I

o] Al&& Ho]¥ t]2~F(paper disc, 8 mm, Advantec.
Toyo Co.) Ha|Ad &8 50 wtE F5A1A St
S ST A4 2 mlsr)F skl A nl
okal7] Y&l 37 C, 5 % COy Incubatorol| A 72417 1l

Fsto] A5 A Fclear zone, mm)S ZA3ISATH

ARANE FitMean) + EFAHSD)Z ek
Slom, BAF PP 358 W Adale] &
e el

1. A actinomycetemcomitans?t P. intermedia
o Az =M =4

A. actinomycetemcomitans S} P. intermediaZS * 7t
o) BEIAE =%k A7 A
actinomycetemcomitans®] 735 72417t o] % o] 7h
& ol Aske™, P intermedia®l - 63217k o] ¥
o] 71 Bol AstES gl 4 ASATHEg. 4][Fig.
5].

©.0 880 [mm)
[ ]

L =B @l 1m

Tierw fhr)

Fig. 4. Cell growth of A, Actinomycetemcomitans

gy
i
g ,
g 1 [ ] “..-
o’
|.T..-'
[} X _rm-:m 1 o

Fig. 5. Cell growth of P, intermedia

2. A. actinomycetemcomitans®t P, intermedia

o MEHT g4 5H
o] e HA AE FEES Mds] f8l U
TE deks FE AFE At tig A5 AA
3HClear  zone, m= @ FAT Ay, A
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actinomycetemcomitanso| A= YE5Al, 5%, @xlek
ARY, 83} o]z, AL
A g ) =

el

IS e P A = A E D

T 13%A BE5AA EAdo] Ve
o oA ()EH-e] 2175 m(x L7)E 7Hg A,
ghalo] 13, 50 mn(+ 3.04) JtHTable 4]. P. intermedia
© WEAL (D)3, 58, ARE ARE ol dx, S,
Zheh A#A), S, GDHER, g 59 5 1380l A
AEAA] ggo] Yelkow gle] 1075 m(x 1.06)
A THTable 51.

Table 4. Inhibition zone of Natural plant extracts
against A. actinomycetemcomitans

Name Scientific name C'?ar £one
size(mm)
otsk Agastache rugosa -

21| Citrus unshiu -
=223t Lonicera japonica -

4 Playtcodon grandiflorum -

L= Xt Raphanus sativus 10.80 *+ 0.63
[C)=g Angelica acutiloba -

cHat Rheum undulatum -

=5 Akebia quinata 9.00 = 0.1

iy Peucedanum japonicum -

HHE Stemona sessilifolia -
HHXIOF Paeonia lactiflora 9.00 = 0.1

HBHSIALA X Hedyotis diffusa -

ARZH Belamcanda chinensis 95 + 0.7

Atok Dioscorea batatas -
M3} Inula britannics 9.25 = 1.06

MIAI Asarum sieboldii -

&0t Cimicifuga heracleifolia -

(G PSES Houttuynia cordata 9.00 = 0.1
222! Prunus japonica -

Hw Forsythia saxatilis 875 = 0.35
oIXIs Artemisia iwayomogi -

S Cinnamomum cassia -

X2 Anemarrhena -

asphodeloides

Xt Aster tataricus -

Pl Gentiana macrophylla 9.00 = 0.71
FXt Melia azedarach 9 + 0.50
ME=S Asparagus cochinchinensi -

XXk Gardenia jasminoides -
zay Taraxacum platycarpum -

SER(M|I]) Zanthoxylumpiperitum

=] Scutellaria baicalensis 9.5 + 0.7
EE(E)) Coptis chinensis 2175 + 1.71
EtuH Phellodendron amurense 13,50 + 3.04
s Kalopanax Pictus 925 + 0.35

Tetracyclin 35.0 £ 0.0
Berberine -
Benzethoniu 15 + 071

m chloride

Table 5. Inhibition zone of Natural plant extracts
against P, intermedia

Name Scientific name cle_ar Zone
size(mm)
sk Agastache rugosa -
21 Citrus unshiu -
2235} Lonicera japonica -
4 Playtcodon grandiflorum -
L= Xt Raphanus sativus 95 + 0.29
(h=zt Angelica acutiloba 9.00 + 0.71
CHEH Rheum undulatum -
=5 Akebia quinata 95 x 0.71
HiZ Peucedanum japonicum -
B Stemona sessilifolia
HHXlOk Paeonia lactiflora -
ELEONESES Headlyotis diffusa -
ARZH Belamcandachinensis 9.0 £ 0.1
Atok Dioscorea batatas -
MEst Inula britannics 9.17 £ 0.76
Al Asarum sieboldii -
&0t Cimicifuga heracleifolia -
(G PSES Houttuynia cordata 10.00 = 1.41
2z|2l Prunus japonica -
Hw Forsythia saxatilis -
QIXIZ Artemisia iwayomogi -
S Cinnamomum cassia 9.0 + 0.1
X2 Anemarrhena -
asphodeloides
Xt Aster tataricus 9.75 £ 0.35
Flm Gentiana macrophylla -
AKX} Melia azedarach 9.8 = 0.91
MES Asparagus cochinchinensi -
x| Xt Gardenia jasminoides -
o] Taraxacum platycaroum -
Sh=(M|T]) Zanthoxylum piperitum -
=) Scutellaria baicalensis 998 + 0.27
(M)&H Copltis chinensis 10.0 = 0.1
Il Phellodendron amurense 10.75 = 1.06
Sh= | Kalopanax Pictus 95+ 05
Tetracyclin 220 = 0.0
Berberine 17,56+ 0.7
et 0 % 09

3. MO A2 xE20| Q7|20 28
A. actinomycetemcomitans®}t
P, intermedia?| MEXX|

@, @, S%5] 13%0l9lth 3% Sl FitE
B FARNGA F7180E olgal BaAE A



>

o2

actinomycetemcomitans®} P. intermediacl ™3+ A&
=4 st 718w 28 Ay A A

LA |

vehAct 3
ethyl acetate
HERHS
chloroform, butanol, AF7+& chloroform, ethyl acetate,
butanolo| A 2 ethyl acetate, butanol ,water ¥
Eol A AFAA Aol LEsTh

P. intermedia 17187 &9 A3 5& AL A, A
Hzy g geos Ryt uskth AR
hexane, S71:= ethyl acetate, A # A= butanol, &
& water, butanol, &#-& water #8204 AYFA A

24 A%E YeR T Table 6],

12 butanol¥} water, chloroform,
TOE 8 AFAA] S4S

£3
S hexane¥ butanol, ¥F¥E

2
=]
=
=
y

[e]

p

ES
3.
3
c

FEE HUTY e

YeRH 13F vUExL (D)3, 55, A,
Z, 7, A A=A g4, (
#
ctinomycetemcomitanstt> At 125 pg/ml, 35y
6.25 pg/ml, BH 625 ug/ml, e 6.25 pg/mlE LEFL
t}. P. intermedia®= 3153 100 pg/ml, 3 125 pg/me,
= 6.5 pg/ml, A 100 pg/mlE YERITH Table 71.

AARAN =S

5. A actinomycetemcomitans?t P. intermedia
0l CHot S| berberine & benzethonium
chloride et =3

o0 1o

A actinomycetemcomitans®l| tal] B|EZ}Alo]=H
L 3B m, AAEF F2eo|== 12 m AFAA TS
Hol gtddo] Uepont w=Zwde el
el A gkgkow P intermediadl A= HIEEFAFO] A
AL 22 mn, MAER F2F0| == 19 mn, WEW -2

17 mm &rgAgo] YeptH Table 4][Table 5.

A % FRARAT A
g3 AR 53

actinomycetemcomitans®] &A= 1359

B FEENA AHAADG] HE o,
GHFAF el AFAx o] -3
intermedia®l A= 1352 HA A&
g -tk A 2
Eol A A5A A 24
ARRE, A58 of
S

A=)

o

A

oL
o 0
>
e

o\

4

SAING

ot
AN

—
w

o

02

oo o
N

i ol
N
g

inomycetemcomitans®l
g, §A7L P
A, AR gt &

o,

i
&
ol

o)
o &

Ol

& YERISIT
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Table 6. Antimicrobial activity of ethanol extracts and organic solvent fractions from Belamcanda chinensis,
Cinnamomum cassia, Melia azedarach Kalopanax Pictus, Phellodendron amurense, Coptis
chinensis against A. actinomycetemcomitans and P. intermedia causing peridontal disease.

Clear zone (mm)

Natural plant Ethanol Organic solvent fractions
Pathogens
Extracts Hexane Chloroform Ethyl acetate Butanol water
A acti f
B.chinensis *-GCMOTVCOIEMED g 5 4 071 - 1233 £ 068  11.00 £ 050 917 + 0.76 -
(AIZH mitans
= P. intermedia 9.0 0.1 107 + 0.41 - - - -
A acti J¢
C cassia 2 ’”;::;f emeo - 1157 + 051 - - 12,00 + 0,40 -
P
(S P. intermedia 9+ 01 - - 117 + 1,07 - -
A.actinomycetemco
M. azedarach ‘y 9 + 0.50 - - - - -
- mitans
(FRAXL)
P, intermedia 9.8+ 091 - - - 10.37+ 0.35 -
A.acti !
K Pictus 'ac’";:g;e emeo 925 + 035 - 125+ 05 - 897 + 0.25 -
(sism) ) )
P, intermedia 95 *+05 - - - - -
A.acti !
Pamurense | "oCIMOMYCSIEMEO 43 50 + 3.04 - - 1077 £ 087 90 +012 88 % 0.1
(Bhah) mitans
=T P. intermedia 10,75 +1.06 - - - 977 £ 025 10.0 = 0.17
A.acti f
C.chinensis 'a”’”;:;’;ffj OMCC 5175 171 10 +£18 1233 + 076 1233 + 058 2083 + 076 2017 + 144
)&
(T P. intermedia 10,0 + 0.1 - - - - 9.33 + 0.29
el el

it T3k e,

Table 7. Minimum Inhibition Concentration of
Belamcanda chinensis, Kalopanax pictus,
Coptis chinensis, Scutellaria baicalensis,
Aster tataricus ethanol extracts against A,
actinomycetemcomitans and P. intermedia
causing periodontal disease

MIC(g/mé)
Extracts A P
actinomycetemcomitans intermedia
Belamcanda
chinensis 12.5 -
(ARZH
Kalopanax pictus
i 6.25 100
(sth=ml)
Coptis chinensis
(a121) 6.25 12.5
Scutellaria
baicalensis 6.25 6.25
(23)
Aster tataricus
(xr2h B 100

AR B Fhe] thd Al 2R =]
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4) JERGKA Raphanus satzuus)
AR}slate] dhajato] i Taate] =

ﬁjxia} ‘HXﬂﬂ% I} gakgol gla g
A &fet,
5) AIFA(H G, Angelica acutiloba)
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F21g0] 9o},
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7) &I (i, Kalopanax pictus)

e FHE x2S S WlE ¥ (Kdlopanacis
cortex)etal F-2m 37 of R AGFF TOoR A
=o] $kti(Yang HS et al, 2013).
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S ERE=EH] Y9 v =4 Wy
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2 ate] ogsite] 2EAE, dd5HE) 1
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