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ABSTRACT

Objectives: Coriolus versicolor is an edible mushroom with physiological activities that has been used in
traditional medicine. The aim of this study was to investigate the antimicrobial activity of extracts obtained
from Coriolus versicolor against oral pathogens. Methods: The antimicrobial activities of various extracts
of Coriolus versicolor were examined by disc diffusion assay, and minimum inhibitory concentration
(MIC) of these extracts were also was determined by broth dilution method. The growth inhibition effect of
extracts was measured at 600 nm for 12 hrs against Streptococcus ratti, Streptococcus criceti, Aggregati-
bacter actinomycetemcomitans, Actinomyces viscosus, and Actinomyces israelii. Results: Coriolus versicolor
extracts showed antimicrobial activities against all nine oral pathogens through disc diffusion assay. The
ethanol extract and ethyl acetate extract differed significantly compared with acetone extract against
Streptococcus ratti, Streptococcus criceti, Actinomyces viscosus, Actinomyces israelii and Aggregatibacter
actinomycetemcomitans (p<0.05). These extracts exhibited MIC ranges of 2.63 to >10.50 mg/ml against the
tested bacteria. The ethanol extract from Coriolus versicolor showed lower MIC values of 2.63 to 5.25
mg/ml. According to the obtained growth curve, the extracts of Coriolus versicolor were more effective
against Actinomyces viscosus. Conclusions: The acetone, ethanol, and ethyl acetate extracts from Coriolus
versicolor showed antimicrobial activities against Streptococcus mutans, Staphylococcus aureus, Strep-
tococcus sanguinis, Streptococcus sobrinus, Streptococcus ratti, Streptococcus criceti, Aggregatibacter
actinomycetemcomitans, Actinomyces viscosus, and Actinomyces israeli.i Therefore, they could be considered
as natural oral antimicrobial agents against oral pathogens.
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Z5jo] HokoAlza} Peldl 9 Bl vt FBAS FHelT 74E FRAARA) A8
V5 A2 AR E AN A B,

]
I
S,
Flo
o

P FedTtollA AFR Ze Fdsto] A AXAIX 2, Eafisto] ARgSERIT

=HA ET7FE 50 goll ZF 5587 1 LE 7hoto] 2ol 72417 a8 witsto] &390 H,
F2HS 3H 7 IHADVANTEC No. 2, Advantec MFS, Inc., Tokyo, Japan)oto] 2153435
7] (rotary evaporator, EYELA A-1000S, Tokyo Rikakikai Co, Tokyo, Japan)= -5=A| 3.
ZS82+= 99.5% acetone, 99.5% ethanol 2! 99% ethyl acetate (Daejung Chemicals & Metals,
Siheung, Korea) 5-& AF85l9 oM, 559 Zt 552 DMSOZ 45)1417 70 mg/ml 9] s = A
YA gh5=0] 4°CoflA Haksto] Adlof ARE-SI3ITh

Ao AR W= Staphylococcus aureus (KCTC 1927), Streptococcus mutans (KCTC 3065),
Streptococcus sanguinis (KCTC 3284), Streptococcus sobrinus (KCTC 3308), Streptococcus ratti
(KCTC 3655), Streptococcus criceti (KCTC 3640), Aggregatibacter actinomycetemcomitans
(KCTC 3698), Actinomyces viscosus (KCTC 5531) Y Actinomyces israelii (KCTC 9054) 5 77
& HEShH= 950 w2 A, uJERFIAIE] (Korean Collection for Type Cultures, KCTC)ol A
HoF dto} AL85ITI<Table 1>. S. mutans, S. aureus, S. sobrinus, S. ratti, S. sanguinis 2 S.
criceti "5~ Brain-Heart Infusion (BHI, Difco, Detroit, MI, USA) B[, A. viscosus, A. israelii
9 4. actinomycetemcomitans ‘o= Trypticase Soy Broth (TSB, BD Co., USA) B Z]o]] &5} 24
ARE-E%E37°C @717 W7 1(5% COL)OllA Hl ST

Table 1. List of strains used for antibacterial experiments

Microorganism KCTC No. Media
Staphylococcus aureus 1927 BHI
Streptococcus mutans 3065 BHI
Streptococcus sanguinis 3284 BHI
Streptococcus sobrinus 3308 BHI
Streptococcus ratti 3655 BHI
Streptococcus criceti 3640 BHI
Aggregatibacter actinomycetemcomitans 3698 TSB
Actinomyces viscosus 5531 TSB
Actinomyces israelii 9054 TSB

BHI: Brain-Heart Infusion, TSB: Trypticase Soy Broth
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SHA 2259 P A2 T AT 2R (disc diffusion method) 22 Z7SHRAT, wH
FNC (0.5 McFarland B3 Bl (9F 1.0x10% CFU/ml) = W350] Hg HE-S o]-85)o] m]a] &H]
oF S A R] (agar plate)ol] =ESFATE =2 vl A]of] ZF 2530 pl (2.1 mg/disc)S S5+ 71
ZAIZ1 paper disc (¢ 6 mm)E DA 2, 37°C A7 Bl g7 ]0lA 24 A1 B gstodet. vl =,
disc Tl AAJH A2k inhibition zone) A4 A7 H15}a! 71 7] vernier caliper (0~150
mm, color world, China)= Z75}5it}. 341 Hhe A edsto] Fafgho = yehfiict. i
2 100 ug/ml ampicilling AF8-0FATH35,36].

O

o

N

4, OMZE0| Mg 25HE 24 U 2| AMMSASHsE(MIC) £

9&0 ARl it A FEE2] S FsEMIC)E HANAIS A (broth
dilution method). 0.2 A5t} Z LAl F2H 9] 5= HAM|R| 2 284 5]4sto] X%
10.50 mg/mlo|A4] 0.04 mg/ml =7} HE= A5 ol 5x10° CFU/ml 5552
k= 5 96-well plateo]] FEE 60 ul, HlA] 40 pl B vljekel] 100 pl¥ FUsk &2 716t
of 37°C &7]A] vloF7]oflA] 24417 vleFstiTE. 600 nmollA] S TS =4 5te] wo] AAAro] oA
wlo] o] F40] A0 UehA] e SR} s HasEs MICE 245t

5. O/ 4= 4= o=

t2= skl 950 A S FaHA FEe] I /ol i 7 e S, rari,
S. criceti, A. actinomycetemcomitans, A. viscosus 9 4. israelii 2] ) thet 1+EHIA FE2E9
S 9 AR A] e ASANTUE ZAEE FENA 2E80] MIC Zhos Ueit
10.50 mg/ml, 5.25 mg/ml, 2.63 mg/ml & 0.04 mg/ml ‘F=2] F5HA FE2ES 7t MIC &
APz Ede 2710 2 Agekg o, 37°C B2V Mi71olA 2,4,6,8 12 AR ledahEA
600 nm@ll4 S F%=(MECASYS, Korea) S =451t 55 4 DMSOE 7|5 -goS o4
tizto & ARSIl

6. SA2{=|

23] o] AR A %] 2]=SPSS Statistics 23 (SPSS Inc., Chicago, IL, USA)- ©]-83519] ANOVA
test2} Duncan’s multiple range test2 @ <0.0594] L -f-o/dS Aottt BE A8 33] g
A9t o, At B+ EEHALE UEGITH
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A2
1. 1EHA 2232 daed

3%0] FLEHAl F=EE(acetone, ethanol W ethyl acetate F25 5) 2] 9F 7ol st
= ZAISE] sl HlA3 S-S o] 8ote] A-sAlslighe] 2715 S75k3Irt <Table 2>f UERt
ik Zho], 350] gl 55 RFolA 9F Fdatoll iRt @ /d-S LU LO ™, acetone &
=T} ethanol =257 ethyl acetate 2204 B 2 8IS SRIotT. o2t et
=S. aureus, S. mutans, S. sanguinis 2 S. sobrinus -5~ & -Sufjo] 2t {23t Afo] S Hol %]
RITHp>0.05). ¥, S. ratti, S. criceti, A. actinomycetemcomitans, A. viscosus 2 A. israelii ‘5-2)
739, acetone F+==0]| H|]] ethanol &=} ethyl acetate F=m°l|A -F-2J3tH Afol & HYERASITH
(p<0.05). £3] 4. viscosusOlX+=ethyl acetate T===1+ ampicillin2] 222302t 22} 10.33+0.88
mm, 9.86+0.85 mm 522 F-2J5HA| 7| SRIE|A. 0™, 4. israeliiol Hall A= ethyl acetate FE2
O] ot E41©] 9.73+0.75 mmE 7.55+0.49 mmS! ampicillin BTt 722 © 2 =517 &Fl=| St
(p<0.05). 1= Aol A Boizl LEH A ] FL73Altel thigh /g2 o] AqtollA B B3
WA 2Z5-9] 4. actinomycetemcomitans?t A. viscosus©l it At &R o} ] 27 YERATH37).

Table 2. Antimicrobial activity of extracts from Coriolus versicoloragainst oral pathogens

il i Inhibition of growth _
Acetone EtOH EtAc Ampicillin
S. aureus 6.39+0.02° 7.35+0.69° 7.35+0.72° 12.83+0.41°
S. mutans 6.21+0.36° 6.31£0.54° 6.39+0.68" 15.83+1.72¢
S. sanguinis 6.69+0.22° 7.34+0.37° 7.85+0.75° 14.40+0.51°
S. sobrinus 6.16+0.28" 6.650.58° 6.8240.56" 10.50+0.51°
S. ratti 6.27+0.24° 7.54+1.42" 8.58+1.35 11.10£1.15°
S. criceti 6.41+0.14° 8.46+0.70° 9.93+1.48" 12.48+1.35°
A. actinomycetemcomitans 6.56+0.32° 7.44+0.03° 9.71+0.75° 13.21+0.54*
A. viscosus 6.74+0.26° 8.4240.84° 10.33+£0.88% 9.86+0.85%
A. israelii 6.40:£0.35 7.17+£0.22° 9.73+0.75% 7.5540.49°

The results represent the Mean+SD of values obtained from three independent experiments

100 pg/ml ampicillin was used as positive control

EtOH: ethanol, EtAc: ethyl acetate

2beMeans with different letter are significantly different at p<0.05 by Duncan’s multiple range test

THOPEE 2|2 MSA s E=(MIC) &4
77 1Ay 4 55 Aofick=d] 283t FAEEl MICE= HAMEIR] A4S Fofl 54513
ol FEHA FEE 10.50 mg/mlIZ5E] 0.04 mg/ml7}A] 2814 A2 © 2 5]A4510d 24 |7 wljoF
T 5= 54 2, oo FAlo] ALY VERR] AU Ak = FArsEE MICE Z25I3le
™, AI}-E <Table 3>l FEFH ATt -5 WA acetone =222 S. aureus, S. sanguinis, S. ratti, A.
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Table 3. Minimum inhibitory concentration (MIC) of extracts from Coriolus versicolor against oral

pathogens

Bacterial strain MIC (mg/ml)

Acetone EtOH EtAc
S. aureus 10.50 5.25 5.25
S. mutans - 5.25 5.25
S. sanguinis 10.50 5.25 10.50
S. sobrinus - 5.25 10.50
S. ratti 10.50 5.25 10.50
S. criceti - 5.25 >10.50
A. actinomycetemcomitans - 5.25 >10.50
A. viscosus 10.50 2.63 5.25
A. israelii 10.50 5.25 10.50

-: ND. EtOH: ethanol, EtAc: ethyl acetate

viscosus D A. israelii w50 thole] 25 10.50 mg/ml—J MICES YERJSITtE Ethanol 222 74
Q= 8F0] 7ol thoted acetone FE=H T -2 5.25 mg/mlO| O™, 4. viscosusOl|A1+=2.63
mg/ml 2] MICE YEFH ALY Ethyl acetate F+2=2] 732, 4. viscosus®l] A= 5.25 mg/ml©] L
O™, S criceti®t A. actinomycetemcomitans®l| tHl|A+=10.50 mg/ml Bt} o 252 MIC7F <+
olE] it 18]a YHZ| 2] Aol 4= 10.50 mg/ml 2 ZAME|TE -5 A ethanol FE &2
acetone ==} ethyl acetate 2= =R T H2 H5 2 MIC 482 H 0™, 4. viscosus©l THlA]
ethanol F&=°] 7P W2 55 O] MIC 453 UEF QI t]AT SH4PHOJ A ethyl acetate FE5&
ol ¥ ZAsAlsleha F4d5tH 2, ethanol F+E=°] T W2 59 MIC gk UERHSIH:

TBOPSE A= Ash=

HA= gibHoflA 19 g o] tha A el S rarti, S. criceti, A. actinomycetem-
comitans, A. viscosus Y A. israelii 52| vl I3t 504 FE2E9] & Y AIZH A3t w= A
SANETE ZABIILE WA FEE2] MIC gho2 ZAFE 10.50 mg/ml, 5.25 mg/ml, 2.63
mg/ml % 0.04 mg/ml 50| FEHA FEES H7oto] viFsIRlth 2, 4, 6, 8 12 AIRE 0]
=S A St FEES H7ISHA o2 tiEwtt vl st e m, oS <Figs. 1~5>°]] ‘/}E’r
Uil FEHA FEES VA g2 tixwtolli= 6-8AK7HA] 1] F4l0] S7tekal 71 o]
o O] AAto] E]'d\_ HAAEATE <Fig. 1> 2], S rartio]l ol 4] acetone F+Ea-2 2F4A|7Fo| S
12A17782] Bz g0l A] ezttt Bl sto] AgAlslavts Kol ™, 71 % 10.50 mg/miloflA 7}
Al @’ﬂﬁﬂ% LFERH AT Ethyl acetate &2 0.04 mg/mlof|A| 247 o] 5 A-5o] =31
=90 ™, 2.63~10.50 mg/mloflA] AF 7ol whet A Aol 87} F7HE QI Ethanol &=
o A= ljoF 2710 5.25 mg/ml2} 10.50 mg/mlof|A] thZtol] H]sl H2] Al-80] ZAE| oL}, 24]
Tt ol% A=rdo] g 0 & A EHA A7 ol HolEa= o= SR ]It <Fig. 2>9F o],
S. criceti®l ol 4] acetone FEE-2 Tty H|wste] HiQF 27| HE LA/ LeRt o, 2

https://doi.org/10.13065/jksdh.2017.17.01.111



Zo] - QIS - Bhaeh of / AR thet TEMA FEB YRa + 117

2.D. at 66C am

Ao S F7F 2 0.04 mg/ml 0] 739 7o) o] EXEHUY, SLT ST s Ao
W7} S7HE 9 ‘:]'. 2t 8AIZF ©]F 10.50 mg/mloA] S7FE AASA S| EHE SIS Ethyl
acetate T-&=2] 73-7-0k= 0.04 mg/mloflA] 52 sl7FHERAA] a1 t 2t o AJ50] X1 ]
O}, BV Z7FEEE acetone 2= H T -S4 S)| 2171 Z71=] %It Fthanol 222 3%
ofl= Bl 7 ol ol whE 2fo| 7Y R] ¢Egko ™, 2A17E o]Fofl= Fert ST ketoll whet

LA Z71E 0] 12417 5 10.50 mg/mlolA 71.1%2] A-eAs) a7t UepRdt. <Fig. 3>1)
Zol, A. actinomycetemcomitans®l| Hol4] acetone FEE-2 2A17F 019 10.50 mg/ml 2] 5ol A]
733t e/3S Bt Ethyl acetate FE 52 50| 5710l whet A AJSA ke 2lolE U
ERR O™, ethanol FE2- 12AK7HA] tZto] H]of| & oA Sl axfrF veht=] o

0.3 0.3

S. ratti S. rattd

g, 02

g 2. E .z

g 8

5 H

S G001

a 3

° °

n 3 12 e 4 5 12
Time (hr) Time (hr} Time (hr)
.50 —4=323 =H=I187 =004 —Becontrol =150 =300 M8 =004 —leooatrol ~@=1050  =e=3I5 =MeIED =004 —Eecontrol
(a) Acetone extract (b) Ethanol extract (c) Ethyl acetate extract

Fig. 1. Inhibitory effect of extract from Coriolus versicolor on growth of oral pathogen, S. ratti The results represent the Mean+SD
of values obtained from three independent experiments

Q.0. at €00 am

S. criceti

S. criceti

S. criceti

G.0. gt 600 aun

0.D. 2t 600 nm

L & 1z l g W

Time (hr) e Time (hr}

bl M lE e —econtrol O-LOS0 #mIIE MeLEE —oe00s —eeonirol =050 3D KT G (4l rontrol
(a) Acetone extract (b) Ethanol extract (c) Ethyl acetate extract

Fig. 2. Inhibitory effect of extract from Coriolus versicolor on growth of oral pathogen, S. criceti. The results represent the Mean+SD
of values obtained from three independent experiments

Q.. at 500 nm

A. actinomycetemcomitans

—— 13540

g
g . g 0,2
4 D
“w =
5 A g ol
I o
o o
- 4
. =il
Time (hr} Time (hr) Time (hr)
=325 HDeE —00d —lcontrol =135 A= IE =M= IAT =0l —Eecontrol —= 1050 —#=325 =H=I8T =004 —lecontrol
(a) Acetone extract (b) Ethanol extract (c) Ethyl acetate extract

Fig. 3. Inhibitory effect of extract from Coriolus versicolor on growth of oral pathogen, A. actinomycetemcomitans. The results
represent the Mean=SD of values obtained from three independent experiments
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0.D. ar 600 nm

A. viscosus

4

Time (hr)

—— 1350 —e—=3.23 =283

(a) Acetone extract (b) Ethanol extract

A. viscosus A. viscosus

g
go g o1
5 °
3o 8 o ———
o 5 . ' .

X Q

: -

Time (hr) o Time (hr)
=004 —Bcontro. e 13,50 300 e DA (04 =l oontyol ol Ao tn ML (04—l control

(c) Ethyl acetate extract

Fig. 4. Inhibitory effect of extract from Coriolus versicolor on growth of oral pathogen, A. viscosus. The results represent the
Mean=SD of values obtained from three independent experiments

0.D. at 600 nm

A. Israelii A. israeli | A. israelii

g E

D =

3 8

a 5

© ol a o

(=]
4 6 1z ol T ) ) ’ =
Time (hr) Time (hr} Time (hr)
—— .50 —4—=3I7 H=I4D =004 —Becontrol —8—10.50 —4=3.20 =183 =004 —Mecontrol ~0—10.50 —e=325 =152 =002 ~Eecoatrol
(a) Acetone extract (b) Ethanol extract (c) Ethyl acetate extract

Fig. 5. Inhibitory effect of extract from Coriolus versicolor on growth of oral pathogen, A. israelii The results represent the Mean+SD
of values obtained from three independent experiments

Q¥t}. <Fig. 4>} 2], A. viscosusl] A acetone FE=-20.04 mg/ml 2] 749 X H T} 9]
A5o] B 7l w7t S 1etol et AAgsHA| AsAfetkee] Ao & H]lH. 10.50 mg/ml
0] 73-¢, A7F Ao ufeh AL s Gkt LFERGE © ™, ethyl acetate 2= 5.25 mg/ml2} 10.50
mg/ml TN HIGR7|HE B|ASHE Holm AR Zitol] wief Zet fete/ds HAlch
Ethanol F+&&2] 7%, 5.25 mg/ml ‘FollA wo] A s a7t 24 Yepgtet. <Fig. 5>9F &
o], A. israeliill WA acetone F+==-2 10.50 mg/mlollA] 64|17t o], Al7HA o] wlet w-2] A%t
AA7T S71=EI S M, ethyl acetate FE =2 5.25 mg/ml2}t 10.50 mg/ml -S4 2A17F o] % 2]
‘Jgol ZsHA AaliEl= A 0= e Ethanol 55291 73-%- 5.25 mg/mlelA 527}
7V Fo, vhE = vlel 9] 437l tha: ofstA| AAE= A o= SRl .

<

AUk © 2 A1E-2 alkaloid, flavonoid, terpenoid 2! tannin 5 TFAFSH 22} thiA E2-8 261l
Jlom, ol 52 4tel, o 9 ot 5o APt FEiA Qlrk. BuHA FEE0] Al Higt
e Bk ofe] Bk glom, AE HA =522 S, mutans©l] iRt /o] HarE| ot
[37-39]. 7Egtel tisl ateld 24 e 9 SEeti rolt slelE 5o aufAoleh= Aol
d2iA QloH, & -gufjol whet-galiE= A dEd B I e v u g AHe 25 S
A7k Aol Fasirtal B ix o] Jlrh40].
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olof| & A= 982 X|oFeAl5 9l 2548 Tl T o 2 -5 HA19] acetone, ethanol
ety acetate 32 et FFLA 20 9] 24 1AL BT ZASE ALSE TR
S 1 53 R R s o B A A4 S
A1 21 S. sobrinus, X|OF-2150l 2724 0 & WASE=S. aureus, S. sanguinis, S. criceti 2
S. ratti, A|5A2F] 5 AQIH21 4. actinomycetemcomitans, A5G- U= A. viscosus, T
A50] GV A israclit 5 950, ofS BE 2] ek TR0 FRBAL 21
o}, F=&-8uljo] ot A avtE AHE A, -5 A1 9] acetone, ethanol X ethyl acetate F+&=29
Z0| 7tatof| ol At 22 5 YeRHRA O™, S ratti, S. criceti, A. actinomycetemcomitans,
A. viscosus D A. israelii®l| tHolI4] ethanol F==-5 ethyl acetate F+==9] acetone F==t 2]
St atol 5 HolHA gt o] £A5k= 212 &RI5HtHp<0.05). £35] ethyl acetate F==2] 73
S e FEE0 el A o & Ads] Akt g e I = ISITh 2 Aol A dojtl
T-5HA 9] ethyl acetate TEE-2 S, mutansOll="F2 Ft S-S HERHN O, S. ratti, S. criceti,
A. actinomycetemcomitans, A. viscosus L A. israelii -5°| oA BF 50| HA1gt w7l 9]
ethyl acetate F=52] S mutans©l N3+ FFEAHET U] 2 A GIE HoJFRIet T3k o]n]
HAE ZuHALS o] 83 TRt F7dadol] tiet e A+tof] mh2 W, EATH Al ethyl acetate
FZ 50| acetone X ethanol F+EEH T} ] =2 o] Eel=]tH39].

T FEEQ] Aol AHAC R A =2 S ratti, S. criceti, A. actinomycetem-
comitans, A. viscosus D A. israelii 5 57FA] w570l Al ‘E‘ﬂ/‘q FZ2E9 55 W HjFAT
w2t o] Ad7dol| milE AyE A E Aol oJsh, 2417 o] % 35529 ‘F ol Wt ODgo 41
o th=A yehgtow, tifi Frt Skl wheba] tiztoll Hlsl 9] A7do] A=,
2.63~10.50 mg/mlofA] thET} Bl Ste] 50%01d 2] S41a Aoiolqleh. T3t A AvteH
E1S. criceti®l] tholl ethyl acetate =&, S. ratti®l| tholl acetone 2=, A. actinomycetemcomitans

o]l thal] acetone L ethyl acetate ===, A. israelii®ll ol ethyl acetate FE=CIU A. viscosusll
5l acetone, ethyl acetate FE& 5= 3= LA 2417 o] F 2] Ao A= 2] okl 71 E]
A7l Alo= AR o] HA1Z 07 £ BSA) atE SRISHTE 53] 4. viscosus©ll oAl
ethyl acetate F+==2] 74-9+=5.25 mg/ml 2 10.50 mg/ml 5ol A HIQF 27| HE 2] 50| A
S=h= BYHE LR I Ethyl acetate F+522] St 87/do] ‘:}E F==ol s dtid o= =4
LR Bl A3 shikg o] Aol niR7 A 2 MIC testt A4S S Aol A e T 2 5
ethyl acetate F=Z&2°] H7I=0S o] 2] 47go] A 0411]5]‘_ S SRl EHA &
0] 774 et FREIE SIS MIC7H2.63-10.50 mgml] A & 5 1}
Bl A AR v mste] A2 Al olet @ 4 ek Telt TEHA FEE
& «55p Belstel 24sh o W oM MICTF dold Ao® Atmdrh E7F 4
actinomycetemcomitans®} A. viscosus©I|4| BoF 27| HE] {2 F-Alo] HAYE]R] ¢l o] A
= A0% FANEo] AvpA o g WA FEES AFAS A 7ol 8 IetEEAaAEA 0]
7N 7Fs7d0] 4430 == A o= A7,
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120 * J Korean Soc Dent Hyg 2017;17(1):111-22

& PP TR 2AA LTI YA e S AL 7
27t 54 o) SIS el 2g B0
A SIS ek S0 Beelol ol AR 7|26 ol 4siobl
%

2

B AL JLEHALS- acetone, ethanol ¥ ethyl acetate 5 33-2] 802 FZ31] 959 770t
ol gt S-S TAFE o, AASAsl41E Foll o] SAAA S A2 Ayk= ot
St At

1L T SIS o] 85 e Ak 0] 7ol tholl RE FEBelH FRAAS L}
WO, £5] ethanol &= ethyl acetate &= S. ratti, S. criceti, A. viscosus, A. israelii
9 4. actinomycetemcomitans ‘5~ acetone &= H]5] F-2]gt 20| S HEFH ATHp<0.05).

2. A FEES MICE acetone F2=2] 749 10.50 mg/ml, ethanol F+EE-2 5.25 mg/ml
(4. viscosus®1X] 2.63 mg/ml), ethyl acetate === 10.50 mg/ml (S. criceti®t A. actinomy-
cetemcomitans®l| tolA >10.50 mg/ml) 522 A= AT

3. 90| IHZE = SpFEAo] thh 73t DAL VR S, ratti, S. criceti, A. viscosus, A.
actinomycetemcomitans 2 A. israelii 5-2] w0l 3t 5 571 Y A7t 74 tof| mhE A5l &
WE ZARRE 2T acetone FEa2 S. ratti, A. actinomycetemcomitans 2 A. viscosus©]| T5}
o], ethyl acetate === S. criceti, A. actinomycetemcomitans, A. viscosus 2 A. israelii®l
SHA] ZAsHAl 7ol FAE AN e G 4 Ao, TR iR F Tt S Fetoll whbAl
LA a7t L= 74% & 3};%‘:}
o|Aro] Ao A H FSHA =2 S mutans, S. aureus, S. sanguinis, S. sobrinus, S. ratti,

S. criceti, A. actinomycetemcomitans, A. viscosus 2 A. israelii ‘50l thot] Ft@ 7} 2= <

5o 2 Aok 412 B 2159 S0 o] wrkalel ARG TAAZA] ko] TG 5
e Aoz AR
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