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ABSTRACT

Objectives: Pleurotus eryngii is used both for edible and medicinal purposes, and has a physiological
activity. The purpose of this study is to investigate the antibacterial effect of Pleurotus eryngii against six
oral pathogens (Staphylococcus aureus, Streptococcus criceti, Streptococcus mutans, Streptococcus ratti,
Streptococcus sobrinus, and Actinomyces viscosus). Methods: The antibacterial activities of various
extracts of Pleurotus eryngii were examined by disc diffusion assay and minimum inhibitory concentration
(MIC). The disc diffusion assay was performed by putting a paper disc soaked in extracts on plates
inoculated bacterial cultures. The MIC of these extracts was determined by using a broth microdilution
assay at a concentration ranging between 0.03 mg/ml to 15.00 mg/ml. The growth inhibition effect of
extracts was measured at 600 nm for 24 hrs. Results: The antibacterial activity was confirmed against all six
tested bacteria at Pleurotus eryngii ethyl acetate extract by the disc diffusion method. Acetone extract
showed the antibacterial activity only against 4 strains containing Streptococcus criceti, Streptococcus
mutans, Streptococcus ratti, and Actinomyces viscosus. In ethanol extract, no activity was observed against
other strains except Staphylococcus aureus. MIC values of ethyl acetate extract were the same, 7.50 mg/ml
in all tested bacteria. Conclusions: Pleurotus eryngii exhibited the antibacterial activity against oral
pathogens (Staphylococcus aureus, Streptococcus criceti, Streptococcus mutans, Streptococcus ratti,
Streptococcus sobrinus, and Actinomyces viscosus). Thus, Pleurotus eryngii may be considered as a natural
antibacterial agent for treatment of dental diseases.
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AAY - 24 - R4 9 ) Aol HA FE=o] FAAlRtel 28k Ftadt - 1

o] Pt HAlof| BIsiA =2 o, itslel ot & et =g 5ol oln Hars

AEH20,24]. mbA 2 Aol TRt ARigAde] Hatd Ao HAS tidez Aol
Tl 2yshe dEs st Aleg 4 i 75 e &
oAl BHiFEES o185l o= A B ol et ke A, A9l ol
H e TR A 5ol A A WA S Staphylococcus aureus[25], Z|OF-22] Y141
Streptococcus criceti, Streptococcus mutans, Streptococcus ratti 2 Streptococcus sobrinus, 1]

31 2|52 A1t Actinomyces viscosus ‘5= ©|-8-53ATk.

Ay
1. MSOIH M| BolisE= A=

ASo AL HEPd e ol A g1 Afulisto] Al MAlS st om, A HZAIA Al
a7 AREsIALE FE8uR = =AJ0] T2 acetone (99.5%), ethanol (99.5%) X ethyl acetate
(99.0%) (Daejung Chemicals & Metals, Siheung, Korea) 5= AF&SH3ATE EA7H Ao HAl 7}
250 gofl 811 400 mLE 7 51o 48417 59t WHE 52235131 ST ADVANTEC No. 2, Advantec
MFS, Inc., Tokyo, Japan)st] 11 @&-2 A|AsIA}. 531757 (rotary evaporator, EYELA
A-1000S, Tokyo Rikakikai Co, Tokyo, Japan)& ©|-85}o] S S 2Hd3] 3TA|I7|H 553t 0] 5,
DMSOZ -g-sffsto] Adlof| AR8-sH3ITh

Y

2.4 '

o2

CELIETE

o
Ao ALERE = 65O F Staphylococcus aureus (S. aureus), Streptococcus criceti (S. criceti),

Streptococcus mutans (S. mutans), Streptococcus ratti (S. ratti), Streptococcus sobrinus (S. sob-
rinus) 2 Actinomyces viscosus (A. viscosus) ‘5-°]™, FBEAFAE] (Korean Collection for Type Cul-
tures, KCTC) 2 5E] £F dto} AL8-513t<Table 1>. HiA|+= Brain-Heart Infusion (BHI, Difco,
Detroit, MI, USA)2} Trypticase Soy Broth (TSB, BD Co., USA)& AF801.0H, LE W& 3|
g iAo FEste] 37°C E71/d Bl 1(5% CO)0lAM 24417 vl

Table 1. List of strains used for antibacterial experiments

Microorganism KCTC No. Media
Staphylococcus aureus 1927 BHI
Streptococcus criceti 3640 TSB
Streptococcus mutans 3065 BHI
Streptococcus ratti 3655 BHI
Streptococcus sobrinus 3308 BHI
Actinomyces viscosus 5531 TSB

BHI: Brain-Heart Infusion, TSB: Trypticase Soy Broth
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MEous FEE0| g S92 YueRi(disc diffusion method) © 2 S5t 2t 225

7 50 mg/ml 9] Fr & 550 ARSI o= 37°C]|
K 24 X124 S WleFeE T, 35] AMIISIA2 ], S 600 nmolH SR} 0.10] HES
Sst TR, WARIA] Bt o Fesch ARSI acetone, ethanol ® ethyl
acetate FE== 2172} 1.5 mg/disc®] 52 paper disc (6 mm diameter, Whatman AA discs,
Whatman International, St. Louis, MO, USA)ll S5A1A S01E SEAIX] &, gl v 2] 3Ho|
233}, 37°ColA] 24417 HIOFE TR, disc] 1ol B SAIEo] A4S v o] el A(ver-
nier calipers, 0~150 mm, color world, China)Z =745} &t S-S 2RIsH3TE e Al=of

T AL 38 WH UATSIGI,

4. 0p4=2| 2| AAfotts=(MIC) £

A broth dilution methody& o1 §5le] P4k 65l chet Aol sl Sold
=9] HAAS L (MIC)E STt AEo|HA ethyl acetate FE =S |15 15.00 mg/ml
ol 0.03 mg/mI7HA] 2814 <2212 0 2 8]4513IL). 96-well plateo]] BiZ] 40 pl2t FEE 60 ple
2Rkl HleF o] XF-5 L7t 5x10° CFU/mIZH B %5 3141510] 100 pl o] +F Bl 247t}
of 37°C @71/ wliF710llA] 24 A17F Bl dstAALt. 600 nmol|lA] F =5 S7dst.oH, ool A4S
AAlste] FF =7 HSkelR] AU HAElE HAsEE MICE 2753t B Al=of theh A

AlSoTHA 22201 5= B i ARt Aol fE AsA s a s ZAIIr HAT S
= B AR AT ARSI FEE FollA Addol| AFSH 659 ol el ol
LFERH ethyl acetate FE&E2 M-S 2 AR .2™, 15.00 mg/ml, 7.50 mg/ml, 3.75 mg/ml 2
0.03 mg/ml 55| AEo|H A FE2-2 H7ISHHA MIC SRRt 202 A5kl
th. 37°C @717 Hid71°1A 3, 6, 8, 10 B 24 ARZFEST HISF =, 600 nmoflA] 23 =(MECASYS,
Korea) S S7g5to] FAIRES] 5SS SRlsltt. Atz C 2= 555 di4l DMSOE

Hrheh SoHS ALglolT), BE A]2o] gt %2 38] Wk A Alallrt,

7. A2

|t

1 23] 0] EAIEA 2] 2] = SPSS Statistics 23 (SPSS Inc., Chicago, IL, USA)S ©]-851] ANOVA
test2} Duncan’s multiple range test=2 A4 2144 742 0.052 slith s A2 33 vHE 4

Aot en, Avhes P+ HAE ERA QI

O
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1. M50 Bolis2=2| ehaetd

AfsolHAl -GallE=o] dtoll tisl Uehile e Ak ] ffel duehi & 55t
AeAske] 2718 S-6kAnt. 3 Aekt A S, aureus, S. criceti, S. mutans, S. ratti, S.
sobrinus 9 A. viscosus & 65 75 A8 AY= <Table 2>0f LreRd A o], Ajlgo]
H419] ethanol F+E=°4 =S, aureusE A|2JeH L A] 552] ol A AASATsl a7t HeRtA]
OFQIAT acetone FEEONA=S. aureus2} S. sobrinus-& Al 2ISE L] 4£9] 5o 4] oFSH S+t
S YERHITE S aureus woll WS ethanol ==} ethyl acetate F==°llA 22t
10.76+0.63 mm, 10.49+1.23 mm 2] LA o2k B doto] 93t St e/d-S UEH AT S. rarti
| A+=ethyl acetate F=E=°14 10.89+1.75 mm 2] 743t A8 H ¥ .0 acetone FE=oA =S
2 S HEFHRALL S criceti= ethyl acetate F&=°14] 8.19£1.90 mmE LFEFH 9, acetone
FZ2E04 6.66+1.15 mme] Aal2kS HATY. S, mutans©ll WA ethyl acetate T===2F acetone
FZaol4 ZF2}6.1240.16 mm3} 6.2140.36 mm 2] AJSAoljehS H ol wg/do] uf-- eFshA| 2
o1=]}ich. S sobrinus Tl TRt ethanol & acetone FE2E|A = AL Holz| ¢k v,
ethyl acetate 222 749 10.03+0.74 mm 2] A-E-#]5[|ehS FAJSHATE T3 A, viscosus w2 73
%, ethyl acetate F~E-E-> 11.69+0.85 mme} o] 7F 7ot @ d-& UE ATt Allso|# 419
ethyl acetate F=F2-> S. mutans©l| oA o9~ oFet 285 B AT ofE o] tisl] =% bt

ANE BolFelon], T 2280 sl Hlid B GRS Seig 4 it

Table 2. Antibacterial activity of extracts from Pleurotus eryngii against oral bacteria

Diameter of growth inhibition zone (mm)

Strains
Ethanol Ethyl acetate Acetone

Staphylococcus aureus (KCTC1927) 10.76 (+0.63) 10.49 (+1.23) -
Streptococcus criceti (KCTC3640) - 8.19 (+£1.90)* 6.66 (£1.15)*
Streptococcus mutans (KCTC3065) - 6.12 (£0.16)" 6.21 (£0.36)"
Streptococcus ratti (KCTC3655) - 10.89 (+1.75)" 6.54 (£0.94)°
Streptococcus sobrinus (KCTC3308) - 10.03 (+0.74) -
Actinomyces viscosus (KCTC5531) - 11.69 (+0.85) 7.62 (£1.46)°

-: no inhibition(6 mm)
The results represent the Mean+SD of values obtained from three independent experiments
Means with different letters (a, b) on within a row are significantly different by Duncan’s multiple range test (p<0.05)

2, F20)'4= 224 =(MIO) £

Mol slo] 7 mgE o] A5& Asfished] ot Hasedl XA s s MIC)= A
i ol e o] 85t S AsolMAl el Al 7] FE= & dueiiHoA 7 - &

7do] &7 Uehd ethyl acetate FE&2] MICE 545131t Ethyl acetate S -8l = gF Aol H 4

=
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oS- HAMIZ| 2 15.00 mg/mlolA] 0.03 mg/ml 557} E| 5 284 5]45ted 37°C @71/ vl
71074 244171 8l 2, 600 nmOA S FEE SA5HHA 27]9] S35 e} vl wsto] k= 2
S5 MICE Z75I3Ith <Table 3>3} 701, S, aureus, S. criceti, S. mutans, S. ratti, S. sob-
rinus A A. viscosus 5 AN ARSI HF R4 7.50 mg/ml 2] FLSHMICE 22153t

&

[e)

O

B>

Table 3. Minimum inhibitory concentration (MIC) of ethyl acetate extract from Pleurotus eryngii
against oral bacteria

Strains S. aureus S. criceti S. mutans S. ratti S. sobrinus  A. viscosus
MIC (mg/ml) 7.50 7.50 7.50 7.50 7.50 7.50

3. 70 4E 4= At
HA= SHbolA] = ol A g o] LrERd ethyl acetate F+552] 5 9 AKH

of| Wh2 AL A S S5 659 waFetof Ao Al ethyl acetate FE&=-=15.00
mg/ml, 7.50 mg/ml, 3.75 mg/ml, 1.88 mg/ml, 0.94 mg/ml, 0.47 mg/ml, 0.23 mg/ml, 0.12 mg/ml,
0.06 mg/ml 2 0.03 mg/ml 52| =2 H7Islo] vidst.2™ 0, 3, 6, 8, 10, 12 H 24 A|7Fo]S, &
P 217 22X FEES 7] &8 izt Bl WSt oW, 1 % 15.00 mg/ml, 7.50
mg/ml, 3.75 mg/ml 2 0.03 mg/ml 59] 1= FEE H7I= QI 650] 74T #o| AL HslS
<Fig. 1> JERH Tk

a2 6 AR JA 5] o] ARt o % 24 A7 FF I Ffo] 719] T7FsA] o= dise
715 BAH. AsoIH A ethyl acetate FF=0] 7o A5l miRls Y= AR 2
<Fig. 1>0]4] H= 1o} o], 2520 Frtgotdas o) Ago] ZA A= A= & 4

o™, A== AR E ST Zhe Sele 4 QIQIE 15.00 mg/ml ol = vz
Bl 7#0] AJ-o] A AA| =] 0] F-Alo] 'WAISEA] o™, 15.00 mg/ml H Tt W2 “5eof A
3APA] ) Z410] whistaA tiz2t Aol 19ich, 7FE e 3191 0.03 me/mlol 1%3

ARF 0% 32 T0] FAlo] WAsto] 24A[3F o) Fo] BTt Fo] 8o] BT 3.7
mg/ml 2] oA 3AIZ A 12A17174A] o] tha fhﬂ SAGFAROH, 12417} o] Foll = %%E

7+HaAs] J5st3int. HiHol 7.50 mg/mlof A= s ol A 12417 HjF Sofl e 23T gho] 2
Zsto] o] Aol A== ZS gele 4 3l E} T2 =0l oRt o] Ao n]2
ol A 6F w7 ol A Hisset ARHE HogF3lo) ol= AlSo|Al F2E0
AMe o] Aee SAAZIAL B2 FolM = A2 LERITh

fr dc %o
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200 200 -

150 4 150 A

0.D.(at 600 nm)
0.D.(at 600 nm)

0 3 6 8 10 12

-0.50 - - =
Time(hr) Time(hr)

—4—1500 —7.50 —e—375 ——0.03 —=—control —4—1500 —*-750 -—e—375 ——0.03 —#&control

(@) S. aureus (KCTC1927) (b) S. criceti(KCTC3640)

200 ~ 200 -

0.D.(at 600 nm)
0.D.(at 600 nm)

8 10 12

8 10 12

Time(hr) Time(hr)

—4—1500 —*-750 —e—375 ——003 —&control —4—1500 —*—750 —e—375 —0—003 —#—control

(¢) S. mutans (KCTC3065) (d) S. ratti(KCTC3655)

200 2.00

150 A 1.50
E E
3 1.00 o 3
§ 050 ;5
o o

0.00 o &

0 3 6 8 10 12
-0.50 - - B
i Time(hr)

Time(hr)

—4—1500 —*750 —e—375 ——003 —#&control —4—1500 —750 —e—375 ——003 —#&—control

(e) S. sobrinus (KCTC3308) (f) A viscosus (KCTC5531)

Fig. 1. Inhibitory effect of extract from Pleurotus eryngii on growth of oral bacteria. The results
represent the MeanzSD of values obtained from three independent experiments

AokA)% 9l A|FAgtt e TR ole] FRO| nlBo] PelA SAZ I ATAE
Slo PShE 7108 el glom, ARITe B2 S euete] Aol skt A diEe] 5
FFaka Gl FAlele, olejdh TAAREL A7) 45 ZolAL 4L oAlste] ool 7hs
Foll= B0k 0] S-S 1wy Fo T X RS W 57 o]k, nfebd 74
g 773 ) Terek B ofsl] SALZ 0] HalmhAel i WAk 20 2 delA gl wiRe] T

7t S AN e TR ] o B A5t S asith & 4 ke ZoltH26-28).
o] HAL HefRt 22 diibE S 2etslal ST, o MASS el S 9 It

5o maptoln] dEA 1o, ok Al o & gl of milof| A 7 a et wE o 3

/o] Harwo] QIARH27,29], o g Vo= o AlEoIHAle] g/
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e}, meh 2 Aol Aol Ae] Sul SRR (e 34 e 9
2 Ba 0z o) 17 Al e HRLAS FASIE). TR A
= 2|ofA12o) Z7PE A © 2 WSH=S. qureus, S. criceti, S. mutans, S. ratti 2 S. sobrinus
SRS GHSI= 4. viscosus S22 F 60\t S, aureus— 7A735H AR H|7), 012 0]
25l wj i 5of| EASh= A AltE 024 1A 3hsd A o] Fatt Wedutoloh 2|3 A= &
of A, #8%5 2 Z59 & R AT -2 o] = A o= B E QIe30]. AJof

)
QA1 HA 0] =9 Q1] mutans group®ll ESH=S. mutans, S. criceti, S. ratti 2 S. sobrinus &

2|4 9 2]oto] 2a]ole FoA WA= 2|oleAF0] 39 Allto|th31,32].

Ethanol, ethyl acetate ¥ acetone 5 3%-72] S| 2 23 AfEo|HAlof thet o avts AL
241} ethyl acetate +E=0°] 652 Tt HFolA -2 HERN 2.2 H. ethanol &=
AM=S aureusO AT A2 BT, acetone FEENX=S. criceti, S. mutans, S. ratti P A.
viscosus 5 452 F7FatolA FtEAdS UFERHSITE Park 512719 -l 2JSHA, chloroform,
methanol, acetone, ethyl acetate ¥ 57 508 T2 2 el WA 2329 -2, S. mutans
oA /S-S HolX| QT HI5H O, 2 Aol A% acetone ) ethyl acetate T=E-=°14
TS ol oFet Pt eAd-S B Yot A O 2 ethyl acetate F==2] -9 S. mutanss Al
Qskar x|okQ-Alof| Z17PE A 0 2 TS S. sobrinus, S. aureus, S. ratti L S. criceti®t A|FA2H A
Q151 A. viscosus®l| 73t PSS UERHA 2 M, 7.50 mg/ml 2] s oA FAA s E(MIC)E
slolstoict. whehA b0 HALS acetone ™} ethanol X.Th ethyl acetate” | 7330 % wol| thal] ot
S U= A28 E4dS S50kt o ARt 8= gRIE|glom, o= AEo] X
ol '3t A Al At ARIT29]. AEoIHA FEE0] B oA Alte] el
of| whe} izt H o 0] 50| SX1E] = Hlof thiet ¥l A7 H @ 5hH, 9 Ao A &
=0 R AR e o] W AAIste] dwtell TRt oA ks E}lskal, Aee
s

~

O

2] ST OFIY S0] 37} A7 putslolobd S0 2 ATk BG4l FEAhE
2 vehRe SR U] RS SN 4 G S5 S BB FEATE A

B 5

B 7= A0 A ethanol, ethyl acetate H acetone 52 G122 5&5}0] X|oRe-A1=a1} 2

FASY N S qureus, S. criceti, S. mutans, S. ratti, S. sobrinus B A. viscosus 5 652 FIdTFE

1. 923 SIS o] 85t 65-2] d=tol thgh a2 d A1l ethyl acetate F===0llA] A&
ol g5 RE L7ldol|A S 2RISII O W, acetone 2= S. criceti, S. mutans, S.
ratti D A. viscosus =2 7ol 5l thA kst ah-HA]-S H Ith Ethanol FE22-2 S, aureus©]|

|

oA et s o axtE Bk AEolH AL ethyl acetate F+E2-2 A. viscosus ©ll sl 7}
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2. MICE g3 shaloll A 6] L7l el SFa-EA1-S IF B9l ethyl acetate 2522 0]
golgon], 02 Aol A8 T2 RE0IA 7.50 myml A
3. 6501 77l T 01 A ety acetate FE20] A1 415 TS SloIgh 2k, e
o= Algto] skl o] ZAske AL B1151, 7} o} lo] wet o] 4 ]

sl 7} 57151901, 7.50 mg/mloA = Alto] ZBatstiAl 37t fasto] sl &

TP U e 22 stelsiict

olge] AME FoH, AEolHAl FEE o] AokeASol AR 0 & WolSh= S, aureus,
S. criceti, S. mutans, S. ratti 2 S. sobrinus 52 XA|FHLRS FHSH= 4. viscosus©ll tHet ot a vt
7} Qleks A gRlskyl oM, XokeAlSat AFAehs Bl ER 7 ERe] o2 flste] HAA
A 7ol &8 4 & A o' A=
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