The Korean Journal of Microbiology, Vol. 40, No. 1, March 2004, p. 17-22
Copyright€2004, The Microbiological Society of Korea

EED FiH =222 MRSA2} Candidad| CHst

Holst
nedrisin o ithEt o|dEstmal

FAA AT EY THLE A2 YA Q) Sdo] RTH T gl A Y AL G- A7 A A
W) 2 g8 2 gt o] EAE ) Asl] Sl by s A o2 A ghe X Bl AMEE o] 2 A E<l
333 Y F28-20) methicillin-resistant Staphylococcus aurens(MRSA)®l o) 3} 384 B4 of -5 T A}s}g
o}, 329 vlgh-g 33E-2 MRSAS} Candidadl] o 3t ¥ s A & vhepliglon] 3 22 EHH 24
o] ol ¢o2 =23 JFAZS ML Y A THeAel A ALE HeAH.
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Penicillin®] 1941'd 9&Alol] AMEE]7] AlkEl 3 49 2l
beta-lactamase 2. 21§+ AVAH WS A 2ol ek
Wiz 1950t o] ARR-E 7] Al&SE chloramphenicol, tetracyclines,
macrolides, aminoglycosidesS A= WS Zte XA Pdol
SA3 U oM, B-lactamasedl] A B peniciillin®] methicillin®]
1960130l ALER o ol WS Zhe SNIEANTT
(MRSA)] 2 The a9 1961de] S3315rh L o] % MRSA
o] B8 Alg /18 19881l vancomycindl] L=
AL Hole Aol YERET 199719l = vancomycinol] T
Aol AslE FAZEATFIro] YB oA AR o] A Al

= F=l27) 2L o]F oe] Yebell A vancomycindll
Yehlle e dTaro] B8 Hivhe Bavt Alg o]
A= Aot mEbA FAYA Ul B oz A
AR 9] 7ido] AlgE EAlOIA R N2 SRS
he e B AR Qg IS P8 2 s
o] AIE HAstr] A% W] shiz B2 AlEEo] oy
vt A HFH o2 A% X 5ol AREE o A EEA
EAS BEa] g A7e EeA Agsigom A
T AFEc] APsa ok 2y Sl ool tigk AT
7t &R} Zslt.

2 A7 A L T AR g AE kAo
GBS 780 e EAS ] St A Yste = ¥
o) AEQ) B (Scurellaria baicalensis)Q] malol o-&kvl AlEQ) 3}
W(Phellodendron amurense)®] G-I &3+ A5 dhtd
s ot 7] et Al E ATt
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A& A7IEA de FEA U bR Gl Axd &
3} g TYste] w2 BB
*E

£ 500 g teflon stopper’t 528 separatory funnelf]
A7 S8 7S it IR, e, 29 w42
712} 1000 mie} £91E Yol el 2447t WAF The o7}
ZA(Advantec Toyo No.2)2 A3t R(3L FHEH o|a} &8 A
< A3 A A& rotary evaporator(Eyela, 573018174 723
A AHgB1] 7He@re) BEs 4,

g

SrEd HAl

MRSA2] vjekol= Mueller Hinton agar$} brothE, Candida
albicans®] Bl ¥l Sabouraud's dextrose agarg AE3FTH
MRSAS$} Candida albicans's 2001'd Teid)ghal <ht ol
A3 FEAA B8 FFE T 47 1079E A9t
ARl on R #FES ATCCY KTCC 4558 B4
o} AR8-3l=tl ATCC TFEL ITHEAAT A, KCTC
TFES SN FTEATYE LA ezl BF
dro} ALMESI T 2eRdT 085 Saphylococcus aureus (ATCC
65389), Bacillus subtilis (KCTC 1021), 183 C. 2= Escherichia
coli (ATCC 11775 L1), Salmonella typhi (ATCC 19340), Pseudomonas
aeruginosa (ATCC 27853) 2 Proteus vulgaris (KCTC 2433)E,
I8)a AF-E Candida albicans (ATCC 10231)8 A3t

g AARE disk diffusion] & AREBIATE. Bl E Al A g
HE FEES FAE AL 995S Z7te] Sl ) A
8431 SMAE 212t 20 S A7 6 mmY] filter paper disk
(Advantec filter paper No. 26)°l 7[5l S<dollA AZRAIA &
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e AAG diskE ARSSIATH B4 B 5 Axd O0ES
Mueller Hinton brotholl F-#-8}3L 37°C ujk7)el) 24413F w3k
& Mueller Hinton agaroll THA] vl o3 4 #9] S 3}
WA brothel] 2o HiYEI L F %S McFarland nephelometer
standard # 0.5 BF FH-FY 0.1 mE agarEHol] =23 o}
+ Y&AEE 2% 37°C wiYlolA 18217 WS o2
HAE AFAAde] J73E A5k

FEEEY oL 279 o HAHE BEUE 7 FEE
200 mg2 &v 10mloll £33 84 (200 mg/10 ml) 20 pI(400
ug/mhet 28 Al B AgE &Ag 20 ¥ 7hated HEgE ta

E& AREStY dazm FhPHo R Al o A4 AR
zone®] 8mmold 1 AS IFTEY S FUIH
minimal inhibitory concentration(MIC)E A& 3}H L control 2
Zyzte] BulE 20 s 7hete UG Y2AES Zol AHEst
At
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2
3T 2 &80 ¥TEY

MRSA2} X =70 Cf 5t &Y

1) 32 25 . MRSAY g MICE &4t
ug/ml, JEE2 gt FE2E5L 200 pg/ml, WEls FEELE 50
ug/ml, BFEE-L 100 ug/mlE wWels F2E80] MRSAY g
Aol 71 wkon, TxTwo] it MICE it 325
2 400 pg/ml ©1YL, YEFEEWES 200 ug/ml, HEH-S FEZ
2 50 pg/ml, B FEE-L 100 uygmlE WIEE FEE9] Ao
7V ERAL B FEE0] 1 ool

2) dit 2257 E FE52 MRSAY Uig
MICE 400 pg/ml ©)olQlal, tE2ae 2259 MICE
100 pg/ml, el FE2EEL 200ugmlE 85 25 30 &
TEI7} 47 Yrom, B FEE2 400 pg/ml o)delslen,

==

TE=E

Table 1. Antimicrobial Activities of the Extracts from Scutellaria baicallensis

Growth inhibition of microorganism

Extract and concentration(LLg/ml)

Microorganism
Hexane Dichloromethane Methanol Water
400 200 100 400 200 100 400 200 100 50 25 400 200 100 50
MRSA-1 + - - + + - + + o+ o+ - + + o+ -
MRSA-2 + - - + + - + + o+ o+ - + + + -
MRSA-3 + - - + + - + + + o+ - + + o+ -
MRSA-4 + - - + + - + + o+ o+ - + + o+ -
MRSA-5 + + - + + - + 4+ + o+ - + + o+ -
MRSA-6 + - - + + - + o+ o+ o+ - + + o+ -
MRSA-7 + - - + + - + o+ o+ - - + + + -
MRSA-8 + - - + + - + + o+ o+ - + o+ o+ -
MRSA-9 + - - + + - + o+ o+ o+ - + o+ o+ -
MRSA-10 + - - + + - + o+ o+ o+ - + o+ o+ -
S. aureus* + - - + + - + + + o+ - + o+ o+ -
B. subtilis* - - - + - - + o+ o+ - - + o+ - -
E. coli* - - - - - - + + o+ - - - - - -
S. typhimurium* - - - + + - + o+ - - - - - - -
P vulgaris* - - - - - - - - - - - - - - -
P aeruginosa* - - - - - - + o+ o+ - - - - -
C. albicans-1 + - - + + - + + o+ o+ - + o+ o+ -
C. albicans-2 + - - + + - + o+ o+ o+ - + + o+ -
C. albicans-3 - - - + + - + + + o+ - + o+ o+ -
C. albicans-4 + - - + + - + + + o+ - + o+ o+ -
C. albicans-5 + - - + + - + + + o+ - + + o+ -
C. albicans-6 + - - + + - + + + o+ - + o+ o+ -
C. albicans-7 + - - + + - + + o+ o+ - + 4+ o+ -
C. albicans-8 + - - + + - + o+ 4+ 4+ - + + o+ -
C. albicans-9 + - - + + - + + + o+ - + 4+ o+ -
C. albicans-10 + - - + + - + + + o+ - + o+ o+ -
C. albicans* + - - + + - + + + o+ - + + o+ -

*: ATTC or KCTC strain ** : +: 2 8 mm of inhibition zone,
- : <8 mm of inhibition zone
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Table 2. Antimicrobial Activities of the Extracts of Phellodendron amurense

Growth inhibition of microoranisms

Extract and concentration(pig/ml)

Microorganism
Hexane

Dichloromethane

Methanol Distilled Water

400 200 100

400 200

100 50 400 200 100 400 200 100

MRSA-1 - - -
MRSA-2 - - -
MRSA-3 - - -
MRSA-4 - - -
MRSA-5 - - -
MRSA-6 - - -
MRSA-7 - - -
MRSA-8 - - -
MRSA-9 - - -
MRSA-10 - - -
S. aureus™ - - -
B. subtilis* - - -
E. coli* - - -
S. typhimurium* - - -
P vulgaris* - - -

i i i

Paeruginosa* - - -
C. albicans-1
C. albicans-2
C. albicans-3
C. albicans-4
C. albicans-5
C. albicans-6
C. albicans-7
C. albicans-8
C. albicans-9
C. albicans-10
C. albicans*
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* 1 ATCC or KCTC strain
** . +: = 8 mm of inhibition zone, - : <8 mm of inhibition zone

FEAP] ek MICE F3F 35S 400 pg/ml 0)/30] 3,
2z e2vey) veke 200 pg/ml ©|HT & FEEL
400 pg/ml ©]/go]Ach.

== =)

TE=ET

Bacillus subtilis O LH8F MIC
1) 85 F5E : Bacillus subtilis®] 3 4t 282 MIC
T 400 pg/mieldoltal, v Fxadgt FE&E-2 400 pg/ml, ¥
Bhe 20 100 ug/mlo| YT & FEE- 200 ug/mlo] ATt
2) S F25 Ak B FEEY MICE 400 pug/ml o4
olRx tIFEEME 25 & 100 ug/ml, WEE FEHEL 200

ug/mie] k.
Escherichia coli Of Ci8} MIC
) 3= F=E FE2EY 5

A 2EE Tz ady 3
E9] MICE 400 pg/mlo]y o]z wehe 3

olitt.

ZEo] 100 ug/ml

B-50] 400 ug/ml o4+l MICE

LERR I

Salmonella typhimurium0|| LH8F MIC

D B35 325 dEFEavy 225 Ags FEEY
200 ug/mi®} MICE WEh] 1. 71e} FE5E52 25 400 ug/
ml °]’do]ict.

2) 3 &L UFEade $58v70] 400 ug/mle] MIC
£ UERHRIAL 718} 55 52 400 pug/ml o]/do] At

Proteus vulgaris 0l T 8 MIC
) #F FEE

OoE =

FZEE52] MIC7} 400 ug/ml o]l

1=
2) 3 &5 . dFEaug F22v] 400 ug/mle] MIC
& WIS YA 2 252 400 pg/ml o3l AT

Pseudomonas aeruginosa

gt o ey

oll
wlErs FEE1ko] 100 ug/mie] MICES U}

=]

TEE
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WAT T FEBEL 400 pg/ml o) do3lrt

2) g F2= E]ﬁiiuﬂs} FZ2uto] 400 ug/mlie} MIC
& YR 718 F2E 2 400 ug/ml ool

Candida albicans Ol T3t &2 &N

1) BF5EE - I FE2ELS A 105 F 9 T4 400
ug/ml«] MICE urahﬂaiz UZeng 2280 9E 2 )
3t 200 ug/ml, MEE FEEES S0ugml, & F& =2 100
ug/mie] MICE Yehj o).

2) 3 F2E . B F5E2 MICE 400 pg/mlo)/do| A,
AL F5E-2 400 ug/ml, v FEWE FE229 vEg FEF

£ 200 pg/mi2] MICS UERASL

BSOS 715104 HZA|ZI ClA3E
w g avHE A gk

=t
=

K

A FAet B AREEES 3_ ]E‘é} F Ao =
ololA] YA WgTEC] 283t Zo|¢tol oEAlE ZY
Agke] A 5ol B2 oS 237“3"12”1 o]& &t g
o o3t ZrAAgE tH3L] At 2L FAAEe A

o] U] a7H I AT ANZE A7} T % Al
So] #71Y el WAds 530z oEgo] 7EHT
HZoll= Algo] wHE 7 Z3E gk AR 42 vancomycin
o WS vehlie dEo] §st G wiEEoP# o]g
2 A RFE FEY Z7RRE Bohgia A AAle] e83ls
& go 2o ZEAE A5l defo] £ HagE woln
U AAolthQ2e, 29). B ZHT FAAEL] sdo] AFBIAT
A= FAAE NEstedes B2 AR 9 T2 B2
ZAu7E Bashy] wiel 4% EA7F obdth

AARAZIFE MEd=el 23 e &5 80%7t AF
sl slAIsfa Sk F4IRLE) 2 ool ekat 3l
tha g FHEe] & AEES AMEERE ZlolEka it
(22). 2AEZ] X5z oA AFR|E0] AGE o] Fom AR

A= Agste] ARSEHIL Tt AEE0] 7};%_3)\5 FrEAS
FEt1A sk ATe AA 2 FollA 23 AFH JgPE
gkom H old gt AT =FES] A% '—7]'3}31 ATt
YEAME FuHA o ZRE] A FFHY JdEDS Bt
€ Bt AAR@2n, velAlgelelMe Zi - 43 £719
A(17), o1HEANME Bl 31, Fuplol e 2ol (23), 4
oA FAA(33), D@ =X e &l A a8 U=
EZo] BeHAths Bt AATH32). EAole T2 Ak
Zate} AFAEC] A AR AFEES o] AFRIEC]
Age] A g0l ARgste fria SR HEES A s 2
o2 7yt Auisted ATt ok 7 eiE SRS Tt
AL e e kR 7198 TH dA7kA] AgEge] A5
AREEO] 3 ARl E B2 AT =850 VA (8-

I‘
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24).

FUAME AEA B Aol tigh A7t DRolA
QAT YA 7 oL 2Ee) nEol} Pokat] Sl
A, 248 EE s Aol $9sl3 gk Telstd
5 ), TR ), T 10), ERE(7), 2H2),
£9(15), F503). FE13), FEHT A, B495@), 9o
4 ivel #3(16), BF-89) TolA FtEAEC] F2 EoiH
A,

B A7e A% PR ARREHY E40] gAY I Ao
2 ezl AEEERH d, AT, ol x e FLE
= 7T gl BAE bl A% A7) deke =
a3} gleka Qen $2 Puls] 22BE0] Bl YED
b AR e Sistel AEIzc

B-F(Scutellaria baicalensis Georgiys- ZEZte] AEZ 1 8
ﬂ«] F9 AEL2 baicalin, baicalein, woogonin, wogonoside,
neobaicalein 2 sitosterol ™ B2, o] =g, oL
2L, UAALE, e, AHe-E AR 4 3
zZhgo] ok A i I, HGardnEag), o8 5
o8] 23kE gkl AREEY TS G TR A
9] %ﬂ(%‘i‘%; Phellodendron amurense Rupr.) o] =R
ZFQXE-L berberin, obakunone, obakulacone, dictamnolactone®]
gom FFAL SR AAZHE- FAAAE, o= 2 g A
A2E 35—-1%{]3}%01 Sil‘: Aoz deix A g, i 5
£9] 3%, 45, £1 59 Asdl AREHATHe). = T &
= FZE-0| Listeria monocytogenes, Bacillus cereus, Escherichia
coli B Vibrio parahemolytzcys"ﬂ ek S as 9L Busky
31(14), °] & §L:!-Elo] Shigella dysenteriae, Staphylococcus,
Bacillus subtilis 2 Escherlchla colicll 3-8 Sl B s}
G tH12). Huang 5 39 wogonin®| BY Ztgulo]a Lo
thate] ol %‘éol NS BASFHAIL28), Sato T
Scutellaria barbata®)X E2E flavones®] MRSA°) 3T a¥r}t
V5L A IHATH30).

B A7 35 FE5E0] 9 FFERY Aol At
Hoz wohon A7 FEES AL WEE FEE gad
7} 778 %1 EFEE0] 1 tEoldlen, 8 FEEME
gz zde #2539 e 5259 iy A9 v
Ao HEE FEE2 axsAddE) ety FHaAE
HERH A °L9}°E] E FEE2 o] it

AE2RE AAZHAL FEFE o giRE 9A 4] 2
BolE F2E At Hx 54 = =
ME FEIAW 238 deog FEohe HE ARRHIL Q)
ok 2 FAA] a3 Foll syt 8o A Al g
i Qe v dAE e 5-8490] opd BAo|ARt
G375 KA A 8402 yhEo] ARgala itk Sl
@ gujg 259 2848 Edolgx gEe| v g
A7F Wi R O}X“*O] 09 FaAZA9 sl £4
7} itk FAdo] w2 fulel] F2¥ BALS 58olAN
7178 284 EEET fA4 e Ho| vk & Agelx 71
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T7F 8

71 Exlo] ds] BAZE i FEE vEA 4ol Hnpd

=2 TS VebE Aoz Rolw W3 Candida albicans®
et =& IR B3-S vehlio] A 28 2 Candida
albicans®] 93+ BT XNEA2ZAY MY 7L HAFa
()11;].
AA .
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ABSTRACT : Antimicrobial Activities of Scutellaria baicalensis and Phellodendron amurense Against
MRSA and Candida

Inwha Seong (Department of Microbiology, College of Medicine, Korea University)

Scutellaria baicalensis and Phellodendron amurense, which have been used traditionally in treatment of many
kinds of illness including infectious diseases, were extracted with hexane, dichloromethane, methanol and
water, respectively and serially. Antimicrobial activities of the extracts were examined by disk diffusion method.
Methanol extract from Scutellaria baicalensis revealed high antimicrobial activities against MRSA, Gm-
bacteria and Candida albicans, dichloromethnane extract from Phellodendron amurense showed lower activity
than the extract of Scutellaria baicalensis. Results suggest that methanol extract from Scutellaria baicalensis
could be one of the candidates for new antimicrobial agent against the antibiotic-resistant microorganisms by
further steps for the purification, determination of structure and synthesis



