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Penicillino] W48 Jelle E=~vo] YE beta-lactamase
o JEE 2] e methicillin®] 19603 NLHAN 0L} 11 TR
31 1961l ofell W& Zle FAEZFQ Methicillin-
Resistant Staphylococcus aureus (MRSA)7} 3391 1 E&
2 A4 S 198839l vancomycin®l] I1w2] 143&
Holj= AGo](31), 199739+ vancomycindll that ZHpEAdo]
Aetd FAZTFo] QoA B A AAE A 8t

<=u(29) 2 o1 AlA o Yol A vancomycin] /43S
71 AT el B EYich F4A Uiddel aades
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Moz FFAFe] X5 AMEE & AEERY dEHS
syl A3 A7t @] AT Qo] FHZole ‘herbal
antibiotics’2he &-017F A& a1 AA|wk Ffjollal= ol i3t
A7t EEEhA] K3lTh34).
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wiztol Bub 650 g8 teflon stopper’} F-2HE separatory funnel

o] Y1 dichloromethane, methanol (DukSan, Korea), &2 <A]
2 Ztzt 2 EE e {ujE Yo 323515, dichloromethane?
methanol ¥ A2 A-ol|A 24X AR, B FE22
80°Cell A 2413 Sk 7R3t &SI Sl 24 &
AL et 217} JBA R gt TS rotary evaporators At
Bate] 40°Col A 7R 2 FE3t A

g AAl

MRSAS] Bl Mueller Hinton agar (beef infusion 300 g,
casamino acids 17.5 g, starch 1.5g, agar 17 g, 575 1,000 ml)
9} brothE AREEIYY @FE 2001 T iEhw by
g Eajo} o) BAENN E2]E MRSA 3 10579 84
TET-H BETT(ATCC 653898 AHE-3HTh dF8d78 k=
O3 SRS ARSIAE 11 ol FEES] 340 ALE
3l &2l dichloromethane ¥ methanol ©] Z1 A dtAdo] L
o] o|RkxQ] BIHQl tbe dilution WHeL: agar dilution HHH S
2 g gl7] WEelitt

HE FEEES 479 S92 &3% 8920 mg/mi)ye 27}
o Bujs 26 AT A% HMH 20wE HE 6 mme] A7}
Z(Advantec NO. 26) T2~ 7}8lal SdollA] AZAIA &)
& AAS J=asd ANt 152 Mueller Hinton broth
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of X3l 37°C wjokr)oll 24417 wijekgt 3 Mueller Hinton
agaroll THAl HlFSE 02 Z} 9] HERE 3h¥ brothel] 2o

wjo¥3lal H%Z= McFarland nephelometer standard # 0.5¢] %%

TE-FS 0.1 miZ agarHoll =23 TR YLAES S8F
37°Col A 18412 AR & JAdE AT e A8 S S8
Act.

F=E=9| -E— o =EE9| MIC

P RFoRE BRI 840 7P =
& FZE& silica gel column chromatography (%173 10 cm9]
column®l] Merck silica gel 605 A& 100ml B 1g 39}
thin layer chromatography (Merck glass TLC plate)s ©]-83}<
B 7t FYE9 FaEAS FAe S &40 MY =2 &
go) MICE ZA74sIat) £8& R 343 SRS 8
A Arlel A Yam EbE-e ARgale] MICE S35
o}

Gadado] 7HE & EFE ethyl acetate:methanol (4:1)S
NG R Fle] FAJo] e HKoA & Ho2 olddHA
AR &G A RfH7F 098(fraction-1), 0.5(fraction2) 3 0.2
(fraction-3)2] £8-& dglon z} &3 3711 BES 313 3
o] gaedg A kAT

2 3

sforo| SOf £& 2SBEC HREY

wzloko. 7hzto] Qg &% @-4— dichloromethane 529l
AE 23 g, methanol &M 3.1g, BFZIAE 412 5
FES 48 7 AN & FEES) MRSAC) g dH2EE
ZA¥e d3e th&a 29Ut Dichloromethane $25-2 MRSA
10520 thake] 17-20 mm(HF18.2 mm)2] A% AR E B
methanol SF&E-2 15-18 mm(H T 163 mm)Z dichloromethane
22290} Uoly B &R JpdAdo] It S aureus
& 5ol thale dichloromethane FZFEY methanol FEE9]
AANE 2tz 18 mme} 16 mmE MRSA® vigh g2 vl
S5 ATHTable 1).
Dichloromethane &8 £&l2| &0 &Y

228 71ed 7FE 52 842 ®29 dichloromethane 25
< silica gel column chromatography® #&ald HL &
ZoA Hdelg 3789 E3DCM-12,3)8] 84S HARSE A3
DCM-3 231t t8/do] UATt.(Table 2) THA] ©] DCM-3
3o MICE =343 Ay MRSAY W3k MICE 50 mg/mi ©}
AT} (Table 3).

(Table 4).
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Table 1. Antimicrobial activities of the extracts from Paeonia japonica
against MRSA

Growth Inhibition Zone(mm) / Extract

Microorganism Dichloromethane ~ Methanol ‘Water
MRSA-1 17 15 <7
MRSA-2 20 18 <7
MRSA-3 20 18 <7
MRSA-4 18 16 <7
MRSA-5 16 15 <7
MRSA-6 19 17 <7
MRSA-7 20 18 <7
MRSA-8 18 16 <7
MRSA-9 17 15 <7
MRSA-10 17 15 <7
S. aureus* 18 16 <7

* : Standard strain

Table 2. Antimicrobial activities of fractions from dichloromethane
extract against MRSA

Growth Inhibition / Fraction
DCM-1 DCM-2 DCM-3
MRSA-1 - - +
MRSA-2 - -
MRSA-3 - -
MRSA4 - -
MRSA-5 - -
MRSA-6 - -
MRSA-7 - -
MRSA-8 - -
MRSA-9 - -
MRSA-10 - -
S. aureus* - -
* : Standard strain

Microorganism
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Hyado] 192880l LAY 1 o}F A FH-ol FEA
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Table 3. Minimal Inhibitory Concentration of DCM-3 Bol| A(28), FZNAME FA A 37, UDB= o)1= 2 259
_ , Growth Inhibition / Concentration(mg/ml) H PHEAS Bsarke Rt AATH3Y). EAdE 4%
Microorganism
100 50 25 125 & AGINES FTAEL A AAZ, 53] TS 2850
MRSA-1 + + : : Aok Sl GUASlo T ARES Hle] I RS0 1%
ﬁl}:g:—i + + - - Aoz Awe] X gl AR AEER 1 FAES A
MRS A N N i ] o E7sn glom Pl REHe AT 4FEF FAEE
MRSA-5 . + 3 . T4 d Aol o]m] AR zkttar g
MRSA-6 + + - - FUME AEA dhrAlS AT AT YA =
MRSA-7 . + - : 8] adroln] iR AFRTONE YYTA, S HE Y
MRSA-8 + + - - B3 2ol A A e A FF $3(10), 3}
MRSA-9 * * - - 2 A1), F23(14), E30ke) 9), Z42), £LAT), F3(5), F)
MRSA-10 * * ) ) 235, BPUE 9a13), BHBK3), e BaasSolA
S. aureus* + + - _

gHEAY Et "]—:«5491*’ MRS Fa3t 2N, 8,

* ; Standard strain

16) grapefruit E2H6) 5 2 F FZ5El sa&Ao] Ao &7

Table 4. Antimicrobial activity of fractions of DCM-3 A At
Microorganism Growth inhibition / fraction £ Aol A8 2R Zf(Family Paeoniaceae, ol

fraction-1 fraction-2 fraction-3 fraction 1+2+3 ujgolA|vlzhe] AER Zekulo= & &K (Paeonia latiflora
MRSA-1 - - - + PALLAS), &= eF(Platiflora var. trichocarpa BUNGE), WZ}ek(p
MRSA-2 - - h + Jjaponica MIYABE et TAKEDA), EHjZ Q/{P. Japonica var.
MRSA-3 ) ) ) + pilosa NAKAI), 2FZFSRP. japonica var. obovate MAX), &2}k
xl;::j : (P albifora PALL var. hirsura REGEL)® ZHP suffruticosa
MRSAS _ _ _ : ANDR)o] QlEt] F7jebst atere) Rl Alohgo] Hzte}
MRSA-7 - - - + (Rubra Paeoniae Radix)©]3l, ¥jztek, Gajek sbztel ol Fulat
MRSA-8 - - - + ofe] ¥l W&o (Paeoniae Radix)o]W AFg o= B2y gl
MRSA-9 - - - + TH4).
MRSA-10 : - : + uxjoRe 717], 3o, Lo, o], Fold, %, A2
S. aureus* - - +

2 Felo] ABE 95k APPEo] SHeE] BF Dol A} 2
2 o] HEES AWHUY. B AT B 228 Dol
T 8°COIA 2413F B9t FEskeier] PR B M AR

*: standard strain

4 olF&ol A t}. Dichloromethane F&E2] 3-784L AWE 02 methanol
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HE Qste] Algo] At Atz e & 4 AL Re= Dichloromethane 5 &% silica gel chromatography= 835}
Ba $#sia ok o AL 378 F dHEAo] A= DCM-3 £8-2 ethyl acetate :
AARA7|FE LTl 2a e AR 80%7} A% methanol (4:1)& F/N-EW|R 3fod FA0] e FoA we &
ofE}out QAEty Yuka F=aEig e 1 giREe] oA o2 o]g o}ttw AE-E3 A3 RfR)ZF 0.98(fraction-1), 0.5
B okar) 9otk dedR AEES ALMSshe Aozt s}%{u} (fraction-2) & 0.2(fraction-3)2) £8& AR=Y 358 2% &
(25). #FEAR] A& o)A HEA S| ARSI SouE Aol ey 3R 8 S B Stshd g
AAs @8 AFSEHT ok 7P odd AL nlsE 7)Y °J7<4‘:' £ vERIGlET] o)3 dEe HEFEESS SR B
B Zddgke] A5 AR EIAL A% o]d] gk A= T}k Fraction-1, 2, 30] 22t @5 o2& o] glovt &
Eo] ol vheal qlvk(20-24, 26, 27, 32, 33). 3hH MRSA® W3l %2 F8AHS WE2 9480 off
2gANA sht @40] e EZE F& W A e AT FHEAR A 7 JS Ao FoRo] AFE Il FA4

€ A AAH R efHRE I gon FAUA WAEdE RS A T A SRt e dnd A2 dtAlEA
o] T3t M2 A et ALyt SR wek A2 rheAde] vk ddEnh
#HZ ool Wi A7E Tl BLSHA JABHL Urh YEeA

B Eausleld A 71X e} FEael g Bae Relsn 2028
E Bt QQ330), UolAlolire L@UE A% Z7)
X(19), oIFEddME EAXES), FutEAlolE Fekeolzt 4 L 2%, J8%. 1995 T84 99 Sries 3 oy
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ABSTRACT : Antimicrobial Activity of the Extracts from Paeonia japonica against Methicillin-Resistant
Staphylococcus aureus
Sun Hee Shin' and Inwha Seong* (‘Department of Pediatrics, College of Medicine, Hallym
University, *Department of microbiology, College of Medicine, Korea University)

Dried roots of Paeonia japonica were extracted with dichloromethane, methanol and water serially. Silica gel
column chromatography and thin layer chromatography were used to separate the fractions with antimicrobial
activities, and mass spectrometry was used to determine the mass. Dichloromethane extract showed the highest

antimicrobial activity. Dichloromethane extract from Paeonia japonica could be a candidate for a new anti-
microbial agent against MRSA.



