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Abstract

Methanol extract and various solvent fractions from Moutan Cortex were tested for their antimicrobial activities,
free radical scavenging activities and antioxidative activities, and phenolic compounds in ethylacetate fraction were
analyzed by GC and HPLC. In the antimicrobial activities test, the ethylacetate fraction of methanol extract showed
stronger than other fractions. The antimirobial activities were more effective against Gram positive bacteria than
Gram negative bacteria. Minimum inhibitory concentration(MIC) of ethylacetate fraction showed 156-1250g/ml
against Gram positive bactetia and 2500-5000yg/ml against Gram negative bacteria. The free radical scavenging
activities and antioxidative activities using linoleic acid were higher in ethylacetate fraction. The antioxidative
activity of ethylacetate fraction was similar to @ -tocopherol. The 3 major phenolic compounds were analyzed by
GC and HPLC and these content were determined. The content of p-hydroxybenzoic acid, methyl gallate and gallic

acid were 1.35%, 14.61% and 4.01%, respectively.
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E¢(Moutan Cortex)x= =.&HPaeonia moutan Sims.,
Paeonia suffruticosa Andrews)2] 2324}, Fhilto)xj=
44, g, A5A Fog ARREn Y £28 @
Aolct. Edtme] Y dAr2= 2dule] JEF
Hol¥Ad(12), 8E% 2HE0), 43 4@ 8
a7z BRad wb glod, Eduwie) gdEoze
paeonol, paeoniflotin, paeonoside, gallic acid, methyl
gallate, ethyl gallateEOI A JTH5,6).
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Ak Yge 2FEEL 10% HEgLd L% &
421 Su]Este] ZITIEQI0Y, dAAolAE ]
E(16.5g), BeHe(2459) 2 E(BlSg ¥YEL 49
Z B3y g4 AP

ANg9) 3F8L paper disc(4 8mm, Toyo)E %
3 agar diffusiond(7) 2.2 AFsgch AT AR
AHREE gFE O% YAl 45 (Bacillus cereus ATCC
11778, Bacillus subtilis ATCC 6633, Staphylococcus
aureus ATCC 6583, Staphylococcus epidermidis ATCC
12228), 1%+ &4 45(Escherichia coli ATCC 11105,
Salmonella thyphimurium ATCC 13311, Enterobacter
aerogenes ATCC 29751, Salmonella enteritidis ATCC
13076) )o)x, v}A}x Mueller-Hinton #jX]E A&
t}. Agar plated]] m]2] wldg FHE BT HELR
T23l3 paper discoll Zt FEES dimethylsulfoxide
OMSO)ell &-3l8te] 5040(2.0mg)¥] F5AIA plae X
ol @3, 36TAA 244 WFR F disc 919
clear zonemm)®) AL ZA}AT. ALANEE
MIO)S) 232 micro plateZ )83} two-fold dilution
Ho g 2R3 e, DMSOS tjzdoz dch
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=zt AL Bloise WHE)E WY}
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EHAEIENR
A1 2h8- o Nakatani 59 23+ linoleic acid
moldel systemS ©]-8% ferric thiocyanate methodol &j
sty EAFGeE &, ogge] 5 2.51% linoleic
acid 2.88mi2} 40mM phosphate buffer (pH 7.0) 9ml,
80% o] =9 A)E 0.12ml(0.12mg)E cap tbed
748 3 £33 40TIA incubation AZATH AAH
oz wrzd 0ImlE FH3S 75% AEHE 9.7mls}
30% ammonium thiocyanate 0.lmlS 7}3lx AE3] 3
B % 35% HClY %9 20mMe) FeCl; 0.1mlE 7[5}
o 500nmellA EFH=E F4sAh

GC 3! HPLCO| i3t Tisateizel B4 ¥ T2

Pzgst garsl Zgo] $5EA JEhd o3
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GC(Hewlett-Packard 5890 Series II, USA)9} B2
A& column® SPB-5(capillary, 0.53mm X 30m), oven
LT 120CoA 35 &A1 & 250C 74X 3 6T
2 ¢e3gT, AEFYT 2EE 20T, 287 2
EE 2600, FhFo} JkaE Ak, BE7)E FD, AR
Q9L 22 P 6C BAE AP AmE
N,O-bis(trimethylsilyl)-acetamide(BSA)$}  clHEVER
(1:4) Aleko2 60TolA 1087 WgAA TMS3} A
71 ¥ A8t HPLC(Waters Associates, USA)$]
BAMZAL columne y-Bondapak Cis(3.9 X 300mm),
o]EAHE 0.1% trifluoroacetic acid(TFA)E %3+ 20%
SMMEUEH, HEFZE UV 254mm, H&L
0.9mlmin, A|E5FYFEL 202 A FAF
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Table 1. Antimicrobial activities of methanol ex-
tract and each solvent fractions from
Moutan Cortex against various microor-
ganisms

Inhibition zone(mm)
MeOH CHCl, EtOAc BuOH HO
. coli ATCC 11105 - - - -
. aerogenes ATCC 29751 9 9 10 - -
enteritidis ATCC130%6 9 11 1B - -
. wphimurum ATCC 1331 10 12 14 - -
. subtilis ATCC 6633 v on B - -
. cereus ATCC 11778 1 1 16 10 -
. aureus ATCC 6583 12 12 19 9 -
epidermidis ATCC 12208 B B 9 -

- : no inhibition

Microorganisms

LI mn nmm

Table 2. Minimum inhibitory concentration(MIC)
of ethylacetate fraction from Moutan
Cortex against various microorganisms

. . MIC(g/ mf)
Microorganistms EtOAc  Benzoic acid
E. coli ATCC 11105 2500 1250
E. aerogenes ATCC 29751 5000 1250
S. enteritidis ATCC 13076 2500 1250
S. typhimurium ATCC 13311 2500 1250
B. subtilis ATCC 6633 1250 1250
B. cereus ATCC 11778 312 1250
S. aureus ATCC 6583 312 1250
S. epidermidis ATCC 12228 156 625
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Aupa A Ee) Azie}l A9 kgl g Wk, &}
A, M, AREg B o8 AAEHE fEE
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AAske BAL AF9 A9 AA Y AFE
Atz HEAYG AYAANN K& FES
stAlEch E¢n] 259 DPPH zhujze] oigh &
AgAHE 53T ZFE Table 37 2T}
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Table 3. Free radical scavenging activities of me-
thanol extract and each solvent fractions
from Moutan Cortex

Samples Free radical scavenging(%)
MeOH 63.0
CHCl; 62.5
EtOAc 97.6
BuOH 299
HO 100
BHA 94.9
a -Tocopherol 95.9

e 222 63.0% A= g 2AEHE
Yehiigla, S253E 32 625%, oAotAE o]
E 2L 976% A% OB 2ALAE Y
Aok g Ree B33 B 82 30% o)Ee]
wvo gz LAAgAHS JeSi ZEzdz &
AgAol 714 A Jehd oFolNHE EEE
2 A AR ®ol AMESE BHAY HA ¥
AslA 2 Bol ARE3lE a-tocopherol Bt} ZajEly]
2 AAREo) ta EA JEbdth

shatst &2

Linoleic acidE o}43t REAAHgA Eds]e]
AR HAEE AL FAG A Table 49}
2t} WEgg £552 gz ndld 403%, 2
EXE HIYL 255%, dAcHHE FL& 87.3%,
e B3 27.0% B H3L 90%9] AF ks
AL g en, daolygoelE E89 ¥
Y3t Zgo] b3 A Jelddth dZopAEHolE
e BHA Hojs ZAjo] tha ugton), AA &
A2 @o] AME3EE Qe a-tocopherolT o FEH
AL vehidich gz zidd 2AHAE,
Fabslakg AlgeA Bae] o FHolMHolE £
of &Aool 714 wol AL vehlle EFol {4}
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Table 4. Antioxidative activities of methanol extr-
act and each solvent fractions from Mou-
tan Cortex in linoleic acid model system

Samples Lipid peroxidation inhibition(%)
MeOH 403
CHCl, 255
EtOAc 873
BuOH 27.0
H0 9.0
BHA 4 96.2
a-Tocopherol 87.5

GC % HPLCol| 2|3t m|z=35tetEe &4
2oty ddoiAEolE FEA 848 vehlle
240 HE3PEY Aoz FHHo GCYHPLCE
ol g3t HEPES EAFA
g o]83ld dHEsES £ A= Fg |
3 2t ahe) Fo pal} BRECH BEFoR
3lelst A3}, p-hydroxybenzoic acid, methyl gallate,
gallic acid9} $YE retention time2 B3, st &
Ao FALx gttt GColA EIE EAE T
HPLCE 213 23}, retention time 4.2%-9) gallic acid,
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7384 methyl gallate, 8.1%9] p-hydroxybenzoic- acid”}
e HUHZZotEaF AZ). GCg HPLC EAloj A
p-hydroxybenzoic acid, methyl gallate, gallic acid”} &9l
HBg olF £Ao] JAoHEE £EY Fa 4
Fo 2 #HYHIT Methyl gallate9} gallic acide £
HellA YukihiroF(6)o] 8 £2]€ ub 127, o1
= U9 ojZolMElo]E & o)A methyl gallate}
gallic acid& ®e]dto ol ¥ Pt FAEE B
23R, ol(12)2 EEY gallic acid?] sH4akstAS B
TEch T3 phydroxybenzoic acid®] d2ElE2/=
2 B4 BESE wol ANl ok

Lt

(a)

Fig. 1. GC chromatograms of phenolic compounds
from Moutan Cortex.
A : Standard, B : Sample(EtOAc fraction),
1 : p-Hydroxybenzoic acid,
2 : Methyl gallate, 3 : Gallic acid,
4 : Unknown.

HzstgtEel et delgy

2uuy o FotHEHlE BHAA FAW 32
HEFLES GCE o83t B3 A7 Table S
o} £l o AotAElo]E 3 F phydroxybenzoic
acide= 1.35%, methyl gallate= 14.61%, gallic acid<=
401% 81 Yo ™, methyl gallaee] §3Fo] 7}
Z =A e

Table 5. Content of phenolic compounds in ethy-
lacetate fraction from Moutan Cortex

Compounds Content(%)
p-Hydroxybenzoic acid 1.35
Methyl gallate 14.61
Gallic acid 4.01

K
=
.

HAE 3% HEdPELE EFEES o83y
ZEAG P ERE 2L,
Table 63 2t} aF4 A|Po)A p-hydroxybenzoic
acide MIC7} 1250-2500yg/ml 41, methyl gallate=
625-5000ug/ml, gallic acid= 87.5-5000ug/ml o]t} &
3] gallic acids Staphylococcus®l] thale vj-$- 733
Fog4S vehidch

=)

ARe 2552 A5Y A35(1998)

Table 6. Antimicrobial and antioxidative activities
of phenolic compounds

MIC{yg/ ml)

Microorganisms p-Hydroxybenzoic Methyl Gallic
acid gallate  acid

E. coli ATCC 11105 2500 1250 5000
E. serogenes ATCC 29751 5000 2500 5000
S. enteritidis ATCC 13076 2500 1250 2500
S. typhimurium ATCC 13311 2300 625 5000
B. subtilis ATCC 6633 1250 1250 5000
B, cereus ATCC 11778 120 00 5000
S. aureus ATCC 6583 120 65 175
S. epidermidis ATCC 12228 200 1220 875
Lipid peroxidation 35 B5 903

inhibition(%)

a3t A9 methyl gallate7} 2ol Hl3te] =)
A FEE AL 935% JASIEY, gallic acids=
90.3% YA&Yct 22} p-hydroxybenzoic acid: 3}
23 Z8-g A9 yehiA gsith ool Az
uFo| Etth] ojdoleHolE 8o FuAen g
24hal 2482 #HEsgrEed 7UE Aeg Wik

* <

Eoue dgs FEHEFH &v EYES o)&3}
o Fpzg, et AALE 2 ks AES
AM&5, HPLCSE GCE ol&3to AssidEs ¥
2519t §FAE-E Aot EolE BHA 71
EA JEber, o AT Ede a9 AT
Wkl ©g EnHo|QT. dHotHElolE B
MICE EH% 2%, I¥ FAR gl
156-1250pg/ml, 13 Ao+ 2500-50004g/ml ©] ]
©. DPPH guige] @ Zaud 2ABA
linoleic acidE ©]-8-% 18 A FoME o ojAE]
o|E £3o| 71F &2 ¥AS YAk dj&otA
HolE ¥-¥e] 413l BAL o-tocopherol} B}
ot dFolAEclE BYoz RE GCe HPLCES
ol&3td 3% FHEIAFES HAsden, o FF
2 p-hydroxybenzoic acid 1.35%, methyl gallate 14.61%,
gallic acid 4.01% ©]%it}
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