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Biological activities such as anti-oxidative and anti-microbial of the Seungmakalgeuntang, a tradi-
tional prescription, were evaluated. The electron donating ability of water, ethanol, supercritical fluid
and 1,3-butylene glycol extract of Seungmakalgeuntang showed more than 50% at a 100 ppm con-
centration. At a 1000 ppm concentration, the superoxide dismutase-like activities of ethanol and
supercritical fluid extract of Seungmakalgeuntang showed less than 50%. xanthine oxidase inhibition
effect of the supercritical fluid extract showed more than 70% at a 1,000 ppm concentration, which
was higher than vitamin C. From the measurement on lipid oxidation, the Fe** chelating abilities of
the supercritical fluid extract of Seungmakalgeuntang was more than 60% at a 100 ppm concentra-
tion. Also the Cu®* chelating abilities of supercritical fluid extract Seungmkalgeuntangwas showed
more than 60% at a 500 ppm concentration. Clear zones formed by sample against the human skin-
resident microflora such as Staphylococcus epidermidis, Staphylococcus aureus and Propionibacterium
acne of ethanol and supercritical fluid extract of Seungmakalgeuntang showed the highest among all
the extracts tested using a 4 mg/disc. The minimum inhibitory concentration (MIC) against both S.
epidermidis and S. aureus showed 2,500 ppm in the extract of the supercritical fluid.
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Table 1. Composition of Seungmakalgeuntang

THEEY, Botanical name gy k(o)

FE Cimicifuga heracleifolia Kom Cimicifuga Rhizome 3.0

R Pueraria lobata Ohwi Puerariae Radix 3.0

- Paeonia albiflora Pall Paeoniae Radix 6.0

HE Glycyrrhiza uralensis Fischer Glycyrrhizae Radix 3.0

4 5 15.0
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A7 R ZES0] Eoln AABE Belae] 38 wke
FEIY. 24 FEF& AR CO, BE Sl ethanol
S AMEIISL, 270 4 3 flow/min, ¥ 20 MPaE
H3ls Folom, £EE 40°CE 2-sle] 33 vk 3E319
o 4t FEES dAEY 2 o, w5 sAdx 7 3
ol Behux 2 Aol AlEE ARSI, 1,3-butylene
glycol FEEL 524%rixE F=3lo] A BE ARSI
Aok Ao AbgE A]eFol 1-1-diphenyl-2-picryl-hydrazyl
(DPPH), xanthine, xanthine oxidase, pyrogallol 5= Sigma
Chemical Co.(St. Louis, MO, U.S. A4 FJ3led ARSI
o, ] A Aol AR 34 A5 I RTe
ZX Staphylococcus  aureus KCTC 1621, Staphylococcus
epidermidis KCTC 1917, Escherichia coli KCTC 1039

Propionibacterium acnes KCTC 33145 Korean Cell Line
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Fig. 1. The procedure for extraction from oriental medicine prescription Seungmakalgeuntang.
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F B2 S g A wiA = tryptic soy brothE ARt
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cellsSAl HEsle] Hg Aeoz gUsH =Hsict dad
8mm filter paper disc(Whatman, Japan)s H3H|=|d] &8E2
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Fig. 2. Electron donating ability of Seungmakalgeuntang. SMW: Fig. 3. SOD-like activity of Seungmakalgeuntang. SMW:

Seungmakalgeuntang extracted with water, SME: Seungmakalgeuntang
extracted with ethanol, SMBG: Seungmakalgeuntang extracted with
1,3-butylene glycol, SMSFE: Seungmakalgeuntang extracted with
supercritical fluid, Vit. C: Vitamin C. Values are means of 3 replicates

and those with different alphabet letters are significantly different at
p<0.05.

55% ool &dE JERIRLL, 53] A FEE A%
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Yang 5{2006]°] = A% S5 879701 10,000 ppmellA]
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7+ f3olm)iAkd)l ascorbic acid, BHA 5ol 9] EHlE|of
2 EE gkt JAsERY FaslEds HAsk=d
Bol o]&¥5L JTHKim F, 2006; Yu 5, 2006].
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S AgE 1oy, ok 2 xYA FEEQ AS A7t
46%, 45%%2 B4 2 13-butylene glycol FE=ERT £& §
H7F Uepith. 1= An $[2005a)¢] TSN WA
gho] olgke FZEo] 700 ppmolA 27%E FARE S U
BRSO, Lee 5200510 A2l FEES] SOD FARMISS
=733 A3} 1,000 ppme] D¢, ek B AFHASF FEE0)
Al 247} 20, 44, 30%°] FARS S VR ARkt Hlarsie]
SR olehE 9 29 FEEC] A Fold e A
£ g 5= At o8 g SODE e FHe] tsiAlR
o 93k @35 YehZ] wjiel ookl A B B
do7)i lom, HA FATAANY FF =R E 913 1|
SAARZ sHE Sl ©]8=aL ItHKim &, 1991; Woo 5,
2005; Kim &, 2006].

Xanthine oxidase A3 A &2l Fupz282] xanthine
oxidase A3l B8-S 5785 A¥ Fig. 49 72o] YElyith &
e 24 FEE9 A9 1,000 ppmol A 76%2] AsE
4S Yehfo] x4l Vitamin C9] 39% Rt} E& @i}

Seungmakalgeuntang extracted with water, SME: Seungmakalgeuntang
extracted with ethanol, SMBG: Seungmakalgeuntang extracted with
1,3-butylene glycol, SMSFE: Seungmakalgeuntang extracted with
supercritical fluid, Vit. C: Vitamin C. Values are means of 3 replicates

and those with different alphabet letters are significantly different at
p<0.05.
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Fig. 4. Inhibition rate of Seungmakalgeuntang on xanthine oxidase.
SMW: Seungmakalgeuntang extracted with water, SME: Seungmakalgeuntang
extracted with ethanol, SMBG: Seungmakalgeuntang extracted with
1,3-butylene glycol, SMSFE: Seungmakalgeuntang extracted with
supercritical fluid, Vit. C: Vitamin C. Values are means of 3 replicates

and those with different alphabet letters are significantly different at
p<0.05.
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Fig. 5. Effect of Seungmakalgeuntang on lipid oxidation in the
presence of ferrous ion (Fe’"). SMW: Seungmakalgeuntang extracted
with water, SME: Seungmakalgeuntang extracted with ethanol, SMBG:
Seungmakalgeuntang extracted with 1,3-butylene glycol, SMSFE:

Seungmakalgeuntang extracted with supercritical fluid, Vit. C: Vitamin
C. Values are means of 3 replicates and those with different alphabet

letters are significantly different at p<0.05.
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Fig. 6. Effect of Seungmakalgeuntang on lipid oxidation in the

presence of Copper ion (Cu**). SMW: Seungmakalgeuntang extracted
with water, SME: Seungmakalgeuntang extracted with ethanol, SMBG:

Seungmakalgeuntang extracted with 1,3-butylene glycol, SMSFE:
Seungmakalgeuntang extracted with supercritical fluid, Vit. C: Vitamin
C. Values are means of 3 replicates and those with different alphabet
letters are significantly different at p<0.05.

A5 A (Clear zone) Q1. Frpzher Habaqubo] A5
A s FA7] Akl IR H‘El“?l S. aureus, S
epidermidis 2 E. coli, A=5d< P acne ™3 clear zone
PAE WA A Table 2 E Fig. 7-103 2ZFo] el
S BE FE2ENA E colis A% BE dol o
A daads YeRNITh S aureus] 739, 4 mg/discoll A
a5 —rg%oﬂfﬂv‘ 1.14 cm, &S 5 %“’ﬂ/ﬂt 140 cm, =
Al F=EoNA= 145cm, 1,3-butylene glycol %Oﬂ/ﬂ‘_
142cem2] st 3= YEPNAAL, S epidermidis®] 73,
mg/discollA] 72+ FEE°] 121, 1.82, 1.58 2 1.30 cm2] _6]‘1_1L:§..
=5 JEMIACH, P acne®] 735, 4 mg/discollA] 2t FEE©]
1.85, 205, 2.10 B 1.04cm®| 3=+ &S ERNITE o=

An 5[2005b]°] FEALEZC] A At SAAA S, aureus
o] A 25mydiscollA] E, oeke FEE 77 1.35, 145
em®] L eSS, An 5[2005a]2] WAsHEe] A

& At S49 A Sme/discollA] B, oehE FEE]

Table 2. Antimicrobial activity of Seungmakalgeuntang on several microorganisms

Seungmakalgeuntang Seungmakalgeuntang Seungmakalgeuntang extracted Seungmakalgeuntang extracted
. extracted with water extracted with ethanol with supercritical fluid with 1,3-butylene glycol
Strains (mg/disc) (mg/disc) (mg/disc) (mg/disc)
1 2 4 1 2 4 1 2 4 1 2 4
Staphylococcus aureus a . N .
KCTC 1621 - 1.14+0.09 1.15+0.07 1.40+0.02 - 1.17+0.09° 1.45+0.19 - 1.42+0.22
Staphylococcus
epidermidis - 1.0940.10 1.21£0.11 1.23£0.01 1.30£0.09 1.82+0.05 1.12+0.12 1.34+0.16 1.58+0.09 - - 1.30+0.08
KCTC 1917
Escherichia coli
KCTC 1039 ) ) ) ) ) ) ) ) ) ) )
propionibacterium
acnes - 1.2540.10 1.85+0.07 1.15+0.11 1.44+0.122.05+0.15 1.2540.13 1.65+0.23 2.1+0.15 - - 1.04+0.11
KCTC 3314

a: no inhibition, b: inhibition zone diameter(cm).
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Fig. 7. Antimicrobial activity of Seungmakalgeuntang extracted
with water on several microorganisms. A: Staphylococcus aureus
KCTC 1621, B: Staphylococcus epidermidis KCTC 1917, C:

Escherichia coli KCTC 1039, D: Propionibacterium acne KCTC 3314.

a: 0 mg/disc

b: 1 mg/disc c: 2 mg/disc  d: 4 mg/disc

Fig. 8. Antimicrobial activity of Seungmakalgeuntang extracted
with ethanol on several microorganisms. A: Staphylococcus aureus
KCTC 1621, B: Staphylococcus epidermidis KCTC 1917, C:
Escherichia coli KCTC 1039, D: Propionibacterium acne KCTC 3314.

24z} 1.80, 220 emE WERHO], Svid2d B 4,
ofehE FEE0] thh Hoko, 2UA FEEL VISE
LS eI E3F Do 5[2005]0] HArgh 32F-2] AJoA|
FEEY 639 mAEdd dE FHFAHHAFTAA THA
(Terminalia chebulays |23+ AFAEC] 5 mg/discol] gt S.
aureus®t P acne®] Fddrdo] €4, oeks FEE4 2.0cm
Wels vebd Ao vwd of sepdago] S aureusSt P
acned| gk At B3 o w2 AS AT 5 AUk &
A SEE QA SRS YA 7lEH] e T

b: 1 mg/disc c¢: 2 mg/disc

a: 0 mg/disc

d: 4 mg/disc

Fig. 9. Antimicrobial activity of Seungmakalgeuntang extracted
with  supercritical fluid on several microorganisms. A:
Staphylococcus  aureus KCTC 1621, B: Staphylococcus epidermidis
KCTC 1917, C: Escherichia coli KCTC 1039, D: Propionibacterium
acne KCTC 3314.

b: 1 mg/disc c: 2 mg/disc

a: 0 mg/disc d: 4 mg/disc

Fig. 10. Antimicrobial activity of Seungmakalgeuntang extracted
with  1,3-butylene glycol on several microorganisms. A:
Staphylococcus  aureus KCTC 1621, B: Staphylococcus epidermidis
KCTC 1917, C: Escherichia coli KCTC 1039, D: Propionibacterium
acne KCTC 3314.
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Table 3. Minimum inhibitory concentration(MIC) of Seungmakalgeuntang

Concentration (ppm) MIC of Staphylococcus Concentration (ppm) MIC of Staphylococcus
Samples aureus epidermidis
20,000 10,000 5,000 2,500 1,250 (mg/mL) 20,000 10,000 5,000 2,500 1,250 (mg/mL)
SMW - - - + ++ 5.0 - - - + + 5.0
SME - - - + + 5.0 - - - + + 5.0
SMSFE - - - - + 2.5 - - - - + 2.5
SMBG + + + ++ ++ nd - + + ++ ++ 20.0

++: growth, +: weak growth, -: no growth, n.d: not determined
SMW: Seungmakalgeuntang extracted with water.

SME: Seungmakalgeuntang extracted with ethanol.

SMSFE: Seungmakalgeuntang extracted with supercritical fluid.
SMBG: Seungmakalgeuntang extracted with 1,3-butylene glycol

4 248 Bstes ArF @dd] &= e, ol
ZRkEe] A A7k "Jﬁ/‘éoﬂ —‘v_—xﬂﬂ AL Q1A sfe,
P HAEL] M-S FHslar Q7] wiEolt). zEjste]
AEC] gt S AFE B Srpdaee] Ha
]3] E=(MIC: minimum inhibitory concentration)s =7d3}7]
5kl gram(+) M2l S, aureusS}t S. epidermidiss AH&-3H
S7% 23} Table 337 o] LIt Svpdge 7}
Fol| ti3te] e FxolA MICE YeRAT). =, S, aureus
o tisted G, ol B 29 FEEe] MICE 4 59,
50 2 25mgmlE 294 FEE] MIC7T 7P =4 L‘rE}
, 1,3-butylene glycol FE=2 FHT F gAUTh =
S epzdermzdwoﬂ sl 4+ F2E9] MICE 5.0, 50, 25 g2
20 mg/mLOE A 2YA FEE2 MIC7F 7P =7 Yepst
th ol Lee 5[2006]°] S321E<] 4HE o] HwhE
FEENA A A s=7F 22 200, 250 mg/mL 23}t
Lee 5[200519] EHUF F-9 weks =259 gram(H)d4
gram(-)d 2] MIC ZHZA3} Bacillus subtilis, S. aureus 72
gram(+)oll tale] 1 mg/mL, 10 mg/mLeA MICE YERNA
3, E. coli®t Pseudomonas aeroginosa®t 732 gram(-ydol th
3l 10, 15 mg/mLE JERARITE o]9} 7+ Ax}= Nakamura
S19917°] B3k ne} 74o] gram(+)d2] AlFEHL peptideoglycan

o] W =ZFHo] I8 EFY F4& ] fAN
gram(-)T< lipopolysaccharideE FAAEOZE 3= 2ol

peptidoglycans R 3 sh= 285 sb7] Wleo 2 ALE Hrh
[Nielsen ‘&, 1998; Frauen &, 2001].
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AR SrbAaRe olgate] sPEE 9 AFo 883t
2} ks AAENS ARSI Snpzzere] MAE
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i
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>*~2_8,
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AR Fe™, Cu™ o] F7kete] S Ax 297 F==
o cu** FA7F Al 500 ppmell A 68%2] &= urshﬂoiz Fe*
E F7F Al 100 ppmellA 60%2] AL AlES HERII
SRR clear zone B35 WES A —71‘—%% b
Escherichia colis A9|et BE ool thallA S a3}
ERNSATY. Staphylococcus aureus®} Propionibacterium acnes®]

7% 4 mg/discollM ZJA FEEINME 145, 2.10ecmZ 7
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Key words: anti-microbial, DPPH, lipid oxidation,

seungmakalgeuntang, SOD, xanthin oxidase
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