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Abstract: Agrimonia pilosa Ledeb. is a perennial plant, which naturally habitats in whole area of Korea, and where it is
popularly used for the traditional remedies. In the present study, A. pilosa Ledeb. extract was prepared to determine the
anti-acne effects and application possibility as a cosmetic resource. A. pilosa Ledeb. was extracted with methanol and its
anti-acne effect against Propionibacterium acnes was investigated via minimum inhibitory concentration (MIC) and paper
disk diffusion method. The MIC of A pilosa Ledeb. extract and triclosan was 0.06 mg/mL and 0.04 mg/mL, respectively.
This implies that A pilosa Ledeb. extract may be an efficient anti-acne ingredient for cosmetics, considering that it is a
crude extract. The paper disk diffusion assay showed that its anti-acne effect was similar to that of triclosan. Furthermore,
A. pilosa Ledeb. extract effectively inhibited the growth of several aerobic microorganisms including Staphviococcus aureus.
Finally, we examine the stability of the extract to temperature and pH. The extract was very stable to high temperatures
(70 ~ 1217C) and to pH (pH 2 ~ 11), suggesting its utilization for cosmetics.
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43 4) dFHEY VA E FEFH AT, A=EF
ol 93 FF AFgo] g FAT Yoz U
A qlty. H¥ ®Eddle Propionibacteria, Staphylococci,
Coryneform bacteria 59 8714, 3714 ATES ve-
ast?l Malassezia furfur %°1 737¢He%(normal flora) 2
2 EAstsd, °oF F HARAEI =5 A4S
e g F28 AT J=EF(Propionibacterium
acnes) .2 4# A AoH2l. P acnes?t EHlet= gl gjo}
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Wee Fmste] ¥R A, FE GE 24 Y
(scar)& FAsHA I}3].
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2.2, ArBRF

E Agd AMEE #FE A=ge Y9079 Propio-
nibacterium acnes KCTC3314¢%} 3714 a8 44 &
Q1 Staphylococcus epidermidis KCTC1917, Staphyloc-
occus aureus KCTC1927, Bacillus subtilis KCTC1021,
Bacillus cereus KCTC10128 F=fAxF 230 &
Hro} AL8-3h Tt

2.3. H{X| & B =A

P. acnes®) 9% viA1E Reinforced clostridial (RC)
A (Merck, Germany)& AH438t¥2m P amest 4T
A HASEA AY 3dde 438 Aoy, aS u%
iAo HZE3 F anaerobic jarolAl Gaspack system
(Merck Anaerocult® Gaspack system, Germany)& ©]-&
3o WHE-3le] 37T incubatoroll A 3¢ FoF €714 wjY
sttt 3714 ¥FE2 Mueller-Hinton ¥4 (Merck,
Germany)E AHE8IGoH #& HEF F 37T incuba-
toroll 4] 24 h v F3tHA A8 o),

2.4. Paper Disk Diffusion Method

Aetx FE5F9 T84 H7he paper disk diffusion
He o] &3l3th P ames ¥FE RC A ujx|olA 3¢
b djerst & o degds dA3 FX(optical density
620 nmolA 33 05 2d-3 T Hig HES o
83t RC agar plated] T¥stA #& Z=ws Fich
PlateZ 7AZA|7! & paper disk (¢ 8 mm, Adventec.
USA)E #FE H2Y plate TY o & Mgz
2228 e 8489625 ~ 500 pg/mL of DMSO)
50 uLA EFFAAT A87F A2® plate®  anaerobic
jarol X Gaspack system& ©]-&3}o] 3YzZF wiUd &
disk F99 A5 dA g A2 st L SHA
th 3714 #50 W& d#8A H7t= Mueller-Hinton
W2 & Algdte] A=gdd U WS ALl
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2.5. FaAHs=(Minimum Inhibitory Concentra-
tion © MIC)

MIC BH7l= 96-well plateE )48 broth-dilutionH-&
g Hysle £33 H20l. 72 h YT P oacesEs
McFarland standard 05¢] 3.2 248k 15 x 10° cells/
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UZF wjFs & F9 ASo YA ¥e Ha TRE
MICe ZAAFGcE 3714 #Fd dd MIC Hrte
Mueller-Hinton #|A& AM8-3fe] A=gdd F4E W
He ALgEtg on 37C incubatorelA 24 h Wik & &
A3 At
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tube HE 200 pLA F 3}, ELISA readerg ©]-&3fo
620 nmel HFNA FFE ZSAHNAI, ZF tube:s
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Aoz FE2EE 20 mg/mLe T2 DMSOo| =
% 15 mL microfuge tubedl %3—01 31, 70, 80, 90, 10
0CY &4z 4 70 minzt, autoclave (121C)olA4 15
minZt RS T olE ARE o8] paper disk
diffusion methodZE 33} t}.
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3.1.1. Paper Disk Dilutionol ofst &7 &M I}
A Ed3 TrjAdte] gt M3tz FE2EY g
A& Hrkste o B ARE IS

Paper disk & AME# P. acneswol it ¥
Ntz F2E9 %57l F718€4% inhibition zoned]
717F F7189 e, 0006%2 FEANAM 25 mmAd
o7t ZUVESE Aol mobd HdAH F
9 005%2 sEAHE 6 mm=E AAE AE E F
Ar}. URFLE AMEF triclosan? 0.025%9] oA
Metz 005%2 ¥=< Hd TS HERET
(Table 1). &7|4 #FE7H9 I8 HuLE 9
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005%2 F=E Zt #Fo] A & A% A%z F&
B2 ougd Oﬂ W EL FuEAS B, S oepi-
dermidise mm«] Ar|z gAo] vlud gpon,
Bz by -;F S 2F 20 mme FHJl e Ao

25 9 tHFigure 1).

el WE Lﬂi —%
0.005% (B0 pg/mL)e TEY
aFE Mgz FEF9 MIC
dilution ¥l &% Azl FA} tﬂ S. epidermidis
o] MICE 02% fier vmA F5E2 0.019% (100 pg/

mL) ~ 0.05% (500 ug/mL)2 #ZH °i‘3]r(Table 2). ¥
2T OEE triclosan® BF4-# T AF233L 94E methyl
paraben (MP)S A&39E=d triclosane] g MICE
0.004% (40 pg/mL), MPl o MICe 2%l e
RE #FA 02% 2 mg/mL)ZE Z4=Ach MIC 2%
Eo] paper diskHol <3 AddAze} FzHH el AolE
Boly AL T Agwye mE Adde AoldA
AAYE 9a0)7] wEd & FIHE 23 A= &
= Aoz AR} Paper disk diffusion®® MIC H7}
ANME Mz FZ2Eo] =B & & IJd A4
S 723 e AR ALY, o FEE XF
BdE0] 7t g3y AEH g 2
ol AETLE FH3tA H o2 <l
FA A1 dx AT Abge
o . E3] hexane 5% o] &% A3
B2 B3 AME crude extracts BU A&
Eix 1S B2 5 U

o8 41 3
2A 9] SfEe=
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= T

22 ZAIE paper disk
1:

A&
X 9Hdata not shown), £ 8 FZof w2
&9 AHs T AAHA FFE IR
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Table 1. The Size of Inhibition Zone of P. acnes by A pilosa L. Extracts
) Agrimonia pilosa L. Triclosan
Strain
0.00625% 0.0125% 0.025% 0.05% 0.025%
P. acnes 25V 30 R 36 36

inhibition zone size : mm

8B R 888

=

diameter (mm)

Growth inhlbition zone

s

o

T

=

Pacaes Beereus Bsubtilis S.aureus

S.epidermidis

Figure 1. The size of inhibition zone of various bacteria

against A. pilosa L.

Absorbance(620nm)

0 12 24 36 48 60 72 84
Incubation time(hr)

Figure 2. Effect of A pilosa L. extracts on the growth of

~-—control
~—&—DMSO
-—k— 78 ng/mL
~%— 156 po/mL
—¥— 313 po/mL
— 625 pg/mL
—+—125 po/mb
—=— 250 ug/mL

P. acnes.
o7l @ 4 J& Ao AL} ojite] AFE Bk
S 4 Hdtx FEELS $4% FgsE2F AL 2t
QE Zloz AEHe ocE FE FAFE YEFA9
Me7heAd& AlAbskaL it

drEaAdd 54 AFE 715S g3 7IAY A
g5S A, AFAAE AFEA77] At BAe g
oA oo = FE AAe fPoy 2dg 2] 9
S orst 2R R AL AFEHo A2 Yok o
o2 Awe] Mg st g APEATE
71218 83t SAE S8HT e WRAY
AEL AFHZ AA K9 FHEFA wgeA He
2 A ¥ e FA ¥ e ¢ HAFS
ALg-gte]l Hoel a3E 9& F e 24 Y ALE
gt Zo) Foslth o) #HoA AHEH 2 AYd
Nz od AMEE 7|4 TFEY AlE =g
of v&} gL oA g By 55 FTEA

Table 2. Minimum Inhibitory Concentration (MIC) of A
Pilosa 1. Extracts Against Various Bacteria

Strains Agrimonia pilosa L. | Methyl paraben
FP. acnes 0.005% 0.2%
B. cereus 0.0125% 0.2%
B. subtilis 0.1% 0.2%
S. aureus 0.05% 0.2%
S. epidermidis 0.2% 0.2%

Table 3. Temperature Stability of A pilosa L. Extracts

e%(T) | 70 80 % w0 | 121
——

nhibition | 4 3 3 2 | 315
zone (mm)

g3k g AL gAdsE @R we v o Ao
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$% 4 92 Roz Jgan
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Table 4. pH Stability of A pilosa L. Extracts

pH 2 3 4 5 7 8 9 10 11 12
Inhibition zone | -4, ¢ 34 33 B’ | 25 3 325 4 335 34 3

(mm) '
3.3. Matx =£809| 21 U pHol| thet XM ot ease of westemn civilization, Arch Dermatol., 138

Matx & Eo] & 9 pHY Bl FAA] e (12), 1584 (2002).

AE st Rokrh vheksk HHE ZX(70, 80, 90, 2. W. J. Cunliffe and H. Gollnick, Acne; diagnosis and
100, 1210y pHO~12)E #3IAAA ARE HEgA] management, London, Dunitz Ltd. (2001).
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