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Introduction

Abstract

Purpose: Sedum kamtschaticum Fisch. (SK), a plant native to Korea, was studied
as a natural preservative and antiaging cosmetic ingredient. Methods: The stems
and roots of SK were separated; extracted through reflux with 70% ethanol; and
fractionated with n-hexane, chloroform, ethyl acetate, n-butyl alcohol, and water.
The ethyl acetate fractions were evaluated for their antiaging effects, including
antiglycation activity and elastase and collagenase inhibitory activity. Their
antimicrobial activity on seven microorganisms was evaluated using the paper disk
diffusion method and challenge test. In addition, the stability of lotion formulations
and skin penetration were assessed using the Franz diffusion cell method. Results:
The ethyl acetate fractions of SK with the best antioxidant effects exhibited better
antiglycation and collagenase-inhibitory activity than the positive control as well
as excellent antibacterial effects against Escherichia coli and Staphylococcus
aureus. Emulsion formulations containing 0.05% and 0.1% SK stem extract
exhibited synergistic preservative effects. The SK stem extract displayed the ability
to penetrate into an artificial membrane and human cadaver skin. Conclusion: SK
extracts can be used as antiaging and antimicrobial cosmetic materials.

Keywords: Sedum kamtschaticum, Stem and root, Anti-aging effect, Anti-microbial
activity, Skin penetration effect

o2 =3to] YIC R 3} 34 (glycation) THlEI} T Apo
9] B|EAA W3- 2 Maillard ¥H-3-& E3}| advanced glycation end

& 3= vol7t Sojg] wet dAse A 4R
Wl jel 9184, E3] AHA Fofl gt &9 =3tz vhd
o}, 7 7HA] 3} Abojolis 35 A 7|H0] ARAHSE Afol7t §)
A FFA R w R ®1] A FA)at AR A} AstETt
(Guet al., 2020), =3} whet 2 L27} H3lSHH AL $15
©F 3l ulFo| grolA| 1 u| £E £AS FTMA gE Az
£ dozith AE ¢ 7] (extracelluar matrix, ECM)AE<¢] =
At A" gf 225 fASH ©E4E 3 ol wt
A ey Fe S Uo7t E9A gttt =31d b
FoAe Aul AlE 9] 7]3E& Eallsh= matrix metalloproteinase
(MMP) ¥&o] Z7kgtch MMPE e, mB2vE dapig 9
zRH ezt 22 Al2e7|dECM) HlES Fafjsto] wR
=3}1= oo 7ok (Pittayapruek et al., 2016).
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products (AGEs)7} FAJEITE, AGEsE Jicy o] ghi% 2 A A
7 9 A7 EshA Agte] gt o] Qlrk, HZolE ol MAl
A%t o= AGEs7} TRieslo] FeFS vl Aoz A=A 9ok
(Kim et al., 2021), T3 o) AGEs %22 ECMz} #o| 9=t (Narda
etal,, 2018), HFFIIEL Feplat 22 o] 7] TE ] glo]
A 7710 ma} 23RS gAJste] Thlde] EAS why AR A
A7) 3 (Gautieri et al,, 2017) T 22| WSHET} o} oA
= 8RS ZrHOhshima ef al, 2009), A4+ A8 59 AA2A A
Ffehs e SRS oot fAUES 5l FEIsRiES
AAshe A7HE UehiE Aol #3A ItHCho et al., 2021).
SRl vl B, vh 2 A4 3FEE Tt 9% 5
o2 FAxe] 9lom AMg 9 Bt SlojAE nlgEe] @ HE7|
& ggolth(lee et al., 2023). SFFEQ] UYE LG WA, A
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Figure 1. Anti-glycation effect of SSE and SRE.
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A) Anti-glycation effect of aminoguanidine. B) Anti-glycation effect of SSE and SRE. Values are the meantSD of three measurements.
SSE, S. kamtschaticum stem ethyl acetate fraction; SRE, S. kamtschaticum root ethyl acetate fraction.
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2 AoA AT 7192 7H Y927 (Umyeondong,
Seoul)oll Al T3t MF T AF2ofA 24 h BU AR T E7), B
g2 228 50ClAl 24 h B Ad=E F EHsiGict, 71kz &
7], 8] = Z+2 1700, 360, 151 goll 70% ethanol 2 LE 3
Z S| = A gsle] 55Tol|lA 24 h, 28] &5 £&3519) 110 mm
filter paper (Advantec, Japan, No, 6)& ARl 7Het HEls}
3, 50Tl et BE5H 718% E71(SKS), #E FEE(SKR)
747} 150, 47, 130 g& 2ok &9 54 @k n—hexane
(SSH, SRH), chloroform (SSC, SRC), ethyl acetate (SSE, SRE),
n—butyl alcohol (SSB, SRB) ¥ water (SSW, SRW)E AMg3lo] &
AHo R 33 wHEste] Bet & 50TolA A =8t Ag
ARE3HATE, Yoon et al (2020)9] Figure 19] 5% £ 2o ot
£ 3 17 Y & 9 £9E ofolE TUsHA AMESIGTE &,
ol AMgS EEE2 BRud AY £33 24 SRHE 42 4
ATt

2) A2 3L 7|7]

85 AF A ALE dimethyl sulfoxide (DMSO), trizma
base, N—succinyl—ala—ala—ala—p—nitroanilide, elastase
from porcine pancreas (PPE), bovine serum albumin (BSA),
aminoguanidine hydrochloride, epigallocatechin gallate (EGCG),
calcium chloride, Collagenase from Clostridium histolyticum,
4—phenylazobenzyloxycarbonyl—pro—leu—gly—pro—d—arg
trifluoroacetate salt, chloramphenicol+= Sigma—Aldrich Co
(USA)& ARE3} L glucose, citric acide= Duksan (Korea)of| A,
trichloroacetinc acid, ethyl acetate 2 Samchun (Korea)< A&}
Aot ZH=E 24317] 98l microplate reader (Epoch: BioTek
Instruments, Inc, USA), UV—spectrophotometer (Jasco—760;
Jasco Int., Japan)& AME3IAT, A A HIME Yal AR

& 7]7]+ homo mixer (T.K homo mixer mark I : Tokushu
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kika kogyo Co, Japan), Brookfield viscometer (Brookfield
engineering, USA), pH meter (Orion Star™ A211 pH benchtop
meter: Thermo Sci Co, USA)E ARSI Ti A& 24 7]
7] Franz diffusion cell (DHC—6TD; Logan, USA)Z ARE3}HS
o}, nAEL] vk 913l shaking incubator (VS—8480SF; Vision
Scientific Co., Korea)S AME3IGTH 79 2418 24317] 93|

spectrophotometer (JASCO—760; JASCO, Japan)& AR5 600
nmol| A 3Tt

3)

El]

2 HHQY

& AYoNM ARE 7FY #F= A Escherichia coli
(KCCM 40271), B Z AL Staphylococcus aureus (KCCM
11335), &5 Pseudomonas aeruginosa (KACC 10259), 1z
T Bacillus subtilis (KACC 117047), B[S+ Malassezia furfur
(KCCM 11894), HL o] Aspergillus niger (KACC 40280)
4 toht Candida albicans (KACC 80004) r=u|YEHE
AIE|(KCCM, Korea)ollAl &9 tufiste] ARE-stTt, wABE Wik
o] AR&-3t HljA| = potato dextrose agar, potato dextrose broth,

otk

nutrient agar, nutrient broth, letheen agar, letheen broth, malt
extract (SA, Difco Lab,, USA)o|t},

2, AE dii
1) &3 &

I3 Do fEjolu]| 7|9} ST 7HE 77} whEske
27] 93} ukE WAE2Q] Schiff baseZ FAIZ ¥ 1,2-enaminol S
Z4fr3te] melanoidineo] A==t B3} Wo| 5 AAd 3
% 33} AE(AGEs)0] S te AS St AR g3t A
& 5 geldttHMatsuural et al,, 2002). A& 1 M glucose

9} 1% albumin®t 3] 60ClA 48 h F2t §R&AI7]aL 6.1 N
trichloroacetic acid & ¥al 4°CollA] 10 min F¢F 3 A7 3, 8000
rpm, 5 min FF AL FSHE AAR, Alkaline PBSE
Eo] pellet& =0]31 96 well black plated] %4 o} excitation 370
nm, emission 440 nmol|A] fluorescence intensity S =43t

2) Elastase 24 Xfsff A&

Elastase #]3} 2412 Cannell et al, (1988)2] W2 Zste] A
3-& 2351t} Porcine pancreatic elastase (PPE)7} elasting o
AlgH= 3H4 71891 N—succinyl—ala—ala—ala—p—nitroanilide &
ot =7h9] p-nitroanilined AJ/dett}, A&} 0,2 M Tris—
HCl buffer, 2.5 units/mL PPE, 7]2-& A7}t 37°C incubatoro]]
A BEEAIZL F, 400 nmoll A SF=E S5t

Table 1. Emulsion formulations containing S. kamtschaticum stem 70% ethanol extract (SKS)

INCI name L1 L2
Betaine 1 1
Disodium EDTA 0.03 0.03
Dipropylene glycol 4 4
Glycerin 3 3
Carbomer 13 13
Water 65.9 61.6
PEG-100 stearate 0.8 0.8
Cetearyl alcohol 0.9 0.9
Glyceryl stearate 1 1
Methyl glucose distearate 1.5 1.5
Dimethicone 0.3 0.3
Capric/caprilic triglyceride 2 2
Cetearyl isononanoate 2 2
Hydrogenated polydecene 4.5 4.5
After 1 min of emulsification

10% Triethanolamine 15 1.5
Caprylhydroxamic aci_d/ . 01
Caprylyl glycol/Glycerin

Phenoxyethanol - 0.2
1% SKS (40% 1,3-BG, w/v) - -
Total 100 100

L3 L4
1 1
0.03 0.03
4 4
3 8
13 13
60.6 55.6
0.8 0.8
0.9 0.9
1 1
1.5 1.5
0.3 0.3
2 2
2 2
4.5 4.5
15 1.5
0.1 0.1
0.2 0.2
5 10
100 100

L1, no preservatives; L2, preservatives (caprylhydroxamic acid, caprylyl glycol, phenoxyethanol); L3, preservatives+SKS 0.05%; L4,

preservatives+SKS 0.1%.
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3) Collagenase &4 Xal A&

CollagenaseZ 0.1 M Tris—HCI buffer (pH 7.5)°]l 4 mM calcium
chlorideE #7I8t & 4—phenylazobenzyloxycarbonyl—pro—leu—
gly—pro—D-argE 0.3 mg/mLe] FEZ o 7|4 g4} A|&S
TR AP 7 Alg §9E 412 F, 0.2 mg/mL collagenases
A7kl A2oA 20 min <t ¥-AIZ] H 6% citric acidE ¥
9SS AAIAZ| 2L ethyl acetateE A7t F 4l0j& F 320 nm]

oA SRS 245 tHWunsch & Heidrich, 1963).

4)

oo

2 A

S Hlas| A 7xE &7, e FEEY £9E
20% (w/v)2 DMSO®|| =] paper disk®-& ©-&3t%lth. 2 o
7} 5.0x10° CFU/mLo| H%=% 50T E A& & AR 7
&5t destsint, - ol dEE IAMEIAIE bottom agar
Hol| FL3HA Fof £3 & BFH paper disk (6 mm; Advantec,
Japan)E WaA7|1, Z A|&E 200 mg/mLE DMSOd]| 3|45}
o N8E 295t5oH, HYU2Les PFE HEAZ F ¢
2% methyl paraben 30% (DMSO, w/v)Z} phenoxyethanol,
ethylhexylglycerin, 1,2—hexandiol= ¥ It|2 AR5
37°C incubatoroll A M, furfur= 96 h, A, niger, C. albicans= 48
h, YA #52 24 h 53 wigste] 235 IIstGict, s8]
3le disk F9)2 Fo] AaE clear zone (mm)Y I7|1E 712, A2,
i o2 F 3 3] SAst] gt E Uehfo] 3 vlast
i g

09

[LLN

Hoge > rlo

5) Ol R H x| i

& 13 ¢HgAel vl &S dotir] al 40%
1,3—butylene glycol (1,3—BG)E 3A3t S kamtschaticum stem
70% ethanol extract (SKS) 0.05%, 0,1%% Ztz} A7}t oHAS
Table 1] whg} A|=38}H ), A H AL water phase?} oil phaseE 2
Z} AlFst & water bathollA] 80 CZ £8A|7Ith, Homo mixer (T.K
homo mixer mark I ; Tokushu kika kogyo Co, Japan)S AR&3]
4000 rpmefl A e F oil phaseS 3] Fo] 1 min 7F {3
7|3 10% triethanolamine (TEA), SKSE 0,05%, 0.1% 22t 343}
o 3 min § F35IT AZ2E ABHE Y FRoA 2=AZ
Zh Aol A A7) WZA A ARl ARSSH5AT

6) e Al

oEA SKS 0,05%, 0.1%2} EZA|(caprylhydroxamic acid,
caprylyl glycol, phenoxyethanol)9] W 2o =83 =3 &9l
sttt S WY A3 Personal Care Products Council
(PCPO)OIIA AlF8l= S 47dsto] AMGSHSIT), SKSE EHast
o HAL AFL 107 CFU/mL, AL 10° CFU/mLE AEst30
W, & FEe B} o @A Aol Bash Adol AR
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o A2 501 mLARE H5}9 0, 1, 7, 14, 21, 28 Qo] F $E
2R84t} PCPC 7tol=akel 7|1%o| wet N E coli, S, aureus,
P, aeruginosa®] 7= 7 A7HA] 27] AE 2 0.1% ©I8K100
CFU/plate)2 Zradfok 314, B subtilis & Z-$ole 7 Lol 2
S7F SRS AU Zasfor 3tk A C albicans, A, niger'= T Y
7HA] 27] H%E 79 10% ©15H1000 CFU/plate) 2 Z4-afok gk,

7)7EEREE N g

ATt o HAE B3l 7R AF Al vX= ¥ ¢
obR gttt pH Z4-& Thermo Scientific™¢] Orion Star™ A211 pH
Benchtop MeterE AME-3FE.o™, o dd ] A% Z74-2 Brookfield
viscometer (Brookfield Engineering, USA)E o|&3] A3}t
25, 4, 37, 60T YF 244 0-3 7| Bt 3t B¢} of
GHE oF 3-4 h 32t A2 Bagt & AFS AFgsigltt, E3,
2o W 73} M B Al 3 2 53 28 59 BA
W3S T4

g Mol orgd &7
5

8) Franz diffusion cellS 0|23t m|E 25 AN

5 35 AL donor chamberdl] 253 AJFEZE 0] 77 27
& E31519] 5}gt receptor chamber®] {2 o] 53t ke =45}
of JEY n R JEGE ST 5 otk £ AFeAe dF HE
F|91(Strat—M®; EMD Millipore Co,, USA)¥} human skin cadaver
epidermis (female, age 52, site back or Thigh, SGC, Korea)S A}
g3lgom 8l 50% ethanol o & 7t 274 slo]] At 4=
|9 225 32T R ARl v gHtE Y2 7, ol 9Fx
AL 22 7IAAE &9 5 A &8 AT FAPIE 1|
tjolg Yt SKS, SSE 200 mg/mLE 293 H 2, 4, 6, 8 h
o mltjojE AR AFHsk thA] FASIGH, B F AFES PR
¢ ¢ =5E Edvs 1 5 Eus ¢S el BES
2 Axkstgien, & Eejvs SR 2o R de AMSEE
Folin—Denis®H-& 383} 24319 HFolin & Denis, 1915).

Results and Discussion

AGEsE FRol legHo] J93ss Dl B A AR ) 3}
9 aQlos Zg3htt, weh AkSh AEH A0 AT WA AE F
RAIA TR AF5E FLAHKIm et al., 2015). AE F587
e b7terd 3 28, 18 24, AGEs B g4 3
BT A BT a7 BT T2 ol A 7|1AE B AGEs
A B3& el dnbEoR 2559 P33 B2 F v

R AR AT AR, H2deolE, EetEolE 9l &
Z2o|=gt T2 vl SRbE E Hlaas] 2EIYNE Ha
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Figure 2. Elastase inhibition of SSE and SRE.

Values are the mean+SD of three measurements. SSE,
S. kamtschaticum stem ethyl acetate fraction; SRE, S.
kamtschaticum root ethyl acetate fraction.

AZ1tK(Velichkova et al, 2021). A3 =8of|A] ethyl acetate &
EEo| g o] 7MY dtal F Eejvll Feko] Eoki] e
3} A7 318 THYoon et al, 2020). SSE, SRE7} AGEsE A
Absle @3 Bhe-& Aalsk=AlE 115t Figure 19 AaHE U
Witk % 5, 10, 20, 50 ug/mLol|A] SSEX 37.6, 41.9, 61.5,
02.5%, SRE= 55.6, 62.8, 77.6, 110.4%2] @3} oA %2 U
AT FAHZTQ] aminoguanidine®] 7~ 20, 100, 500, 1000
pg/mLelA 7.7, 27.9, 49,4, 56.1%2] A E3HE RS 1Cx
ZF2 aminoguanidine®] 739.2 ptg/mL, SSE 13,8 pug/mL, SRE 1.2
ug/mLE SRE7} 7F &3p7} £11 SSE 4202 oAtz tiu] 3
33t 577} o Hol'd RISt

o

£r—‘

2. Elastase & sl 21}

7Y elastin JHFo] EAstH thE ECM ©¥ids3t 7t
o AL A5 7] o) elastin® Eafl= F59] A4
o}F WA FAV}F AchKim & Lee, 2022), Elastin 23] T91
clastase®] B4& A C2HN T =315 AR 4= UrhJoo
et al,, 2016), SSE, SRE7} elastase Z4Jo] n]x|& FakS A¥e 2
7} 100, 200, 300, 400, 500 ug/mL2| FE=olA SSE= 30.9, 37.5,
44.0, 51,7, 57.1%, SREx= 28.7, 29.8, 32.7, 38.1, 42%% £=7}
71l wet a4 BE dAlske A AT 4= YSiH SSE
9] [Csp2 386.4 pg/mL, SREE= 7513 pg/mLo. 2 SSE7} SREEC}
clastase A3E o] oF 2 8 £ & = lch(Figure 2).

3. Collagenase &4 X3l &1t

A wglof] e AE Y Aot 2EYA 7L YA k&
T 22 8919 oJsf FThle] st TR TS A|5HA|A
FE3 72 A3 9] Hlo] HrkChoi, 2022). FEE 7HeElsk
£ 329 collagenase®] A &4& 573 SSE, SREZL 9 5
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Figure 3. Collagenase inhibition of SSE and SRE.

Values are the mean+SD of three measurements. SSE,
S. kamtschaticum stem ethyl acetate fraction; SRE, S.
kamtschaticum root ethyl acetate fraction.

AR} e gt 237t e EFRJAAE B7RE 41t 5, 10, 25,
50 pg/mLe] E=oA SREE= 6.1, 17, 68,2, 102,202 W% &
= 9&HQI collagenase B4 JAES Uepllth Fddizzl
epigallocatechin—3—gallate (EGCG)= Y F=oA 24.7, 30.9,
49.6, 81.4%% A2 718 % ethyl acetate E350] FAHZF
Hoh 22 24 9AES Jehislth 5Y w29 tixdd) Bla
g |, BE FkolA SSEx BAF #9949 Uehllal SRERE 25,
50 ug/mLelA Fofu|gt avks Vel IG5 ghe= H]ashd,
EGCGE 25.2 ug/mLe]3 SSE, SRE A2 16,2, 23.2 ug/mL
2 a7} £, 7|2 ethyl acetate B EA BT FHZFE
R} collagenase A &/go] ZsHA LrEbTHFigure 3),

k=2

Mz FEET BYEY g 2 2 39 I AU E
coli, P. aeruginosa o1 S aureus, B, subtilis
9 v 53} A8 91 EE §8k= M, furfur 12|31 A, niger,
C albicansg Egs8le] & 7 £9 ol didl disk diffusion assay
£ 7515 HdRT R SE REAE & ¢E7] methyl
paraben 30% (DMSO, w/v)Z} phenoxyethanol, ethylhexylglycerin,
1.2-hexandiol& AFE3ITH RE A= 200 mg/mLe] S X2 3
Zstgon, DMSOE sANE o= ARG, RE d5ollA &
7], B2] B ethyl acetate #2204 7V ot a7t 4 Ut
Hi 5 £ E it =A vkt B8 o2 EEE2 A
nigerol] & YetfiA] BUATE, n—hexane £EE-2 A, niger
o] AL A5 AAH O R ethyl acetate, water, n—butyl
alcohol, 70% extract, chloroform, n—hexane ¢22 A7} £7)
YUelttt S aureus, B subtilis, M, furfuro|A ethyl acetate £&
£ E 295 39 A2 FdzaE a7t s 2

o
no
2
=
o
O
o
EY

o2
[o
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Human cardaver skin
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Figure 4. Skin penetration rate of SKS, SSE using Franz cell diffusion.

The experiment was conducted under conditions similar to skin temperature (32°C). The skin penetration rate was calculated by comparing
with total polyphenol content onto membrane and receptor media. Values expressed the mean+SD calculated by three experiments. SKS, S.
kamtschaticum stem extract; SSE, S. kamtschaticum stem ethyl acetate fraction; SRE, S. kamtschaticum root ethyl acetate fraction. Values are

the mean+SD of three measurements.
SHict, E3L 7 Rz REEN #55 TR A4 B34S |
A3 £717F12.1 mm, 274 12.3 mm= <t 237} 7P FHold

< solskg), SSCY) A4$- SLCY SRCELE a3} 953 £4 U
Byttt 2oz 72 SEEY 15 Aol tig It adfet
HAREA2A 0] B 7H53S FI1 4= A ATHTable 2),
2)7Ex FESS TV

SKSe} B
St B W o HHA E coli, S aureus, P, aeruginosa, C. albicans,
B subtilis % Z 639 JFT F0, 1,3, 7, 21, 28 Yol
7 & ek agar W21} 4lo] I} ¥ E2US Aksto] 2zt
= 319t Table 3), 7 92} A} S aureusES A|LJ3 ZE 9
A B R o 238 ST S aureus®t A, niger®] 7

$ HEAO] 222 W BRI P2 B} AHEE B
o5 ik, AT OR W ] VAR EEL B AT

Feh o2l HE Jat

caprylhydroxamic acid, caprylyl glycol& 37}

| A, niger &

- AUA ABRE S aureust A, nigerg EIHOE Ao 4
e S

SKSE 0.05, 0.1%=2 53t g3 9] ¢S H7ks] 98l 3
7HE B<F 25, 4, 37, 60T YF 27NN BB 0, 2, 4, 6, 8
10, 12 F 7H4 02 pH, A= W32 243 41}, AR I35 ojdd
o] Ht pHis 742 HAF 02 A|7to] A48 pHYt ZHadhe 7
r‘g; 0|11 60| A 7};“ H 74 Fo| A}, 259 o]

£ o d Ao A3t SKS 1%2] pH7} 5,32
ﬁi ArEh 60T B3 244 SK
. SF 7% pH7} Az A 724004 3 Y & 6,322 7}

} 2 Zog tadig. AR Z4AT WYL OR Azto] A
E A7} alEshs AR Holu 600 S thE B A H]
3§ 2 ZEE HEr) oF 509 2235 ol F gutsl st ZAL

Table 2. Clear zone diameter for anti-microbial activity in positive control, S. kamtschaticum stem, root extracts

Sample Stem (mm) Root (mm) Positive control (mm)
Strain SKS SSC SSH SSE SSB SSW SKR SRC SRH SRE SRB SRW MP PE EG HD
E. coli 9 11 - 16 11 12 10 9 10 14 10 13 13 16 10 10
S. aureus 10 13 - 7 13 13 11 11 11 15 10 15 14 12 12 8
P. aeruginosa - 10 - - - 10 - - 8 - - 11 10 14 8 14
B. subtilis 10 11 = 14 13 13 = ° 11 13 ° 15 9 10 13 9
M. furfur - 10 - - - - - - - - - - 11 13 14 10
C. albicans - 7 - - - - 8 7 - 8 - - 11 13 14 10
A. niger - - 7 - - - - - 8 - - - 18 18 24 10

The extract samples were d|sso|ved in 20% in DMSO. SKS/SKR S. kamtschat/cum stem/root 70% ethanol extract SS’, S. karntschat/cum

stem; SR”, S. kamtschaticum root; "C, chloroform fraction;

“H, n-hexane fraction;

"E, ethyl acetate fraction; "B, n-butyl aIcohoI fraction; ~"W;

water fraction; MP, methyl paraben 30% in DMSO; PE, phenoxyethanol (as is); EG, ethylgexylglycerin (as is); HD, 1.2-hexandiol (as is).
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I, g2 HERdeide 2 Aot YA 60TodAE FE=
3ol =252 M= 74} 34 Yehdrhdata not shown).
oWy WA FEE0] A7k BE olEAA ARte] A

of what Aol Hap Aefl= A& FAL = AT 53] Bk &
E7t R s B O 21Y o ofgde] Z2 Me Witk 371
43 BF A 60T 3:7401]/\1 o#@do] E2d & AU = AN
I 9 7B 2 WSS HolX| osith A% A7 Al Al ¢4
= 13y Z"“’«l UFE 24 0.1% olst= APl 283, 4
F 213 Do ME S Y] A ASPEAAE 7t
A A A7t Basi,

6. Franz diffusion cell2 0|23t m|5 25 Za}

oi AT AP A FEZe| fRE F gl
%S EAshe Ad wRolct SKSeSSEY] o AE 53k El
517 ¢l A7 B E MEFst] F EeuE e S5

o, g A5E2 95 x3 9 298 Egus g I5E E99
= %S HAlsto] HEEE AL
T "B o)A 2, 4, 6, 8 h AJ7HolA] SKSE 0.19, 0.43,

0.6, 0.81%, SSE= 0.15, 0,29, 0,42, 0.55% AEE QL A 7}
glul 27104 SKSE AJZPEE 0,58, 1,18, 1.79, 2.68%, SSE=
0.17, 0.24, 0,29, 0,54% E&|vlEo] JFLHJL +4 gi AFE
< Figure 49 YeRSITE, AA Hdg WS o AlRE 7euE 220
2 0.94%, Q1% HEH 1L 0.43%2 ¥ ““H?ﬂl BT A 7|
Hp 2719] FTg0] 2.2 vl B #=A Uy 5 WEH Y 5
£ 0.3 mmeo|x At #3] FA1= 0.05-1.5 mm= ¢ thFsit
(Sandby—M g ller et al,, 2003), YHkA ¢l 29 £1] o FA=0.1
mmAEE AR FhduE ®0)7) gkl iy 5 i BT '
T TR 22 a2l wfRof ARt 7ieHE 2719 HR-go| ¥ 1L
ol in vivo IREC} Fheul AZ19] 27 L27F 2 go] Y ¢
= B2l & 4= Qi

Table 3. Challenge test of S. kamtschaticum stem 70% ethanol extract

Sample Colony number (CFU/mL)/day
Strain
Emulsion 0 1 3 7 14 21 28
L1 +++ +++ +++ +++ +++ +++ +
L2 +++ +++ - -
E. coli
L3 +++ +++ +++ - - -
L4 +++ +++ - -
L1 +++ +++ +++ +++ +++ =
L2 +++ +++ +++ +++ ++ =
S. aureus
L3 +++ +++ +++ +++ = =
L4 +++ +++ +++ - - -
L1 +++ +++ +++ - - -
. L2 +++ R R
P. aeruginosa
L3 +++ R R
L4 +++ + - -
L1 +++ +++ ++ ++ ++ ++ ++
L2 +++ + ++ ++ ++ ++ ++
B. subtilis
L3 +++ + + ++ + ++ ++
L4 +++ +++ + ++ ++ ++ ++
L1 +++ +++ +++ +++ +++ +++ +++
L2 +++ +++ +++ - - -
C. albicans
L3 +++ +++ +++ ++ - -
L4 +++ +++ +++ - - -
L1 +++ +++ +++ ++ ++ = +
L2 +++ +++ +++ ++ = =
A. niger
L3 +++ +++ +++ + = =
L4 +++ +++ +++ + = =

+++: > 100 CFU/mL; ++: 10-99 CFU/mL, +: 1-9 CFU/mL; -: 0 CFU/mL. Preservatives: caprylhydroxamic acid, caprylyl glycol, phenoxyethanol. L1,
no preservatives; L2, preservatives (caprylhydroxamic acid, caprylyl glycol, phenoxyethanol); L3, preservatives+SKS 0.05%; L4, preservatives+SKS

0.1%.
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Al

Conclusion

2 doAe sv AYAE 7129 &7], #E 2
n—hexane, chloroform, ethyl acetate, n—butyl alcohol %

2 E8star A dAtolA FHatst 9 mjul gAdo] 7R HolukA
VR ethyl acetate 28 E-2 40 2 &3} ECM B3| ¢
Al 23, gt 9@ IR a9E Bristo] st Aot BEA A
AZAS AL Galsiet. FYo AT A SRV 4 &
7} £ SSE w02 FAYRT o FUst Gat 9589
t}, Elastase 4 A3l A¥ A3 SSE7F SREET} elastase A3
ol ¢k 2 vl &=A UeEPtaL, collagenase 84 Ad) AF ZAilol| A

! water

% SSE, SRE 402 oFAtRF¢] EGCGET collagenase AA &
o] ZrstA Uehd o &b 9l st A7 US ST 4= N
t},

75 ol dsf FoE AAE AP A S, aureus, B,
subtilis, M, furfur|A ethyl acetate 23 E1} & E3]Eo0] oAt)
2R an7L HoldE IE 4= QIS ReE= vjud o, &
7|, Be) o2 W B} A4 Holde Falsisi, o] Aake
Ef|2 SKSE Z3t o AE Axste] HHig é%‘% g A3t 7]
E9| R o] 7|M2FEES S AR A I At
AE S aureus®t A, nigers TS Gi}FOFE
Felsiget, Aatdoz a3 ofdaat Aol FFgAe] mi¢- §
ofd& ERIE = ST ofe ] w Ry HAY

oM P AT Y AP BE AT A0 Hol 7R
F2E % 2952 v, ofkY g a9 sk AR
o) Wl B ARo s aﬂ 75 Hol,

AF AEH AT AL 7hHp A1 o] 85 F7 T AAA
AZto] Ao wet Fi oEA o7 SKSQ} SSEd]| $Hrd EEgl=
o] mj o] JFES SIT 5 ST T BE Q2 1.6 Hi, Al
St 2712 6,3 v SKSe] % A Hah o ) et 94
A A B 7 AR 7S dIEd 4= Yt

52l S, aureus
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HR3RE
WMEMSXE. REmMAPRnRENNEFA

8%, 2HEREY
WEAFAFRUFR, AH, HE
WEAFAFRRIFN, AH, BE

B8 BRMRXKX (Sedum kamtschaticum Fisch) (SK) @—FRE~=TFEHERIEY, HAIERRIABBZHIF
NREMLER . Bk HSKNENRD B ; B70%ZERRRER ; HRAECK. 6. JEBIE. ETE
KPR THETHETBUABERSNANMHRNZEZEASNRREER, SENELEEUAR®EE
BEMRREIGIE . ERREY BUEMBAREITE T el EMHEMNREEE. o, EERHH
T B AIHE T REESNRESEMERKSEL. G MEAMRRIFNSKZBZEAD LLRENRE
BRI NRERNGESE, FANAEFENeEeBEXERBLFHNEER. S80.05%70
0.1% SKEREMWIRFLRGEIFIRILHHEPABIER. SKERBYMABSZENEEMAMRFRRKRIES, 4Hit:
SKIREWIRI{ENIMERE. MEERERE,

Kigia: HEMSK, ZAR, MREFR, MEEN, KKSSFER
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