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e % EUE(Sedum sarmentosum) &) 71533} S4F AAZA Y] BEAAS 9etslr] flste] B ATE 53
AT EUES sAdFsI B8k e E FE3 F - 20 Coll AFstAA Ao AME3AY. EUE
9] &g FEE(SE) ol 89 Z A =35 (TPO) 9] &3 27.98 + 0.34 g/kg (AXZFH) oA,
epicatechin (162.14 = 5.07 mg/kg), epigallocatechin (55.99 £ 2.49 mg/kg) % kaempferol (47.96 =
3.02 mg/kg) =22 ol FFEo = Aoz BN ESY. SE+ organic radical 24 &7 (78.43 £ 1.08%)
9} 4028945 (FRAP value 2.54 * 0.12) & YRS =3 SEE A& A48 §EE-9] 27] GA(FTC
assay 62.03 £ 0.38%) 2} ZZ9A (TBARS assay 55.36 £ 2.05%)Z A&lstdct. SE (5 mg/mL A%F
)= Propionibacterium acne®l W3] & EIE JERY AT SEQ] elastase A3]&2 38.94 = 7.09%°] ]
57_, collagenase A& 78.94 £ 2.49%°| ). SE A2l 7= Col3A1 TA Y] S718IH AL collagen A&
2 O=7EY 58.11 £ 1.07% =34t} 0.5% SE7} &8 57338 282 pH 6.88, 2= 1.47 g/mLe]IA
I, gtk (=20 - 45 C) ol 450 AAsl= B¢ 28L& 4% FFEE FAsN Y. weElA SE=
%E, giksl, sl GAS Ad Ao E ASEHIATH

Abstract: This study was performed to investigate the functional properties and characteristics of Dolnamul (Sedum sar-
mentosum) as a cosmetic ingredient. Lyophilized sedum powder was extracted with ethanol and stored at —20 C for
the following experiments. Total polyphenol compounds of the ethanol extract of sedum (SE) was 27.98 + 0.34 g/kg
(dry weight): epicatechin (162.14 + 5.07 mg/kg), epigallocatechin (55.99 + 2.49 mg/kg), and kaempferol (47.96 + 3.02
mg/kg) were contained in the SE. The SE had organic radical scavenging capacity (78.43 + 1.08%) and metal reducing
power (FRAP value 2.54 + 0.12). FTC and TBARS assays confirmed that the SE inhibited the early stage of lipid perox-
idation (62.03 + 0.38%) as well as the final stage of lipid peroxidation (55.36 + 2.05%), respectively. The SE (5 mg/mL,
dry weight) was proved to have antibacterial effect on the growth of Propionibacterium acnes. The inhibitory percen-
tages of the SE on elastase and collagenase activities were 38.94 + 7.09% and 78.94 + 2.49%, respectively. Compare
to the control group, the SE treated group induced an increase of Col341 expression and collagen production (58.11
+ 1.07%). The oil in water emulsion (0.5% SE adding group) showed pH 6.88 and 1.47 g/mL of density. The hardness
changes of the SE adding emulsions were not detected during the stored periods at various temperatures (—20 -45 C)
for four weeks. It is considered that the SE has antibacterial, antioxidant, and antiaging activities.
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< AFsted 2 A7 HAEelEn1]. ZHE JX1 7t
2F Ho g wEHA EO]’ g U= 9797
3= ol @5 LAY 9 FE A4S AN
%"01 2t shE| o] 129} A mjEE A
frdehe Al WalE gt
[1,2]. &, A=ES a3k AlF<] Propionibacterium
acnes (P. acnes)y= IF-ol “AN3t=t] 2ol A3}
™ superoxide anion (0,)< ¥AJSIAL linoleic acidE &
afjated 5o Wol7)eS FSAIITH3.4]. o] 3k &
£ A% vheS 7HEEeta AEES oFEAITH4)L

52 Aadr]o dAskeE nRds T 7P B
HEE Yehga et 2 —1‘7} 9’]“[‘§~ =EEo] Q)

o} S st
= 2]le] Har AH5). 045%7 %% v g gke]
s AAE7] 918l FHAlE AHESEAL Qo o] &9

e A=A E 97 allergy 59 F2H8-&
sl JQTHS). WEbA P oacnesed 22 I Aol
sl Fads Ad 1A 2AE NdetaAt ske
77k %%‘81 AL ATH2,3,6,7].

ke 9 Fafioll ofsl fdEE AkshE ~Ed 2o
A= «41'?—@.5}0] A = ATH3]. A Al ¢
3 AAE EA Ak (reactive oxygen species, ROS)= 4+
steo] uj-9- E7] W] MEEE FAsE AE Y
HiketE frdeta, Sk 9 Ak Ao Hd
e doA AR w35 JHEAIZ A9 A
o = superoxide dismutase & glutathione®} -2 &H4ks}
49 5]"‘]'5]'%@(’] ZA3ke] ROSS] 34 =R H

rl

AAE Bosks 71xo] EATH10]. 23y e
ROS7} *g AE A ﬁ A <] ﬂ*@}ﬂwiﬂﬁlﬂgz—‘:—
AslAle] 3AE & A7) w &

GikskA| o] B o] & QsH %E} 5, FrEAE A
FHaAY JJl"%Oﬂ ng_—a—}
HellMe= & l of thgt A7t X8 =
o] 211 QITH3 ]. % 3], J*é%’&é};ﬂlliﬁ} dAEE 9
83 AkstAlel sl Bol deta e el
[7,11].

thEkalaEeks] A, A 439 Al 3 &, 2017

377t wotE e 49 3 Aol o7 Ul =
SHintrinsic aging)¢} F=3tE Um o =T, Ao
ofaf Fepll o) Tasa, FeHllS HIES Alxe
7Aool B3] &4l matrix metalloproteinases
(MMPs)9] o] F7h= o], MMPsell 9lsf =eHall<
HI 23 712 e o] s Eo] F=Fo] AxItH12]. 9
Fieslo] FEFE Fv BAAE o Fe ik A4l
o] Zgow AT SLAE AdH4s], 71E
oz B8 A4 MMPs)e] &3}, Feiald dekdl
9] At 2l v AAA Q) 222, hyaluronic acid®] A
Uﬂﬂ_l/] /K(])]/H}:ﬂ—o __173_’ DNA /\]—ﬂ._ﬂ_ 71—,0_ ﬁ:)\]- o O]:
V\]?]—l—, I A 9F geEts FE4, 70 9 T2
7N o= 54 AAE HF st 7H53ETH13).
EUHES U=, AA, AR 59 & oS
AU = thd A ER S-EutlA s £7]9 o
< AU AAE Fol He AFOoE ARHIL
AL, BrjoA= FYLE A= &8 ok =
o] Ad 147158 EEE SFHMA R MRS
H14], Fakstaai1s), Dbdstasiie], v asH17),
HEA18] 5°] ¢HA Aot T8y I+ a3 o
TR s s JAsHE Edel tsiAe Bag b glth
webA Ev=ol P oacnesoll EF A0t
slads X]QL A=A Lotz & A5 3
st &, 97 5 A 8 9F& e 84
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Table 1. Primers Used in This Study

1o

L BAEL Fwst mavkel £ERAE A9 Alx 213

Gene Primer sequence (5° — 3°) No"

Col341 F-5’-CCGTGTTTCAACCCTCAGTT-3’ NM_205380.2
R-5’-TAGGCTGTGGTGTTGTCTGC-3’

fG-actin F-5’-TGCGTGACATCAAGGAGAAG-3’ L08165

R-5-TGCCAGGGTACATTGTGGTA-3’

1 .
) Genebank accession number

gl & HtE o] #A](Whatman No. 3)E o} 7s}al
o[ &+-8-2 nitrogen evaporator (N-EVAP, Organomation
Associates, USA)Z ZA|ZA T}

7HA g FEE YEA(PAL-1, Atago, Japan)
Z, pHE= pH meter (Orion 2-STAR, Thermo, UK)Z, 2}
E&= AAA|(Color reader CR10, Konica Minolta, Japan)
2 ZA4slon olnf mEWde] HAYX = L = 98.46,
a=—023, b= 1020103, MR} A =(CH= oS
o] 2ol o3l Zt7hg Ab=siiTh

b*
h° =arctan —(deg)
a

c* = [(a*2+b*2)5]

2.2, SL=E2 o2 FE=(SE)Q| gHEd

P. acnes (KCTC 3314)= AH AT vy EAL
A 28 EoFdlol Brain-heart infusion (Difco,
USA) ull#]ell %453} anaerobic jar (Kisan Bio, Korea)
o] o] 37 C wl7|(HLDI-42, Hanil Lab Tech., Korea)
oA 72 h &<t wijFste] A&kt

P. acnes®l tgt S-S paper disc diffusion as-
say® SASIATE &, di7]e] A x 10°
CFU/mL)< Al Z3te] aAu|x]e] 100 uL¥ #53F &
ST 8 mm paper disk (Adventec, Japan)©oll &1}
EFEESOUL SmgmL, AZTHE 2 2h &
QF HjFSt & paper disk FH ol AAFEH HAAAA L
(clear zone)o] Z71E SASIAT. HETEE tetracy-
cline, resveratrol ¥ gallic acid (Sigma, USA)E A8-5}

Stk
2.3. SEQ| R L3t AN 51t

2.3.1. 84 XNafl &0t

Elastase®} collagenase A3 & 3}+= assay kitsS &

3ted o)zle] Ra[19]e) E3ted FA3IAh Z, SEVL
elastase (Sigma, USA)S} collagenase (Biovision, USA) &
HEE Aseks Fre Azl AFu ol Foto

77t 245190

232 St =4

SEZF Zehall 48 ¥ faA dde vAe e
2ol E(murine fibroblast, NIH3T3 cell lines; KCLB
No. 21658)F ©]-&3td A3 AfrolHEE 10%
fetal bovine serum (FBS), 25 mM HEPES, 25 mM
NaHCOs, 1% penicillin-streptomycin®] 32 DMEM
B17](Gibco BRL, USA)l H]%¥37 C, 5% CO,)3F%,
o]Me] ®a0]el F3ke] MTT assayS 335+t

SEE A2zt Aot ZelA BAE e el g
L Greet et al [21]9] RS IR =3t =%
ot} & AIZA x 10° cells/wel)S 24 h 59 vkl
SE7} 3Hrd AR wEete] 24 h FF wiSE &
5% FBS7} 3H-9 vlA 2 wA|ske] ThA] 24 h F<F Hl
Fstatt v s Hol e Zepll %2 total col-
lagen assay kit (BioVision, USA)E &4 3} 3L, =7
oAe] FHl FFS FoE A8 A o) |
st Fepdl s Al HEE Yeh o

M| 2] total RNA Trizol reagent (Invitrogen, USA)
£ o] &3te] AZALS protocolol] FrFo] FE3FA AL,
cDNA 3432 one-step PCR kit (Takara, China)& ©]&
SHATE Coi3419] TAF =4 AME-E primersT
Table 13} 2231, 94 CollA 3 min, 94 ColA] 10 s (40
cycle), 60 ColA 30 s+ PCRS 3Pttt

HjQko] ¢t5d MEE Y23 potassium buffered
saline (PBS)Z 23] A& 3}l 10 mM Tris-HCI (pH 7.4)
of BAFAIZ] F I 9ol A] sonicationd}3] 1L, lysate=
100,000 x g (4 C)oll A 40 minZt YA E-2] st} oh
(40 ug)S 5% SDS-PAGEZ £ ¢+ 3 nitrocellulose

]
B
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Table 2. Formulations of the Oil in Water Cream Supplemented with the Ethanol Extract of S. sarmentosum

Experimental groups”

Components
(€0) SD1 SD2
Surfactant Cetyl stearyl alcohol 1.5 1.5 1.5 HLB? 15.5
Glyceryl monostearate 0.5 0.5 0.5 HLB 45
Glyceryl stearate 1.0 1.0 1.0 HLB 11.0
Cetearyl olivate 2.0 2.0 2.0 HLB 9.0
Oil phase Bee wax 1.5 1.5 1.5
Squalene 7.0 7.0 7.0
Stearic acid 1.0 1.0 1.0
Cyclopentasiloxane 2.5 2.5 25
Silicone 200/100CS 0.3 0.3 0.3
Water phase Deionized water 63.0 62.5 62.0
Trisodium EDTA 0.2 0.2 0.2
Glycerine 5.0 5.0 5.0
1,2-hexanediol 1.0 1.0 1.0
Carbopol 980 (1% soln.) 10.0 10.0 10.0
Xanthan gum (2% soln.) 2.4 2.4 24
pH adjustment Tromethamine 0.9 0.9 0.9
Fragrance flavor Phenylethyl alcohol 0.2 0.2 0.2
Sedum extract Soluble solid 32 °Bx - 0.5 1.0
Total 100.0 100.0 100.0

D CO: not contained sedum extract (control group), SD1: 0.5% of sedum extract (10 mg/mL) containing group, SD2:

extract (10 mg/mL) containing group.
Y HLB: hydrophile-lipophile balance

membrane®| transferd}$3 !, enhanced chemiluminescence
S E F Xray filmol|] =FAFTH

2.4, itatEy

Total polyphenol compound (TPC) 3&-2 Folin-
Ciocalteu’s phenol reagentE ©]-&-3ld M H[1522]9 2
2 oz A3 UL EFEZE gallic acidE A}
|39 3(y = 0.0172 +0.0271, R?=0.9985), TPC T
gallic acid mg/100 g (AZT = YENATE TPC
of I8 ZYTEItES] L photodiode array
detector2} C18 column (30 C)©] &2+¥ HPLC (Waters,
USA)E A8kl 1 212 o|de ®Bi[23]¢} 2
*th. Ascorbic acid FE+  2,6-dichlorophenol-in-
dophenol (DCPIP) tetmetric redox reaction methodZ =
g SFATH24].

Organic radical scavenging activityx™ DPPH (2,2-
Diphenyl-1-picrylhydrazyl) assay=, metal reducing pow-

thEkalaEeks] A, A 439 Al 3 &, 2017

1% of sedum

erv ferric reducing ability of plasma (FRAP) assay=,
A3t A ==
thiobarbituric acid reactive substances (TBARS) method
=2 Old‘ls}c’# A H[15]0 4 ek o] S5k, A=
FEE 10 ug/mLol3iTh

ferric thiocyanate (FTC) assay<}

2.5. SE7t HtE +398d 3 Hx Y EN

25.1. SEE gRE &
SEE olghgo] =j&3) ﬂ —.—(SEE) ojxe] ®H
[25-2715 #313Fe] Table 29} 2ol A ZX3ATE &,
& ARE AFTT F T HASAE FAsk 2,000
pmOl A 1 min7t &35} Th(Homogenizing mixer mark
IT 2.5; Youngjin Corp., Korea). HZAE 5/l H/‘V\]
7171 Y3l 2,000 ipm - E 2 min?+ B EFsIA B
o] staE Ak Ams)l &) Y 7M7t g0 TR 7}0:1
SR 3l pH 24AE T4t 3,500 rpmell
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Table 3. Antibacterial Effect of the Ethanol Extract of S. sarmentosum on the Growth of P. acnes

Diameter (mm)”

Ethanol extract of sedum”
Tetracycline®
Resveratrol
Gallic acid
BHT

279 + 0.42
5.06 + 0.83
2.57 + 0.43
094 + 0.28
1.05 + 0.57

D Concentration of the ethanol extract of sedum: 5 mg/mL (dry weight)
? Tetracycline 10 uM, resveratrol 50 ug/mL, gallic acid 50 ug/mL, BHT (butylated hydroxytoluene) 50 ug/mL
% Diameter of clear zone when performed of paper disk diffusion assay. The number of P. acne was 1 x 106 CFU/mL

Al 5 minZt £33 44 9EE B4ATa, % o
o 4 955 80 ColA 5 mingt EF3t] {344
ZiTH4,500 rpm). 50 C7kA] W23k & SEES} F&E
A7FFa 5 mintt #EAFAIFTH4,500 rpm). 25 C7HA]
Wk & &7)ol ol vk Agol ARE-STh

252 SEE &Fe JE(SEC)e &4
SEC 1 goll 57 9 mLE 211 vortexing3te] A&
7F 2o & BAEES 3 T pH meters ©]-8-3+
SEC®| pHe} M =5 Z743I3th SECS 4.5 mL 7]
o W1Z3te] YA Fot TEFS St BT A=
< SECY] BEE tex-
ture profile analysis (TA-XT2, Stable Micro Systems,
UK)E o]&3l B493519 1, B4 F72 pretest speed,
5.0 mm/s; test speed, 5.0 mm/s; posttest speed 5.0
mm/sec; sample area, 1.0 mm’; distance, 20 mm; force
threshold, 20.0 g; contact force, 5.0 g; probe, P10 (10
mm DIA cylinder aluminium)©| 1Tt A|Z2H IH ] f
A S B8] flske] SECE 871l Hob —20
C, 20 C, 45 Coll 193t 7474 A7stdA 79miet 74
=5 SAsA

2.6, Sz
RE AP 33 ol MBS BT + EE
A2 FASST BETh AYT Aol FolHQ
ke

p

ztol= YA EAEAR o2 A aL, 4
9§94 A2 Duncan’s multiple range test= 3}3
o}, BAEA o= SPSS (Statistical Package for Social
Sciences, ver. 14.0, SPSS Inc., USA) ZZ 1S A-83}

A

g

J—lil-

3. 21t &

3.1. SEQ| gEry

SEE P. acnes®| v Ao &8 dAE AH
ZHclear zone)e] 715 SA T 212 Table 33 24T

)
N

Aoz Yelhton ol= dtslEdE L2 resvera-
trol°] P. acnes 3745 Asliske A=}t frAFStATH
I3 FAANZEZR tetracycline A8l FH U= &+
AL ok EvEdde v estEZe] dr
Fo] JQa1[15], resveratrol®] &4kl E5-S AUl
T =4%E agsty, ZEH=3HEQ gallic acid$}
dE4tsiAlRl BHTS Idd4248S 43 P
acnes®l| g BHTS] 72732 SE T+ resveratrol 2
o} o9 Sk, gallic acid= P. acnes®ll thsl &4
= A9 UebA ekttt whEbA SEZF P.oacnesell T
3 o S UEhlE AL st a o= deol
e g2 ARFHIAG

z
>
il
=
=2
i
2
ok
rir
o~
o
=
S{i
il
i
o9
o

o of
oot

tlo to 8

1 5 QoBE FF b PHBOE AT

f

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 3, 2017



216 A -

Table 4. Antioxidant Capacities of the Ethanol Extract of S. sarmentosum (10 mg/mL)

Antioxidant assays"

Antioxidant activity

Organic radical scavenging activity (DPPH assay)
Metal reducing power (FRAP assay)
Inhibition of lipid peroxidation (FTC assay)
Inhibition of lipid peroxidation (TBARS assay)

78.43 + 1.08%”
254 + 0.12°
62.03 + 0.38%"
55.36 + 2.05%"

U DPPH: 2,2-Diphenyl-1-picrylhydrazyl, FRAP: ferric reducing ability of plasma, FTC: ferric thiocyanate, TBARS: thiobarbituric acid

reactive substances.
A, of blank — A, of sample
D Scavenging activity(%) = au Y o 100
517
Ay, of sample (0—4 min)

Ay, of standard (0— 4 min)

3 FRAPvalue =

X FRAPvalue of standard(1 mM ascorbic acid)

# Standard: alpha-tocopherol (100-1,000 ug/mL), y = 0.017 + 39.877, R2= 0.9984

] U= &
d @ﬂ'ﬂﬁ%‘% =4 t:”‘_ ojxe] B
[17]7} organic radical®} superoxide radical A&7+
S =43 Aol nlsle] B A= organic radical 47
5, w5ol2ds, AAAIEA A EE S8
@’d’i’l‘i#% HES I 2v= FE5E 9 3t
= AEFstAtt. SEQ] kst 24s SAHS 2
= Table 49 2t} SE (10 ug/mL)2] organic radical
scavenging activity:= 78.43 + 1.08%Z, EYE< 70%

NRtEE FAFFESt s EAE SAHNAS W
[FHET 3ikstgdo] itk ol o FEHS
A&7 Wl A= AREIT In vitroo A %
2SS SAY e O RS 288t AR
o] FHikslsS WrksloF stEE(15], g&oles
N7l AEE FRAP assay S ©|-83t A3 &

&2l 1,000 uM ascorbic acid2] FRAP value”} 2.031
74@ aHE o, SE° T50|23<5(FRAP value
2.54 £ 0.12)2 -7 =3 202 AR EH AN 2 A3
2k} RS 7] GAE Aslehe A= FIC assay =,
HZF dAE Adst= J == TBARS assay= A4S
A3}, SEx AAILE vk 27EAE 62.03 +
0.38% A3lstAaL, HAFTDAE 5536 + 2.05% I35t
At webA SEx Ao Hiksiag A A E A
T & Qe ALZ ARFHULH

SEZ} &4kst a7 YERNRL7] wiol

SE°l &%
ol J& kst B4 e A3 S, B
A=

o°1’

a5 A= XFEo] e He= E']._E:] A F=
3}3HE(TPC)3 ascorbic acid (ASA) 32 =431t

thEkalaEeks] A, A 439 Al 3 &, 2017

SE°l&= TPC7} 27.98 + 0.34 ghkg (AZF%), ASA7}
215.93 + 9.26 mgkg (ZZFH) =)ol Aot TPC ¥
%3} DPPH 2}t 27% 2 FTC assay AFo]oll= o
o] AAAA(r=0.979 E r=0.607)7} YL E=Z[15], B A
THDPPH ¥ FTC assays)oll Al SEQ] &4tslgdo] &3k
A AL TPC W& AS=Z AR E AT SEol| 3%

S EstdEe] RS B4 22 Table 59 75“3}.
Table 5914} Zo], SESl= epicatechin®] 162.14 =+
32427 mgkglZ 71 o] E3FE o] %3, epi-
gallocatechin, kaempferol, chlorogenic acid, apigenin,
quercetin = 2.2 S0} Epicatechin® FRAP value
Atololl= ek o] FABA=0.733)7F e A=

HuEo] Juh30]. webA SEQ] FRAP value7} =&
AL TPC & epicatechin®] o] B7] W& Aoz
=230 0=1

3.3. SEQ| m|HEL-3IHX| =}

SE7} elastase?} collagenase S A3t AEE 54
3t A3} elastase A3 S 38.94 £ 7.09%°] 3L, colla-
genase A3&2 7894 £ 2.49%°]Ut}. wEtA SET
elastase 2 TH= collagenaseE A 3lst= &3 ¢ &2
2oz ARHAN. SEVF SRl A v Y%
S golr 7] 943ke] SEZ 100-1,000 ug/mLE Ad-F-okA|
E(murine fibroblast, NIH3T3 cell lines)oll *]2]3}3 <
uf, AIZ7}F 90% AESHE FEE 493.01 + 5.76 ug/L
(y=—0.03582+107.65, R>*=0.9699)°]FN S22 SE A
g TEE 500 ugmLZ A3} SE A 2]l A ]
A YA Tl vIske] 58.11 + 1.07% T =7}
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Table 5. Composition of Polyphenol Compounds in the Ethanol Extract of S. sarmentosum

Compounds Concentration (mg/kg)
Epicatechin 162.14 + 32.427
Epigallocatechin 55.99 + 11.199
Kaempferol 4796 + 9.592
Chlorogenic acid 3891 + 7.782
Apigenin 28.52 + 5.704
Quercetin 23.72 £ 4.743
Vanillic acid 21.07 +£4.214
Gallic acid 16.23 + 3.246
Diagenin 557 £1.114
Caffeic acid 4.73 + 0.945
p-Coumaric acid 2.57 £0.513
Ferulic acid 1.57 +0.313

Analysis was performed on HPLC equipped with a binary pump, a photodiode array, and a reversed phase column. The mobile phase
composed of A (1% acetic acid in acetonitrile) and B (1% acetic acid in water) with gradient. Peaks were detected at 270 nm and

320 nm.

sttt FEHe AR FERE FA skt 4ol
7 FTF] oF 70% AEE ARt dNA=R, A%
stal wj11e] TRE 2] fEliAe AR Sl
Aol Aol BeAoelm, F Fell Foll A type
Zehalo] oF 80%, type I Z&HAlo] oF 10-15% A=
kA8l AH31]. =317} R EH A 3ol A=
13 ool Zepdlo] AAPEA gor, 58] =3id
Fo A= type I SepAl] oFol -2 35 vl
ojF o g uirh32]. E3h AF s} PDTE type
I Feblitype [ Fehallo] HIEo] ZAdhs 2108
HuE 3 QJeh33]. webA] SE A7} type IS4l
e mx= BE A8 THFigure 1). SE A&
o o3l Col3419] W&ol ZF718F A (Figure 1A),
type I FepAe] G thxTo] Hls) F7tstAth
(Figure 1B). Col341 XA = 44l [alpha-1(110)
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Figure 1. Effects of the ethanol extract of S. sarmentosum on
the type III collagen. (A) RT-PCR analysis of the Col341
mRNA expression (B) Western blot analysis of the type III
collagen (Col341). CO: control, SS: S. sarmentosum (10
mg/mL), VC: ascorbic acid (10 mg/mL). Inhibitory effect of
the S. sarmentosum on collagenase activity was 78.94 +
2.49%. The increase of 58.11 £ 9.45% was determined in
collagen production.

3.4. SEE Rt +37AY AE(SEC)
EUHES SR FEIUS W FETES
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Table 6. Physicochemical Properties of the Ethanol Extract of Sedum (10 mg/mL)

. Chromaticity
Soluble solid -
(°Brix) pH Lightness Greeness Yellowness Hue value Chroma
) (-a) ®) () (€
32.35 £ 0.73 6.80 = 0.05 24.01 £ 0.05 -43 + 0.04 3.61 £ 0.03 140.11 + 2.04 5.61 + 0.08

Table 7. Physicochemical Properties of the Oil in Water Emulsion Supplemented with the Extract of S. sarmentosum

CO SD1 sp2" p value
pH 6.88 + 0.03 6.89 = 0.02 6.87 £ 0.02 0.853
Density (¢/mL) 145 + 111 147 + 0.98 147 £ 1.12 0.793
Light
Chromaticity '8 (Lr)less 74.80 + 0.44% 63.57 + 025 59.53 + 0.42° 0.001
G
rien)ess 0.63 = 0.15° 853 + 0.15" 8.1 + 020c 0.001
-a
Yellowness a b c
o 493 £ 025 14.83 + 0.15 14.80 + 0.30 0.001
Hue angle . b .
o 497 + 027 17.11  0.12 16,87 + 0.32 0.001
Chroma a b .
" 89.31 = 0.01 11991 = 0.61 118.69 + 0.55 0.001
Hardness . a b
Texture © 15.09 + 0.67 14.76 + 0.94 10.93 0.1 0.001
g
Adhesiveness 39.33 = 2.30° 3641 + 232° 2294 + 3.42° 0.001
Springiness 0.984 + 0.025 0.991 = 0.007 0.981 = 0.018 0.776
Cohesiveness 15.05 + 111 12.50 + 1.24 10.26 + 0.43 0.503

Y CO: not contained sedum extract (control group), SDI1: 0.5% of sedum extract (10 mg/mL) containing group, SD2: 1% of sedum

extract (10 mg/mL) containing group.

? Different letters in a row denote values that were significantly different (p < 0.05).
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7t H =& ogkge Ajgalstatt. SEol| E3E 7§
AnFE HEE 3235 + 0.73 °BxO|ATKTable 6).
SEQ] M &= B T(L value) 24.01 + 0.05% o] FL Ho]
AT A (e angle)2] ML= 0-36071A] 0¥ 1500]H
=21 1200 Aot} SEO] AAFS- 140,112 =AY
o] a1, A =(chroma)= 5.61 2 YA e 7S
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Figure 2. Changes of hardness of the oil in water emulsion

supplemented with the ethanol extract of S. sarmentosum

CO: not

contained sedum extract (control group), SD1: 0.5% of sedum

1% of sedum

stored at various temperatures during 4 weeks.

extract (10 mg/mL) containing group, SD2:
extract (10 mg/mL) containing group.
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ERfATh o]2g &= SEo| $-f-%F TPC (27.98 +
0.34 g/kg dry weight) ¥ ASA (15.93 + 9.26 mg/kg dry
weight)ol| Al 71218+ Z1 0 & AR E QT TPC FolA&
epicatechin®] 162.14 = 32.427 mg/kg o2 7174 Hol| 3
5o A3, epigallocatechin, kaempferol, chlorogenic
acid 0.2 EAI8h= A& RIS SEx ] H s
& £33 419 elastase®} collagenase S =5 7}
7} 38.94 + 7.09%S} 78.94 + 2.49% As|SHATE =g
SEE A2 AfrotMazol el el 82 iz

Hoh 5811 + 1.07% B S718k e ©]= SEd]| 2
Col341 TR} WA o] 7= A7 e
stttk AEl71s4S Ad SE9] 483} 7k
JIsk7] St EvE FEES oehESel A&l
F, 05-1%7HA A7t FE5R2HE AUEEE)
Azttt EvE ZH(SEC)S] A=l AHE-E AW
Z/dA1e] HBL k2 11.58°|21aL, SECS] pHE 6.88, Hl
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