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Abstract @ This study tested the antioxidant activities and anti—aging effects of an extract of
Orostachys japonicus, a herb used as a folk remedy for cancer for a long time. To assess the
antioxidant activities of the Orostachys japonicus extract (OJE), the total polyphenol content was
confirmed to have a high caffeic acid equivalent weight of 12 g by dry weight of 100g OJE and
the total flavonoid content was confirmed that the quercetin equivalent of 1.7 g by dry weight of
100g OJE. DPPH free radical scavenging activity was confirmed a high scavenging activity of
79.7% at a concentration of 1%. To confirm the anti—aging effect of OJE, MMP-1 expression was
decreased in 25 pL/mL and 50 gL/mL similar to control. In a clinical experiment, a group of
subjects who used a cosmetic product containing OJE showed a significant increase in the amount
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of skin moisture from the forehead, left cheek, and chin. The experimental group showed a
significant increase in the amount of skin sebum from the chin and maintaining pH balance of

normal skin, As a result, the OJE demonstrates the efficacy of natural cosmetic material as

antioxidant and anti—aging.
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Japonicus A. Berger)< W= Crassulaceae) 2]
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B aTol AgE shbe BRE PHAAN
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2.2, AHEA|

Ao AFEH A2 caffeic acid, quercetin,
1,1-diphenyl-2-picryl-hydrazyl (DPPH),
butylated hydroxy toluene (BHT), Dulbecco’s
modified Eagle’s medium (DMEM)S Sigma
chemical (USA)ZHE FUsto] AMEsIY L, 1
219] Jle Aoke EFALE AHEAIACh

2.3, A2 7171

Aol ALE )= FUE E3E 9]
microplate reader (Synergy-HT, BIO-TEK
Instruments, USA)S ARESINA, AE g]FES
st CO, Hv HIYZIMCO 175, Sanyo
Electric Co., Japan), I 2] ZU7I(EYELA,
Japan), BZ7AX7|(Ushin lab co., Japan),
Optizen Pop UV-Vispectrophotometer (Meccasys
Instrument, Korea), Shaking incubator (Lab
companion, SIF6u0OR, Korea), ¥4 E&]7]
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(Hanil science industrial co., SUPRA25K,
Korea)& AH8-5k3lt.

AFAAE 9o ARRE 717]= TR SRS S
A= 717191 Corneometer CM 825 (Courage
and Khazaka, Ger-many)¢} mf fEE =4S
25t Sebumeter® SM 815 (Couraget+Khazaka
electronic GmbH, Germany)& ©|-&sl3ct. =&
9] pH+ Skin-pH-meter® PH 905 (C. K
electronic, Germany)& ©]-83dlo] ZHsI o0,
2 Aol 54 A& SPSS Window Version
18.0 (SPSS Inc., lllinois, USA)& o]-&3te] 24
Skl
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Aol AFRSH ANEZ2E human  dermal
fibroblast (HDF)® §h=A| 2523 (KCLB)o A
wgotel  ARgSElom,  HDFO]  A|2ZHjek
High glucose Dulbecco's modified Eagle's
medium (DMEM, Hyclone, USA) ®iz]e| 10%
fetal bovine serum (FBS, Sigma, USA)¥ 1%
penicillin/streptomycin ~ (Sigma, USA)E 100
IU/50 pg/mL #A7¥sle] 37CE GAEHE 5%
CO,, F& HIG7ZIoNA BiFstaTt.
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He 98E oot AFsris]l. FEES
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400 pl& EFste] Ao 383t WARE 2
10% Na,COs2 400 uLoll &date] 327+ wh
AFTE I o2 10% Na,COsE 400 ulef &
gote] dAA 6027 WAL - 96-well
plateo] &5 200 pxLE E55F microplate
readerg ©|-85te] 760 nmolA FF=E S5t
Act. BEEALS caffeic acid (Sigma)E AHEsH
Ark A=l YR WHor HASle] d2
=HFAoRRY % 229 F EYUE
2 caffeic acid equivalent (mg/100 g)o 2
Abekeict(Fig. D).
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Fig. 1. Standard curve of total polyphenol
content to caffeic acid.
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Fig. 2. Standard curve of total flavonoid
content to quercetin.

2.5.3. DPPH free radical 2A%

oy FEE9 #HZd AAZAS Blois[201&
o|-gstol DPPH o Higt agolsa A5k
o AlRE 0.05%, 0.1%, 0.25%, 0.5%, 1%7}t
FeE slAgt & 96-well plate of oflgtEo] &
A%l 10 mM DPPH (1,1-diphenyl-2-picryl-
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hydrazyl, Sigma, USA)-& 180 xL o} Al=oH
20 pL A &&sto] 37C AFH|olE oA 30
B 9EgAIFTE Bhgo] $EEH  microplate
reader & ©]g3to] 517 nm oA SYEE =H
St EEEA-L ascorbic acid (Sigma)E At
/359911, DPPH free radical &AEAS AH&3}

At

DPPH radical A2AZ4 (%) =
[100- (7Rt & 3=/F47H: §35)] x 100

2.6. MMP-1 ¥3¥ dxls £H

S FEEC] MMP-1 Tdo] vz JFS
ot 7] 95t HDF AHIZE 96-well plate
well B 3 x 10"4 RB2AA 12470 & A5
= 2l DMEM o] =31 FE52 skE=
Aggt & UVBE 100 m]/cm? & 20 B7F FA}
Stal 24 AZE ieFstlct. w45 100 xL
£ M2 96-well plateo %31 ¥ coating
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g FS5AS AA T PBS-T (PBS, 0.05%
Tween—20 &) 200 L 2 3 3] washing 532
blocking buffer (PBS, 0.1% BSA &) 100 u
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LA AHEgt & 37CoA 1A ¥vESAIFAH
Blocking & PBS-T 200 xL 2 33] washing
Skl blocking solution &2 1,000 8] 3]t
primary  antibody  (anti-MMP-1  mouse
antibody)E 50 u#L % A2 & 37CeA 147+
W25k PBS-T 200 xL 2 3 3] washing &

blocking solution ©.& AL-g-3h alkaline
phosphatase 7} H¥H  secondary  antibody

(anti-mouse IgG antibody)E 4,000 v 3]st
Zk well o] 50 pL & A & 37CoA 14|
W2)5k9dek. PBS-T 200 xL 2 3 3] washing
et ¥ substrate 91 p—nitrophenyl phosphate
(9.7% diethanolamine buffer, 0.5mM MgCl,,
pH 9.8)5 200 pL A Zt well o] 75t plate
£ aluminium foil 2 A& 5 37ColA 1 A7F
W23kt 1§ microplate reader & ©]-85}o]
405 nm 2 FYEE A
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Azstact. (A ®)/E 242 80C7HA] 7t
235to] 2k gafgt o2 (B)AE (A =%
slo] TRElA 4,000 rpmolA 1557F wHtslo]

Table 1. The experimental formulation of the cosmetic product cream samples

Ingredients control group experimental group
D.W up to 100 mL up to 100 mL
Hyaluronic acid 5 5
A Beta—glucan 5 5
Glycerine 5 5
EDTA-2Na 0.01 0.01
Cyclomethicone(DC345) 2 2
Grape seed oil 1 1
Cetearyl glucoside 1 1
1,2 Hexane diol 3 3
B Montanov 202 1 1
Panthenol 1 1
Glyceryl stearate/PEG-300 stearate 1 1
Cetearyl alcohol 0.5 0.5
Dimethicone 0.2 0.2
BHT 0.03 0.03
C Orostachys japonicus Extracts - 1
Buthylene Glycol Dicaprylate/Dicaprate 2 2
Total 100.0 100.0
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Fig. 3. The total polyphenol concentration of
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shpol 9 B 0 Mol FEE9 YUt B
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Huskgdar, 20 o4F9] ofgAEFe F E9Hs

&
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m&&
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e L
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—’%E}Eiol‘:L 27 AR Askd AEE
2, BAAAZET NO A A, xHkdo] At
SHE v A% TH27). ERE oA AR
=P 55 Aske &t ol esd A

& odE, EE 5 B 2okl Z8HA
SAH23, 28].

oy FEEY F EHkolE AFE
quercetin & HEFEH=R oto] SAHsIIck 1 4
7100 g9 o FEE AxFF T 1.7 g9
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o

stelstalrt

TR LR

Total flavonoid content
[equivalent of quercetin (pg/mL)]
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Fig. 4. The total flavonoid concentration of
Orostachys japonicus A. Berger extract.
Values represent the mean+SD.
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3.1.3. DPPH radical 2A%

DPPH free radical &7 49
o] gitst &g HA EHE &+ 0‘2111 E‘ﬂ
2 A5t Egat Adbdo] wie =
ATH31I.

otE FEEO] ks E dotry] flsthe
DPPH radical &7 @4 &74sto] AAFols
o2 YyehfiddtkFig. 5). &% FEES 0.05%,
0.1%, 0.25%, 0.5%, 1%2] FE2 Al8otg.om,
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49.7%, 52.2%, 62.4%, 79.1%% 9% FEE9|
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B2 &S st
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= 87222 9% FE2Y w2 IS 24
e Qleh. Kang et al[32]19] A7Axte] o]s}
™ DPPH radical &7 4L f&il, ZetH:
ol 9 Z|e} w4 Edol % 4ket Aol
o, olHe =49 &Hd¥o] Z4% DPPH
radical 9] 4£78o] Ik= By} Qi)

2 AdFME 71EAFE AR DPPH

radical 27158 UEHo] ok S22 F4tst

4 558 YZater,

100

@
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activity (%)
@
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DPPH radical scavenging
=
S

™
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0 005 01 025 0s 1
Concentration of Orostachys joponicus A. Berger (%)
Fig. 5. The DPPH radical scavenging activity
of Orostachys japonicus A. Berger

extract.
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ol ZFZEEo|] HDF AlXoA MMP-1 Hd
o2 FFS gothr] flste], HDF Az
UVB 100 mJ/cm? & ZARSte] A& 7 A8 &
< control 2 AAsta ok FEES TRHEHE
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AE A A W, okF FEE & 625 4
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A 69.82%, 54.15%, 47.99%, 4691%=
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Fig. 6. Inhibitory effect of Orostachys japonicus
A. Berger extract on the MMP-1 of
UV-B irradiated HDF cells.
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Table 2. Homogeneity of Characteristics between Control Groups and Experimental Groups

Groups
Variables Body parts Control Experimental t 2
Mean + SD Mean + SD
Forehead 55.69 + 6.17 56.16 + 8.12 -0.164 0.873
Cheek(R) 55.23 + 8.84 54.18 + 6.89 0.373 0.716
Moisture Cheek(L) 53.61 + 9.68 51.67 + 10.71 0.645 0.532
Nose 38.04 + 10.86 33.42 + 7.67 1.062 0.311
Chin 59.20 + 9.27 56.36 + 6.27 0.910 0.382
Forehead 70.42 + 5.44 78.00 £ 6.76 -0.410 0.689
Cheek(R) 4333 + 3.74 46.50 = 4.67 -0.251 0.806
Sebum Cheek(L) 38.67 + 3.39 45.50 £ 5.64 -0.391 0.703
Nose 106.92 + 7.96 75.50 £ 5.43 1.111 0.290
Chin 73.25 + 4.03 67.25 + 5.66 0.297 0.772
Forehead 5.08 + 0.46 523 £ 049 -0.879 0.398
Cheek(R) 540 + 0.32 541 + 0.42 -0.070 0.945
pH Cheek (L) 536 + 0.34 5.39 + 0.38 -0.229 0.823
Nose 5.02 + 0.37 5.06 + 0.52 -0.236 0.818
Chin 527 + 042 5.34 £ 0.44 -0.526 0.609

Table 3. Changes in face skin moisture of control groups and experimental groups

Groups Face parts Pre—test Post—test t p
Forehead 5569 + 6.17 5560 + 9.18 0.047 0.963
Cheek(R) 5523 + 884 5784 + 880  ~—1.829  0.095
Control Cheek(L) 53.61 * 9.68 5645 + 1523  ~0.590  0.567
Nose 38.04 + 10.86  40.15 + 12.30 -0.538 0.602
Chin 59.20 + 9.27 6128 + 606  —L1.148 0275
Forehead 56.16 £ 8.12 5774 £ 825  -0.529  0.607
Cheek(R) 5418 £ 6.89 5927 + 7.67  -2.240  0.047*
Experimental ~ Cheek(L) 51.67 = 10.71 5440 + 781  -0.749  0.470
Nose 3342 £ 7.67 4237 + 1320  -3.137  0.009**
Chin 56.36 + 6.27 6343 + 830  -2.493  0.030*

Values are mean+SD (n=12).
4-weeks treatment.

*p<0.05, **p<0.01, compared between before and after
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(p<0.05)3 F(p<0.01) & EH(p0.05°14 &4

o2 golstA Z7FstAtHTable 2).

mRe] i ZAEARe FAEEY Ad
(keratin, 58%)7F Ztd M=7F A (lipid, 11%),
HARLE AR (natural moisturizing factor; NMF,
31%) 5ol o8 7o) Fo] FAHH3T]. &
Htx o2 w3l nHL Axsta AZ H=

el slmes ot e4d wvy

A Ghord W, AEZY 49 E(p0.05)
w9l oA BARCE folspl Frksgon A
AHQ RN A 3] FRFF 57
o AFsie 2uE Selstant,

w0] 2485 A4 APuroE o]FolH 9l
on] WAME Fof Hulst A @ goz 7
gelo] f3k2tg U WRE s Fek mA]
o gat wpel Az, X% @Y A, =
5o BAE sl AU FrhEE EAY
w7} gk Je0e wx) 2eo] Pt ww
e WA B QolH S F8% 947t ©
cH39).

2 AN ok F2BL AT 29
A WP G2 FF A &
Aol 53] B SEE A9} pH of
o] 91& Zloletn Azgt,

oFF FEwo] 47 ¥R fEEel nA=
e W) Slete] ok HETo] F4HA
4 A"S ARER dixa ofF FEEo] 3.3.4. 5% pH
8 IS A8 A¥Te AEdn 453 oS FE20] dF 979 pHel nlA= a3t
AES Fol fEARS WAE SAeh. A B WA gkl b FERe] WwhHA
A3} Ahg o fuele] Wsis ojnh 9BZ o 2L ALY UxTT ok FEBo| ¢y
B 9% 2 3 HoN Sgeleln FRAA W W APS ALY Heze YA 457 A
Sie WAL BAT AIE Table 49 T 8% Fo| pHO| Wske Aok A A}
a0 A Fo] pHe| Wshe oju, 0E% B 9%
Table 4. Changes in face skin sebum of control groups and experimental groups
(pg/cm?)
Groups Face parts Pre—test Post—test t p
Forehead 7042 £ 5.44 86.58 = 7.97 -1.528 0.155
Cheek(R) 4333 + 474 34.08 + 8.83 1.413 0.185
Control Cheek(L) 38.67 £ 3.39 38.00 £ 6.40 0.140 0.891
Nose 106.92 + 7.96 99.17 = 8.72 0.583 0.572
Chin 73.25 + 4.03 93.33 + 7.87 -2.003 0.070
Forehead 78.00 £ 6.76 87.83 = 6.17 -1.011 0.334
Cheek(R) 46.50 + 4.67 69.42 + 2.83 -1.823 0.095
Nose 75.50 + 5.43 86.92 + 6.13 -1.158 0.271
Chin 67.17 + 5.66 88.08 + 5.24 -2.615 0.024*

Values are mean*SD (n=12).

treatment.

*p<0.05, compared between before and after 4-weeks
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&, 3, g BN FHsIIT T sk sl HEstuat arst 43 Fest 852
S YHgoRr B4 Ai= Table 4 oF glsteltt. okf 229 P S5 S

A= WHo pHE 279 B9E= A= ALE 23, & ZYdE %2 100 g9 % FEEF
T 5 JooHA fAastaoen, AdTe] AH¢ AXFHF T 12 g9 =& caffeic acid F=e]
F(p0.05)2] FLoA FAH= f[ostA o] e AL RISt F EBefHlol=
45t tH(Table 6). TFE 100 go] o FEE AXTHF G 17 g

mHo] pH &= mf ngE9] thAMEE, x]9] 9] quercetin FEFo] FFEO] = AL ISt
24k, gHdoA] BHEE 4] EH]E] 93] 9tt. DPPH radical 2752 & oxzxog
AAAEE i mHe] AE2A[40], mREH 7kl 2BE HYoH, 5| 1%9 FkolA
pHE mf Z-3Fo] gk Abduto] olgjA =4 79.71%9] w2 A2 st k% F5&
Hu mF £2 Hagi wEo] QIrH4ll o] k3 F5S SISk fsted UVB (100

o] e A i} Fo pH 4271 §9] mJ/cm?)7} ZAFE HDF Alxo]] ok F£E9

Aol Zas Uegloy Aamiol £x% pH MMP-1 Tdo "X FF=2 yepd A3t of
45 - pH 559 HYZ iz AFdFe] H¢ %+ FEE9 st St wEF MMP-1 W
Agu ol pH o] =4 WHof sfgstng zt do] Fastgon, Ed] 25 pg/mLit 50 u
oA o] SFE AME2 mEo fafsA] grom g/mLo A= control#t FAFSHA MMP-1 o]
AAE Rl pH ol #Alo] ¥t Qlttn Eot

)

Eo ok FEBS GHT AP A 0 o% FEE] A4 abol disl dsel]
20] pHE §AAA 13 SR Z7el £ 96l o% 232 1% d4 IR AT
2o Fol W weo] FAAY FTL WAL F 30 - 500 o UBS dyrez Az
Aoz Az gxpos 77 1294 TEsle] Hxo] SEg
% REET pHE 24ok] w3 2eld A
wIE AT 9% FEE F0 HE A
.82 870 Wy sRewe] ez Hs] o
23 3 W g nylolq EAZCR folg %
B AT A gAY o 2329 4 /HE Hglon] §RuRe 4¢ 499 nE
Y BAS Fo) FFE AARAY sPsde]  H9eIA AEAQ W fEGF SXE oA
Table 6. Changes in face skin pH of control groups and experimental groups
Groups Face parts Pre—test Post—test t D
Forehead 5.08 £ 0.13 459 + 0.14 3.946 0.002%* *
Cheek(R) 540 £ 0.09 490 = 0.11 5.078 0.000%* * *
Control Cheek(L) 536 + 0.10 493 + 0.12 3.305 0.007%**
Nose 502 £ 011 444 £+ 0.13 4.894 0.000%* * *
Chin 527 £ 012 467 £ 0.13 3.664 0.004**
Forehead 523 £ 0.14 497 £ 0.14 1.962 0.076
Cheek(R) 541 £ 0.12 521 £ 0.09 1.773 0.104
Experimental Cheek(L) 539 £ 0.11 523 £ 0.10 1.433 0.180
Nose 5.06 £ 0.15 4.68 £ 0.10 3.075 0.011*
Chin 534 £ 0.13 503 £ 0.12 1.980 0.073

Values are mean®SD (n=12). *p<0.05, **p<0.01, ***p<0.001, compared between
before and after 4-weeks treatment.
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