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Abstract

In the present study, the anti-wrinkle effects of an extract of Rosa multiflora were assessed to determine whether
it can be used as a heat aging-prevention cosmetic. High-performance liquid chromatography (HPLC) was used
to determine the content of astragalin (the active ingredient) in the extract. The protein expression levels of MMP-1,
procollagen, and transient receptor potential vanilloid (TRPV-1), which is a heat receptor thermal aging inhibitor,
were measured. The protein expression of RMA, which has the best anti-wrinkle effect, was also measured.
Consequently, the anti-wrinkle and heat-aging inhibition effects of R. multiflora extract and the content of astragalin
resulting from each extraction condition were confirmed. Additional research is needed to verify whether astragalin
has a direct effect on heat aging. However, the potential of astragalin as a heat aging-inhibitor is apparent considering
the results of previous studies that have demonstrated that R. mudtiflora extract has excellent antioxidant activity
and that R. multiflora extract inhibits the expression of certain proteins. Therefore, R. multiflora extract is a potentially
useful cosmetic for the prevention or alleviation of wrinkles and heat aging.
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35 ST A2 3R] Zigelth. I A A
&, &8 AR, diF e 71EE 419 FA(d) A
oJsf AgEH, vt Ag ol = Etotal 25 Fely
A= Lok HREE 5417171 §Hk(Seo?}t Chung,
2006). E3E, AFEQ] DRz ARLEE, ojtgjolo], AEH
59 AAZ|7101A EAol= Bl A kg E= o] fR-2ET}
oA 1, wjE L3} X% = gHk(Son 5, 2018). 0|2}
Zo] Ao mF = mid ApejAt A ool kmEEw, Al
9] Wi 2E= o Y HARFAA 1520 o]
40-43C7HA] A5tk A7ARE HaEo] Itk(Seo2t
Chung, 2006). °|Z S = Ho} mlFofx =3}o] lo] Ejef
2 o] Aol ohjel, AEDE FErks A
BoIz 2 olek

B (Rosa multifloray= #}1|THRosaceae)0] &= A&
£ APy 59 7Igolu Al SOl fA & 4= /low, of
39] &5o] £7] Wizl ol sht ¥E A glo] L=
Sholl A AREE| Ik E3E Ae] £t drf, Ha, Kot
CHRE 5-919] ik}l afel s aat, g+t 2 e
59 g AR IEA

o|2fgt A9 L% F-RREC == flavonoid?] AHSI
quercetin B A|(multinoside A, multinoside B, quercitrin
%5), kaempferol B (multiflorin A, multiflorin B, afzelin,
astragalin §), B A F 9] methyl gallate & 1719 SANAR
4281 lycopene 50| HIIESITHKim 5, 2018). o] Fof &
29| faAdEo =2 IHA astragaline TFYFE A ES]
HieolS W] % Sfujole], ARSI BEold kel ot
=R ofP] AFE Bolo] I, FHS, R 5 A
B LIRE ok EAS 7HAAL Sl AoE dEA Qi
o3t astragalin®] A} BIE= W=sAE QIR ARkA
EfA AAE 2l A7} Elof QUth(Riaz 5, 2018). E3L
astragalino] Gof| 9Jal 5715 reactive oxygen species(ROS)
o ofgt ATAGAAC] o MMP T&o] F7HEth Choi
5 2016)= Harof weh Hoj o5 S7HE BAAAE A
AlA Fieslof] =Zo] F Ao g o) Byt oy}, &
F-&AIQ1 TRPV-1 0] 252+= 43T ol IA=3} pH 5.4
o[sl9] AMgA=) sl Bhgohs B4 Ad ZoE 4
A ot ER EA= W Ui RS9 JEE AT Bt
ofz}, ¥ 59 el Y3l 559 S7HE FIAZI= |
Fojel= Aoz L&A 9 rhJung, 2011).

2 AollAe RS sl SPIE A=A &E
o} iLE YolH A} A FE0l0] FE/MRTNE 57
Sk, AR 5SS FIol Astragaling 7FA31 HPLC &
AL APt oH, I8 452 43 MMP-1, procollagen
I il A A5 It E8AIQl TRPV-I(transient
receptor potential vaniloid)?] THZ WH-& =7Jsl0] HE0}

¢

ol
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HEFEH
od

RN

oot

Mz U NEFE

2 Ao ARSSH BElES H 29 afF] 28olA
201999 A & AA HFRAA 4C YAl Hskal A
St} = W2 AT EeHe ARSI dx
A= 100 g& ZA] 3L IH=E ARESHe] 2 Lo 8UiE
dolx] 2E3tE B 50TOlA 24 h B FE9k= A
S 23] HHES19I 0™, 70% ethanol} 70% acetone &=
Aol 24 h B WANA 3% A 23] Wi
Z¥ZYo] &M oJ1X|(No. 20 filter paper, Hyundai Micro
Co., Ltd., Seoul, Korea)& 3}, 5=, SAAZINL} @5
(RMW)2Q] =82 6.93%, 70% ethanol(RME)2] 8-
23.66%, 70% acetone(RMA)Q] $~&-< 20.08%0°]3it}. o]&
Al SZEARAZ ZF FE2E52 4C YA Bysiglon,
£ AY9 Age AMESIHHFig. 1).

Algf 2 717

Algo] ARH AR o3t 2tk N-succinyl-(L-Ala)s-
p-nitroanailide, Elastase from porcine pancreas, Collagenase
(From Clostridium histohyticum, type-1), 4-phenylazobenzy-
loxycarbonyl-Pro-Leu-Gly-Pro-D-Arg 52 Sigma Aldrich
Co., Ltd.(St. Louis, MO, USA), TRPV-1< Thermo Fisher
Scientific(Waltham, Massachusetts, USA)ol|A] -4l 0H,
MMP-1, procollagen 24} antibodiest= Santa Cruz(Biotech.,
texas, CA, USA)ollA FU5to] ARSI HIZF Hs68
dermal fibrobast cell(Hs68 cell)@} HaCaT Keratinocyte cell
2 ATCC(Manassas, VA, USA)oJA Fulisto] ARESEATT
Al vjRS St fetal bovine serum(FBS), Dulbecco’s
modified eagle medium(DMEM), trypan blue stain, trypsin-
EDTA, 3-[4,5-dimethylthiazol-2-yl]-2,5-dipheyl-tetrazolium
bromide(MTT) A]2k2 Sigma Aldrich Co., Ltd.ol|A] G5}
et S gAE sl BAjof| AREEH Astragalin® Chemfaces
(Wuhan, Hubei, China)ol|A S5t ch & A3o] AREH
7]7]%= ELISA reader(Spectra max 190, Moleculer devices,
Sunnyvate, USA), UV/VIS spectrophotometer(Hitachi, Tokyo,
Japan), freeze drier(Ilshin, Korea), microscope(Olympus Co.,
Ltd., Tokyo, Japan), rotary vacuum evaporator(Rikakikai Co.,
Ltd., Tokyo, Japan), digital reciprocating shaker(Daihan scientific
Co., Ltd., Gangwondo, Korea), western imaging system
(CAS-400SM, Davinch-K Co., Ltd., Seoul, Korea), CO,
incubator(VS-9160GC, Hanbaek Scientiffic Co., Deajeon,
Korea), UPLC H-Class(Waters, Massachusetts, USA), UV
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24 h X 2 times) 24 h X 2 times)
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Freeze drying ] [ Freeze drying ] [ Freeze drying ]
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Fig. 1. The procedure for extraction from Rosa multiflora flower.

detector(BAP ACQUITY UPLC TUV detector) (Waters,
Massachusetts, USA), ACQUITY UPLC BEH C18 (2.1x100
mm, 1.7 pm)(Waters, Massachusetts, USA)S ARE-5}9Ct.

Elastase X3 &3} &4

Elastase A3l 843-S Cannell 5(1988)9] W' #1151
AE-S APSHHTt. N-syccinyl-(L-Ala);-p-nitroanailideS A}
-85to] 36TCofA 25 mingt 7| A2 RE A== p-nitroanilide
9] &F& ELISA reader2 S35 (405 nmyE S5t 1
T, SR A% S-S 40 pL2 F5k3L 50 mM Tris-HCI
buffer(pH 8.6)°] =<1 elastase(0.5 unit/mL) 88 40 pLE
7}st & 7122 50 mM Tris buffer(pH 8.6)°] <91 N-
succinyl-(L-Ala);-p-nitroanailide2 &7}510] 20 minZt ¥+
S AE Aot A HRTO 2= epigallocatechin
gallate(EGCG)E AREsl3Tt.

Collagenase Aaligd £4

Collagenase A4 =42 Cannell 5(1988)%] Bl
e} 24519} 0.1 M tris-HCI buffer(pH 7.5)°] 4 mM
CaCly(Junsei Chemical Co., Ltd., Tokyo, Japan)E &7}5}o]
bufferE TH=t}. 4-Phenylazobenyloxycarbonly-Pro-Leu-Gly-
Pro-D-Arg(0.3 mg/mL)< buffero]] &0 0.25 mLe] 7]&7}

A& 0.1 mLE &35t & collagenase(0.2 mg/mL)E 0.15 mL
£ A7lsto] ALolA 20 min 7t HF AT ¥k AIko] B
U 6% citric acid 0.5 mLE '4o] ¥-&-& HA|AZ] 2, ethyl
acetate 1.5 mLE A7) S4%(320 nm)E =45k

M= Hj

B Al5lo|A] 0]83F Hs68 dermal fibrobast cell, HaCaT
keratynocyte cell> 10% FBS2} 1% penicillin/streptomycin
(100 UmL)yS A7} DMEM HjAS AMgahelon], 37C.
5% CO, incubator®] Z-3-A|7 At eiYs}3ct. HaCaT cella}
Hs68 cell phosphate buffer saline(PBS)Z A& & trypsin-
EDTAS AMgeld AEE 483 3 Achierstsict

TS0 mE NE ME2E =Y

e} A RIE 575517 2I5Ho] Son 5(2018)2] HH
S Zusta] A5l W35 96well plateo]] Hs68 cell
2x10* cell/well, HaCaT cell 5x10° cell/wello] HEE 25
3t & incubatoro]| A 37T, 5% CO, Z7ACE 24 h 5 HiF
AlZ]13 YA 4CE AAE incubatoro] 30 min 7+ @o] €A}
=+ 2 5, AEZ 25, 50, 100, 250, 500 pg/mL SEEHE
0.02 mL A7} & HaCaT, Hs68 cell 25 37T, 5% CO,
incubatoro|4] 6 h ¥FoIHL;. 1 & 2.5 mg/mL FEY



Verification of anti-wrinkle and heat aging inhibition effects of Rosa multiflora flower extract 849

MTT 842 002 mL. 71510] 4 h 5t WAk 8
Sof| vigAS Z|chgt AlASEL, 2 welld dimethyl sulfoxide
(DMSO, DUKSAN, Gyeonggido, Korea)2 0.1 mLE 7}5}
o] ALojA 30 min 7+ 53| formationZ =] ELISA
reader® 53 (540 nm)E =459t

L

Western blotZ S35 TH{Z sz

6well plateo] A|EZF HaCaT cellZ 5x10° cells/well,
Hs68 cell> 2x10° cell/wello] HE2 B33}, 37C, 5%
CO, incubatorol|A] 24 h &<t HIFAXIT}. 71 Fof vjFHZ
g4 7371 DMEM HiA| = weket & 57/ a9 9 g
3l A ars =42 ) Hs68 celli} HaCaT cell S 44T 9]
Az A=kl 7 ARBAE FEEE A F I7C, %
CO, incubatoro] Al 6 h HFA|F T}

71 F HiXE AASIL PBSE 13] AlE & RE A2
RIPA buffer2 H2Jslo] A2 {8471, YAEE]7]E o]
&5t 4T, 12,000 rpmoJlA] 15 min FF LHEZAIY] F
P2 AU A FEA 11 T Thld HFS AA[sISIt
1% A7 BEAA SHEE Beo Utk H71gs0l &
Y 3 membraneo] £2]F THHES FATFIL membrane>
digital reciprocating shaker 7]7]& ©]-85}%] 5% skim milk
2 2 h blocking §F Th& primary antibodyZ 3 h ¥RSA|AE
3 TBST solution® 2 10 min 33] A& vkEsSI9Ith 1 o
Lo E4 ko] primary antibody’7} £-& membrane
ZF FA|9] <50 SlFol= secondary antibodyS 1 h 52t
HRSA|Z T 18]3 TBST solution® & 10 min 3 A3
HH23} %] Davinch Western imaging systeme ©]-&5}o] T
R e

I

3

Astragalin®| HPLC &4

Astragaling JH5HA Go} HgkZof| =0 1,000 pug/mL
HFFEENS Az FEEHQ astragaling 5]45}0] 5,
10, 50, 100, 500, 1,000 pg/mLe] L& FH|5}L} o]&
HPLCZ 45t} W8 ol38 AZMS Felal, s
RS Fo X2 BEELY B, VEL BHoR
sjol AHE 2

HPLC ZAL Table 10] Q0F%|o] glon, EA Z2
ACQUITY UPLC BEH C18(2.1x100 mm, 1.7 pm)< o]
5199t o] 5AF AE 0.1% formic acid in deionized water<,
0]=4} BE= acetonitrile2 ]85tk EAAIZF 0 minofA]
5 min7HA= oA A 95%= 8-2|5kaL 35 mino]|A] 45 min
7HA] ol&4 BYE 100%7F HX=% §F T2 50 minof|4] 55
min7}A] 83 2 A SASFAA 0.1 mUmin®] 945
o2 EAg ANeH, 24 FYe| 2= 40CE st

Table 1. Analytical conditions of HPLC for analysis of astragalin

UV detector (BAP ACQUITY UPLC

Detector TUV detector)
Wavelength 254 nm
Column ACQUITY UPLC BEH CI18
(2.1x100 mm, 1.7 pm)
A: 0.1% formic acid in deionized water
B: acetonitrile
Time (min) A (%) B (%)
Initial 95.0 5.0
Gradient 3 95.0 >0
35 0.0 100.0
45 0.0 100.0
50 95.0 5.0
55 95.0 5.0
Flow rate 0.1 mL/min
Injection volume 1.0 pL

Column temp 40T

Al A

SAEN

=
= AR 33 vHEsto] SASIGIT Ak BuglR
ZUAE YT B4 £42 SARY 12190 B
SPSS Statistics(version 20.0, IBM Corp., Armonk, NY, USA)
£ ARESISIt o8 A= #1510 one-way ANOVAE 4
AlBFH o, AREASL p<0.05 $+FC° 2 Duncan’s multiple
range testo] 9J3f A5}

24 I.I:ll

243 2¢

= A&
Elastase As{&a}

AL 2EE0 FEM E652 H7] $510] Elastase A
Sfars STt Ay, W2 55 5 pg/mLoARE 1L
SEQl 1,000 pg/ml7HA] 25 ke &Rl 8IE Hlo
H, RMWE A 23t UHA| FE52 50 pg/mLe| FEofA4
FE A tix+Ql EGCGHEY =2 Asidd< Brh. &
A RTET =2 AofE/dS HQl 50 pg/mLoA] RMW+=
1.14%, RME= 21.83%, RMAX= 28.11%9] A2 et
W ATHFig. 2). Cho 5{(2014)9] AATolA] E3} H4= &
ZE9] elastase A5 1,000 ug/mLoA 10% T|gtolgtar
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Fig. 2. Elastase inhibition activity of Rosa multiflora flower extracts.

The data represent the mean+SD of three separate experiments (A-I Values with different capital letters are significantly different at the p<0.05
among various concentration. “*Values with different letter in the same sample are significantly different at p<0.05 by Duncan’s multiple range

test).

RMW, R. multiflora flower water extract; Il RME, R. multiflora flower 70% ethanol extract; ll RMA, R. multiflora flower 70% acetone extract;

M EGCG, epigaliocatechin gallate.

slglon, WEE dujo] B3} Heke 282 717} 43.23%
o} 32.29%9] A azts Hetlet. o] Aztet vlwsto]
&= 1,000 pg/mLoAl RMW, RMES} RMAE 242}
41.15%, 82.53%, 85.18%= Ho} RMAS} RME: T &<
EGCG—“?—E} =0 §ilE HojZmA g x2S A
Hog =2 FLO Hol 2E/A 7|54 A EA A
Ql JFE vE Zﬂ_i Azt

Inhibiton rate (%)

s

Ce
Ed
40
GHc Gc
0 HId
Id ch
0
62

Collagenase AM3afigd &4 Zat

AYE FE2E9 FE/MA 852 7] 959 collagenase
AfddS S8 2= W2 591 31 pg/mLEE H1
B&EQ 500 pg/mL 2F FE &A1 s Heirh 1L
5521 500 pg/mLo|A] RMWE= 40.95%, RMEE 43.12%,
RMA:= 85.48%9] Aei&4dE UetfiglchFig. 3). Cho &
(2014)9] A2}, WEs 2 FE5E2 1,000 pg/mLoj|lA

Aa
Ba
Ch
E Ea
ar
Fb Fb
| '
250 00

Az

Concentration (ng/mL)

Fig. 3. Collagenase inhibition activity of Rosa multiflora flower extracts.

The data represent the mean+SD of three separate experiments (A-I Values with different capital letters are significantly different at the p<0.05
among various concentration. ““Values with different letter in the same sample are significantly different at p<0.05 by Duncan’s multiple range

test).

RMW, R. multiflora flower water extract; [l RME, R. multiflora flower 70% ethanol extract; ll RMA, R. multiflora flower 70% acetone extract;

M EGCG, epigaliocatechin gallate.
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ERS —,—ﬁ—— 41.71%, & FEEL 31.11%9] collagenase Aol &2 Ao Z AlgHch

A= Hal, =] &3t Oﬂ & FEE2 47 17.0%

2} 25, 0%«] collagenase AfleS At Sk sHekA|Ql A Hs68, HaCaT MIZO|A2| BAs M= =l

E3L 53] 7159 ofgke FEES 217 34.06%, 26.97% 18] 4T GRS F31 WES 25, 50, 100, 250, 500 pug/mL
11 23.33%9] collagenase A< L]ﬂ'lﬂﬁi\:](Cho 5, 2014). o] 9] ZLE & AT|5}H-S W] Hs68 cell®] AZE-S Fig. 4°f LEr
Z1}e} v]wslo] A 2&E0] ¢ 245t collagenase A3 YA, HaCaT cell®] RBES-2 Fig. 59 YEFHRATE. Hs68

g Ueriglen, FEM4 71548 A2 7 R 7k cellol] 44T 9] AAERE S W OF 60%] AFES HRO

Aa Aa Aa Aa
100 Bh
* BCh N
iw 5 iy EchEFGHc x » Dre EFGb
s GHUe * FGHIde FGI-]I[cdH]J FGHIbe o
*
£ K* JKd TKde T
_g 60 IE T
3
o 40
20
0
N [ 23 500
Temperaturs
44°c) - + + + + + +

Blank Rosa multiflora (g /mL)

Concentration (ng/mL)

Fig. 4. Cell viability on 44T temperature of Hs68 cell treated with Rosa multiflora flower extracts.

N, 44T temperature not treated; C, 44C temperature treated. The data represent the mean:ESD of three separate experiments (A-K Values with
different capital letters are significantly different at the p<0.05 among various concentration. ** Values with different letter in the same sample
are significantly different at p<0.05 by Duncan’s multiple range test and significantly different at p<0.05 by Tukey test and significant as compared
to Normal. “p<0.05).

RMW, R. multiflora flower water extract; Il RME, R. multiflora flower 70% ethanol extract; [ll RMA, R. multiflora flower 70% acetone extract.

120

" Aa
Ba Bb Bb
100 T Cb Cc Ce BCab
.
DCDEd
EFGd EFde DEcd EFGEFGe D rierrae I DEd
0 I I I I I I I

Temperaturs
#47C) - + + + + + +

Cell viability (%)
2 E

5

=
=

Blank Rosa multiflora(ug /mL)
Concentration (ng/mL)

Fig. 5. Cell viability on 44C temperature of HaCaT cell treated with Rosa multiflora flower extracts.

N, 44T temperature not treated; C, 44C temperature treated. The data represent the mean+SD of three separate experiments (A-G Values with
different capital letters are significantly different at the p<0.05 among various concentration. ““Values with different letter in the same sample are
significantly different at p<0.05 by Duncan’s multiple range test and significantly different at p<0.05 by Tukey test and significant as compared
to Normal. "p<0.05).

RMW, R. multiflora flower water extract; Il RME, R. multiflora flower 70% ethanol extract; ll RMA, R. multiflora flower 70% acetone extract.
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™, HaCaT cello]] 44T 9] EA=9F 32 o 2F 50%2] AF
B Btk Hs68 cello A+ FHilsE2l 500 ug/mLojlA|
RMWx= 70.71%, RMEX= 89.01%, RMAX 99.90%9] A=
23 YE O™, HaCaT cellof| A& 250 pg/mL HEofA &
5 90% o)/l BE&S UEtith o] Zx, Tuid Iy
2742 919 SIS 250 pginl of3l2 AHolol ABE A
Patsich

Hs68 cellofiA2] western blot2
collagen, TRPV-1 &3 =tol
44T incubatoro|4] 30 min 7+ BAEE & H, Y A

&8t MMP-1, pro-

@A)

44°C

RMA (pg/mL) Vit.e (ug/mL)

30 100 250 100
MMP-1 e

— —

B,acmt——-——-h—

120

R
*xk
60
*xx
sk
40
0 I *k
[, B
N C 30 100 3

g

Protein expression levles (%)

Concentration (ug/mL)
44°C
RMA (pg/mL) Vite (ug/mL)
50 100 250 100
TRPV-1 — ey — -
B-actin - -
120
100
£
= 80
B
T 60
Ew
g
.g ) I I I I
= 0

A

VitC

-20
Concentration (ug/mL)

ProcollAgen  e—— - —

A 71 $o 22N TS 59l RMAS Hejsto] Qiel
Tl hiEQl MMP-1, procollagen®} TRPV-10f gt th
A IS ERIseinh 1 A}, MES ARehA| ¥ A=
—?—91—% ) MMP-1-2 28.41% 57151312 H, procollagen-

17.5% ZH46k31aL, TRPV 12 100% 271519t SRS
Il = X%ﬂo} Z o XalsEolA] Controlo] B|sf
MMP-1-2 60.94% A= 734512, procollagen 20.93%
K28 2 o il s Bt ) TR
< Controlo]] H[sf 53.15% At 2 SRIT &= QIQih
(Fig. 6). Choi 5(2016)2] 917 23 Foelderireit 22
< 100 pg/mLOA controlof H]3] MMP-12] mRNA &

mlo

B)

44°C

RMA (ug/mL) Vit.c (ng/mL)

50 100 250 100

B-actin

120

[ | I I I | I

VitC

£ & z B

Protein expression levles (%)

E

Concentration (pz. ‘mL)

Fig. 6. Inhibitory effects of Rosa multiflora flower 70% actone extract on the protein levels of MMP-1 and procollagen and TRPV-1 Hs68

dermal fibrobast cells.

N, 44C temperature not treated; C, 44C temperature treated. (A), MMP-1; (B), procollagen; (C), TRPV-1. The data represent the mean+SD of

three separate experiments (s1gmﬁcant1y different by Tukey test and 51g111ﬁcant as compared to control.

"p<0.05, “p<0.01, ~*p<0.001).
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o] oF 40% ALk AR Uehkom, procollagens oF
20% 27Kt O Uefetrh. o] et vlmele] RMAL
100 pg/mLOf|A controlo] H]|3 MMP-1-2 57.9% T4 gt
AL ABPAIRA L, procollagen 14.2% THlZ wdo] Z7}
St 2102 Hol RMA7Z} dled} 7|54 A=A 4%t &
g UHT & US Ao AR

HaCaT cellojM2| western blotg ES3t
procollagen, TRPV-1 &3 ol

44T incubatorof|A 30 min 7+ A=-S & F RMAS A2
olo] Ao} W Q] MMP-1, procollageni} TRPV-10]|

MMP-1,

@A)
44°C
RMA (ug/mL) Vite (ng/ml)
50 100 250 100
MMP-1 —
B-actin

120

*hk
£k
xxk
40
20 I
0
N [ 50 100

Concentration (ug/mL)

g

Protein expression levles (%)

pre biad

250 VitC

44°C
RMA (ug/mL) Vite (ug/mL)
50 100 250 100
TRPV-1 —_— — =
p-actin -— wa —

g

Protein expression levles (%)

120
*xx
&0 sk
i bluid s
40
20
o
N C 30 100 250 VitC

Concentration (ug/mL)

gt S e SRIsleick 1 AT QASe F3 4
2 A5 kS T MMP-12 60.55% S7HTL.
procollagen 18.21% 73ASIH 1L, TRPV-1-2 54.7% S71514
k. RMAE AZoi3l& o =04 Controlof H|sH
MMP-12 70.14% A5t 2™, procollagens Controlo]
wlal 1629% 7% 2S & % Sk vhetoR Qi)
A H21 TRPV-1-2 Controlo]| H|3}| 58.18% 74s AL 3kl
4= IQIHFig. 7). XuFo|Ae] Gl VS Hol H]
oM RMAZL Eiesl 7154 aAlEA 9t ans
e 4 UL Ao Ama

Aol AeEe B3E i FE0d avE B A

(B)
44°C
RMA (pg/mL) Vite (ng/ml)
50 100 250 100
Procollagen e — —
B-actin — | —
* *
120
*kk
g 100
)
£«
B
]
z
£ 20
0
N c 50 100 250 VitC
Concentration (ug/mL)

Fig. 7. Inhibitory effects of Rosa multiflora flower 70% acetone extract on the protein levels of MMP-1 and procollagen and TRPV-1

human Kkeratinocyte cells.

N, 44C temperature not treated; C, 44C temperature treated. (A), MMP-1; (B), procollagen; (C), TRPV-1. The data represent the mean+SD of
three separate experiments (significantly different by Tukey test and significant as compared to control. p<0.05, ~"p<0.01, p<0.001).
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A)

Verification of anti-wrinkle and heat aging inhibition effects of Rosa multiflora flower extract
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Fig. 9. Chromatograms of Rosa multiflora flower extracts.
A, R multiflora flower water extract; B, R. multiflora flower 70% ethanol extract; C, R. multiflora flower 70% acetone extract.
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