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Introduction

Abstract

Purpose: This study aimed to investigate the physiological activity of the antioxidant
and anti-wrinkle effects of an ethanol extract of Salvia microphylla (SM) and
the possibility of their application in new cosmetic material. Methods: SME70
extract was prepared from powdered SM using 70% ethanol. For the analysis of
the antioxidant activities of SME70, the total polyphenolic and flavonoid content,
2,2-diphenyl-1-picrylhydrazyl (DPPH), and 2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS) radical scavenging assays were performed. The cell viability was
determined in fibroblast cells (CCD-986sk) using an MTT assay. For analysis of the
anti-wrinkle effects of SME70, pro-collagen synthesis and MMP-1 inhibition activities
in human fibroblasts were investigated. Results: The total polyphenol and flavonoid
contents in SME70 were 198.22+2.14 mg GAE/g and 291.55+6.60 mg QUE/g,
respectively. The DPPH radical scavenging activity of SME70 was 92.99+0.14%
at 400 pg/mL and ABTS radical scavenging activity of SME70 was 99.37+0.12%
at 600 pg/mL. The cell viability of fibroblasts was 99.56+2.77% at 200 pg/mL.
Pro-collagen synthesis activity of SME70 increased in a concentration-dependent
manner and was 140.74+5.31% at 200 pg/mL. The matrix metalloprotease (MMP-
1) inhibition effect of SME70 decreased in a concentration-dependent manner,
and was 65.36+1.40% at 200 pg/mL. Therefore, it is suggested that SME70 can
be used as a new material for cosmetics with anti-wrinkle effects. Conclusion: The
antioxidant, pro-collagen synthesis, and MMP-1 inhibitory effects of SME70 were
established, confirming its potential as a material for functional cosmetics with anti-
wrinkle properties.

Keywords: Salvia microphylla, Antioxidant, Anti-wrinkle, Pro-collagen synthesis,
MMP-1

02 AGopyzo) A BAEM(Lee & Lee, 2013), pro—collageno]
g ATEA Y] P2 FAE I (Parfitt et al,, 1987), TR FE

Y& ok A% F7h 2B T2 WE aQld A4
(ultraviolet), a3 2t 22 &2 alof oJa) g W= B
3k Ay3leHA 3} o|cHGragnani et al,, 2014; Kim et al, 2013),
w3ke] A a2l A7 $7Hs ARotdlEe] 23t O o A
2 Qlsto] e WAT ndARe oF Aot 2 WskE &
2 A31S SRYAIHKim et al., 2013; Kim et al., 2019), Wuj&
9] 80-90% EAJeH= F4 = T2l Collagen (Type 1, T,
Il and V)& A|Z&] 7|8 (extracellular matrix, ECM)] 74 A&
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AT} e 2-o] 7]ofgtHKim & Yoon, 2013), E3} collagene
Type I collagen®] thi-2o|m, ZQJH o2 HE wH &445 o}
FaL 84S FAs F5 oAl o g@e fAo 94 a4
o|tHKim et al., 2013: Kim et al., 2019), =3te] 9] Q919] 2]
Aol A&H 0 R w2d gi= 45 5, M 2 22 g
FAgh} 087t A-ojR 1 50| o, 53] At 3gE
53l A= E E/dAAS (reactive oxygen species, ROS)ol| <J3]] A
FAPE, E9¥o] W matrix metalloproteinases (MMPs)2] 9
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XA S 9 deiE AR AdE st gi =35
7K A1ZItKim & Hong, 2021 Tmokawa, 2009), AUjolA BA =
£ MMPs % MMP-12 collagen®]] E0]3o2 28al= T2
8} &4 (protease)o|t}, wabA MMP-19] B4 A5} collagen
9] g HaAA TR gAY g@ES fAsk 5 e
gl 4= 9l Ao d#A 9rhLee & Lee, 2013; Nagase &
Woessner, 1999).

2 AFESS A a0 BESE &4 &S 7L

=]

glof B ATASE HA §U AARNE $7 HEE W2

[
R ok, AE R 7eA oA Ado] Ee] A=
9lthJeong et al., 2018; Xie et al., 2015).

Salvia (LamiaceseT)= AAHLZ 2F 800—900F0] WA
o o] £9] AE2 o 7|7t FGAER ARGE R TH(Satyal et
al., 2020; Zavala—Sanchez et al., 2013). S, microphyllat= A2
oA e ERRELR ofjg|xu dRolA HAZE AR TegEt
7}A| 8325131 QrHChouit et al., 2021), S, microphylla|X] E&]F
ZF9Q 3HERE phenolic esters, eudesmane—type sesquiterpenes,
triterpenes (Aydogmus et al., 2006), abietane—, clerodane—,
neo—clerodane— (Bautista et al., 2014) , microphyllan— (Bautista
et al,, 2013), pimarane—type diterpenoids (Esquivel et al,, 1987),
B—sitosterol, ursolic (Chouit et al., 2021)Z} oleanolic acid (Romo—
Asuncién et al., 2016)°] B =t wEbA S microphyllaS 9
FES, AL QFH, A3EF 5), AFAERS, 247, ¥
Qla}, ARl A FHEE, oRAS 59 AR ANESIT
(Jenks & Kim, 2013), T3t 394 (Mathew & Thoppil, 2012),
lipase A, free radical 2JA|(Villa—Ruano et al., 2013), 4 A&
A3 Romo—Asuncién et al., 2016) 5o 37} Slckr B2 &
7} B9 oW, S microphylla oHE FE2ES o83 A4S
4 FEH F R B Axte vHsith webA B dfoAe
S, microphylla o&& FE5° gt A4 anE gt 3}
AE Y FEAA 71548 A el S-88kA} s 84,

collagen 34 9 MMP-19] &4 A of thete] A-stsct.

o 41 of

Methods

] BAE 08| AEE S microphyllas AAFEE AR}
T 7hEHe| aAfske ERHY AT BRelA AR FE2ES S
microphylla -5 100 g2} 70% o[gh& 1000 mLE Sul| 2 AR
A 24 h A)ste] &I on, FEEL o] (Whatman No,2:

666

GE Healthcare, UK)E AME3te] 23] of 1k, 744} slof| 4] Rotary
Evaporator (Eva—05; DATHAN Scientific, Korea)2 %3+ & &
WfE AAs 2 Ao AME wj7hR] -357T Estsct.

2.

>

| HH 2
B Ago] AMEE AFoHIE(CCD-986sk cell)l= SATiEhL of
A e Ao st Aol A 2 dof ARS8kt CCD-986sk
cell& 10% fetal bovine serum (FBS; Gibco BRL, USA)Q} 1%
penicillin/streptomycin (Gibco BRL, USA)& 42 Roswell Park
Memorial Institute 1640 Medium (RPMI1640 medium: Cytiva,
USA)L.2 377, 5% CO, ¥iF 273 ell A vl sttt
E2nls g
S. microphylla 10% &g FEE9] & 29 2 3%
817] 9Jste] Folin—Ciocalteu ®'H-& Y& WHEFso 48130t
(Ainsworth & Gillespie, 2007). S, microphylla 0% €& F&&
EE gallic acid (Daejung chemicals & metals Co,, LTD,, Korea)
50 uLe} 50% Folin—Ciocalteu reagent (Sigma—Aldrich, USA) 50
ULE % % 3 min GAOIA BRSSIEATE 1 F 2% NaxCOs 1 mL
< #7kste] 30 min ¥H3-A1%1 &, microplate reader (Molecular
Devices, USA)E ©]-€3}4 700 nmolA SF=E 439t &
polyphenol ¥ A% FE8 FAO thet gallic acid®] &34
I} H|wsto] mg GAE/g2 3T

Xo-l

3.

OBY
oo
I

T3
)
3

i

ol

4. & EBlRL0|E &2 =X

S. microphylla 0% A& FE2EY & SR ot IF
2 Zhishen et al, (1999)2] W& 45 HEPsto] Fs14. S
microphylla 10% H& 3Z8 F= quercetin (Sigma—Aldrich) 25
UL, 2525 125 L, 5% NaNO; 10 iLE &3 & 5 min ¥-3}5c}
¥k 3 10% AlCk 15 uLE 78kl 6 min ¥RSAIFTE 2 £ 1M
NaOH 50 uL/Z 3718t &, microplate readers ©]-8-5t 510 nmo]|
AN FH=E 2459 flavonoid TF2 Ax 222 FA9l o
3t quercetin®] EETAT} v W] mg QUE/g= B3sHgTt

5. DPPH Radical £7{s &3

S, microphylla 10% o9& FE89] T4 &L S74s17] 9
3}to] 2,2—diphenyl—1—picrylhydrazyl (DPPH; Alfa Aesar, USA)
radical-& Y5 HF3to] 331 HBlois, 1958). 0.2 mMe] DPPH
£ 60 uLe}t F=H(50-1000 pug/mL)=Z 31Xt S microphylla
0% e 255 120 LS 96—well plated]] £5 & EA3FAT)
FAlof A 15 min ¥-2-A]Z] & microplate readers ©|-83s}o 517

nmolA FFEE S
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6. ABTS Radical £7{5 &X

S, microphylla 10% ole+& FEE2] ABTS radical 2484 &
72 potassium persulfate@te] §h-3-of 2]3) A== ABTS radical
o] gatgtAlof| g8 &A o] radical S FHo] BHEE= A
S 0|85l 2439 tHRe et al., 1999). 7 mM 2,2'—azinobis(3—
ethylbenzthiazoline—6—sulfonic acid) (ABTS; WAKO, Japan) 100
pLot 5= (501000 ug/mL)Z 3% S microphylla 0% &
& F58 50 ULE 96—well platec]] 5= 5 3L oA 5
min ¥F&-A1Z] F microplate readers ©]-83}4 734 nmoA 4=

& 275190

7. MZ 8=E &3

S. microphylla 70% %& FEEY Ax P&
3—(4, 5—dimethyl—2—thiazolyl)—2, 5—diphenyl—2H—tetrazolium
bromide (MTT; Sigma—Aldrich) assayS 3 &Helsldt}, CCD-
986sk cellZ 96—well plate (3X 10° cells/well)ol] B3t thL, 24
h EjeFstct, Wi & 25 50-1000 pg/mL 2 AH=e ok
37T, 5% COy Hi%710NA 48 h viekstsict, A2 e 22
3t7] 9141 well & MTT (5 mg/mL)}E 10 uL A3t 37¢C, 5%
CO; ¥i¥7191A4 30 min BRSAIZ] F F5AE AASIGA 44
formazang dimethyl sulfoxide (DMSO; Sigma—Aldrich) 150 uL
2 0|1 microplate readerg 0143819 540 nmoA FP=E =

stk

8. Pro—collagen type— | 4 =X

Pro—collagen type— I ¢ &=t AL F357] st
CCD-986sk AEZE 100 mm cell culture plated] 1x10°¢ cells/
wellZ seeding & 37T, 5% CO, W|¥F7|o)A] 24 h vjFsldct S
microphylla 710% A&E FE2E8 =2 (50-200 pg/mL)Z 2
SH3lTh 48 h vkt F Ao vkl mob AFo) ARSIt
okl U Z2kA A4 A=+ procollagen Type I C—peptide (PIP)
EIA kit (MK101; TaKaRa, Japan)S Ah&-3te] 245}19ct

9. MMP-1 &Y &%

Matrix metalloproteinases (MMP—1)2] A& &4317] s}
& CCD-986sk AJEZE 100 mm cell culture plateo]] 1x 10° cells/
wellZ seeding &, Z} wellol| S, microphylla T0% o|g+e &5
50, 100 & 200 pg/mLs 718t CO, #7114l 48 h uljestsd

Salvia microphylla F=EE9| & t5]

H

212 8 Y MMP-1 XaHEH ¢t

o, MMP-1¢] &4& 3715171 18k tumor necrosis factor—a
(TNF—o; R&D system, USA) 10 ng/mLE H7}5Hict, vioF = A
O] v FAE At AR ARSI, 5742 Human MMP—
1 ELISA kit (Thermo Scientific, USA)S AR&3}e] A5ttt

9. SAIMz

AE A= mean+SDE ®7]3}92H, Graphpad Prism
software (version 5,00 for Windows, USA) Z2 1#-E 0]23} one
way ANOVAS A5t & Tukey's test HHS E3f o4 oHE
B89, 11 A p<0.05% 790l gete 5943 g8t

Results and Discussion

1. gt st
7. S microphylla 70% OEtE &2 £ E2|Hl=t St
olE &t

3FAFSE E2¢1 phenolic 3FgHE @ flavonoids, vitamin,
carotenoid 52 AlEA|] thg AE0] glom, 23 thAES]
phenolic SF}HE-L FHAESH 2Hg-0 2 AU 9] free radical ¥H-3-o] B
24817 =¥ phenolic hydroxyoll 28] f-2|7150] ¢HEks]o] Ak5}
A 2 JHHKim et al., 2022). 4 HEQ 42l gt
32 flavonoidsT Co—Cs—CoAl SER AL A5, I
Y o7 g A8ol goH, B 9 F4Ist 2 Fol
olgte] mE -3} HkR] a3} % BT IcHPark & Kang, 2020;
Park & Na, 2020).

S, microphylla 10% && F2E2 F Zgulsat St o]
9 sFe 717F 198.22+2.14 mg GAE/g 291,55+ 6,60 mg
QUE/g2 2 BRIE|GItHTable 1), & AF A}, F SepEeo|= &
ol & Eejvls Rt 22 AL S microphylla®l TH-E 22}
Hi-o|E Jio| oflghs =& Al F3Hof we} Edjuls Adiol B
o2 829 202 AR UHKIm et al., 2012).

L. S microphylla 70% O|EtE FEE2| DPPH radical 2715 7t

Free radicalZ =35 do7|= ¢l B2 daEA 9loH,
DPPH®| 2J3t free radical 2752 SAALE(ROS)L.2 Ak}
E29 g4kt gelsted de] A= th(Choi & Moon,
2017). S, microphylla 10% eZ F&&2 DPPH radical 7%

Table 1. Total phenolic and flavonoid contents of Salvia microphylla ethanol extract

Sample

SME70 198.22+2.14

Total phenolic content (mg GAE/g)

Total flavonoid content (mg QUE/g)
291.55+6.60

SMETO, Salvia microphylla 70% ethanol extract. The values are expressed as meanSD of three independent experiments. GAE, gallic acid equivalent;

QUE, quercetin equivalent.

http://www.e-ajbc.org

667



Anti-oxidant, Collagen Synthesis Activities and MMPs Inhibitory Activities of Salvia microphylla Extract

L-ascorbic acid . SME70

= =
o o
S o

DPPH radical scavenging activity
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=

Con 50 100 200 400 500 600 1000
Concentration (pg/mL)

Figure 1. DPPH radical scavenging activity of Salvia microphylla
ethanol extract.

DPPH radical scavenging assays were conducted to investigate
the antioxidant effects of SME70 at various concentration. The
values are then expressed as mean+SD of three independent
experiments. "p<0.05 compared with untreated control. Con:
none treated control; SME70, Salvia microphylla 70% ethanol
extract.

/32 50-400 pg/mLolA FEEH R F7lstar 1 oo 5k
oA ¥E} glo] AAZAE Uit 200 ug/mLelA 91,76+
0.05%, 400 pg/mLelA 92.99+0,14% Z 600 pug/mLol|A] 92,21+
0.08%<] 2484 Uepli itk Figure 1).

% 29l T2 225 B0 $6h, ERhEeo|Ee
Tzol| oJaf FAkst 9 gt T o] o] Y AoE By
tHBray & Thorpe, 1954; Middleton & Kandaswami, 1994; Kim &
Hong, 2021), weA] & E2jds 9 Ea}i‘nﬂE ol AFgsted §

gl T0% oK $EE S5 U & bl s
L AE PN £22 F 4 9hS Ao AmEt,

Ct. S microphylia 70% MBS =E=2| ABTS radical 271s 7t
ABTS radical-& H|54 &2 ol7t ¥H-8h= DPPH radical¥} 22
=74 2 vl=A S840l BT w85k, DPPH radicald} ¥H-881A] ¢
= HFW E740] ABTS radical?h= ¥E3-80] A FojZIchal ¢
ItHKim et al., 2022). T3t ABTSE DPPH radical &A% &
@‘ﬂ-\} A FAEeS SAsk=H dE AR EE W 5 shuol
ThLee & Ahn, 2022), S, microphylla 0% °|EH 3&52 ABTS
radical 24842 50-600 pg/mLolA FEYEHOF okl 1 o]
2] sollA= #g} flo] 2A4ZIE UEri AT 200 ug/mLeflA
77.37%2.69%, 400 pg/mLoA] 98.89+0,18% 2 600 pg/mLoA
99.3710.12%<] 2483 Uepl lchFigure 2).

AEYl EQst= & EguEs ¢ EohiicolE Rkl ot
Ak A3 Aol S7RT Eiﬂ ‘Zi‘:}(Kim & Hong,
2021), Eg DPPHS} ABTS 2Hojd & = B4 ol &
S48 Z71E 02 free radical B¢ DPPHQ’r ABTS9| &A%
2 ARl AHEAE 2= A2 ¥3A YrHChung & Kim,

L-ascorbic acid . SME70

[N
a
o

[N
o
(=]

a
(=]

ABTS radical scavenging activity
(% of control)

Con 50 100 200 400 500 600 1000
Concentration (pg/mL)

Figure 2. ABTS radical scavenging activity of Salvia microphylla
ethanol extract.

ABTS radical scavenging assays were conducted to investigate
the antioxidant effects of SME70 at various concentration. The
values are then expressed as meanzSD of three independent
experiments. "p<0.05 compared with untreated control. Con:
none treated control; SME7O, Salvia microphylla 70% ethanol
extract.

2023; Leeet al, 2012) whA F EeHE 9 %E]-Eh:O]E 3eF

ek Aszeie,

2. S. microphylla 70% OIEIE £EE2| MIE MZEF &9l

S, microphylla 710% A&& FEE9] oA Z(CCD-986sk)2]
Az AEEE S| st MIT assays ©|-8-sto] 50-1,000
ug/mLE A3t 48 h wfjef F iz} vlastglch(Figure 3).
S, microphylla 70% &g &89 A|E AEEL 50 ug/mLoA

150r

[N
o
(=]

Cell viability (%)

a1
o

Con 50 100 200 400 500 600 1000

SME70 (pug/mL)

Figure 3. Effect of Salvia microphylla ethanol extract on cell
viability in human fibroblasts.

CCD-986sk cells were treated with various concentration of
SME70 (50-1000 ug/mL) using MTT assay. The responses
in the control in each test are expressed as 100%. Each value
expresses the meanSD of three independent experiments. Con.
none treated control; SME7O0, Salvia microphylla 70% ethanol
extract.

http://dx.doi.org/10.20402/ajbc.2023.0087



100,79 +4.95%, 100 ug/mLollA 104,08+5.03% 2 200 ug/mLol
Al 99.56+2.77%% YERHR 2™, 400 ug/mLolA 78.97+2.20%
2 1000 pg/mLojlA 40,26+ 1,55%% N E BZEEo| Z4E i), u
2}4] S, microphylla 0% & 559 XX 2§ 23E vHg
22 50-200 pug/mL EH el pro—collagen 47+ MMP-1
o A A 4ol A-L33rt.

3. S. microphylla 70% OEtE FEE
o &l
A|322)7) A (extracellular matrix, ECM)2] F8 74 A&l =
Al(collagen)} Hu]Z2] AFotA|EolA AAEE Fa 71 Agaz
2 w7 o] 2wl o] 2o 7]of3th(Kim & Yoon, 2013).
Collagen AFA|21 procollagen ZE €] 3HAE| o], ofn| = Uety}
FHEA] wetoll propeptideZl= peptide sequenceS 7FA| 1L gloeE g
collagen FHIFE propeptide k2] A4S E3) AFHAY 712 wet
g+ 4= QJTHTsuji—Naito et al., 2010; Kim et al,, 2019),

S, microphylla T0% ek F&E2 FE/14 fol 3t pro—-
collagen P FEoEA0F 50 pg/mLolA 110,92+0,99%,
100 pg/mLoJA 120,94+4.66% H 200 pg/mLolA 140,74+
5.31%% F7Fte AL FolstA Yebli it (Figure 4). o2k o]
pro—collagen ¥4 &7} A= S, microphylla 10% ek -T—%%
o] AfotrlZold FeHll S FEstke T8 7 S
ARt

9| pro—collagen type— |

II‘-’.'-'

2001

g
(2} L
2 150 *
2 *
=
f=
>
@ 100 -
s
o
ol
8 sof
o
o

0

con 50 100 200
SME70 (ug/mL)

Figure 4. Effect of Salvia microphylla extract on pro-collagen
synthesis in human fibroblasts.

Pro-collagen synthesis effect of SME70 on CCD-986sk cells.
After CCD-986sk cells (1x10° cells) were treated with 50, 100,
and 200 pg/mL of extracted of SME70 for 48 h. Each value
expresses the mean£SD of three independent experiments.
“p<0.05 compared with untreated control. Con: none treated
control; SME70: Salvia microphylla 70% ethanol extract.

5. S. microphylla 70% OEtE FE=2| MMP-1 4 x| 1t
" RoflA Type I collagen?] 43} 1 Bafjaadl MMP-1 84

http://www.e-ajbc.org

Salvia microphylla F=EE9| & t5]

L
uy
u
rt
o

A 2 MMP—1 XsHEH o1

150r

g

£ #

© 100t =

s

2 *

S *

<

£

o 50}

o

=

=

0 :

TNF-a (10ng/mL) + + + + +
SME70 (pg/mL) - - 50 100 200

Figure 5. Effect of Salvia microphylla extract on MMP-1
inhibition rate in human fibroblasts (CCD-986sk).

After CCD-986sk cells (1x10° cells) were incubated with or
without SME70 (50-200 pg/mL) in the presence or absence of
TNF-a (10 ng/mL) for 48 h. Each value expresses the mean+SD
of three independent experiments. #p<0.05 compared with
untreated control, “p<0.05 compared with TNF-a treated control.
SME70, Salvia microphylla 70% ethanol extract; TNF-o: tumor
necrosis factor-a.

o] FF& o]FL AR LAl HASE 23} Type I 7} Type
Il collagen g0 A=, MMP-1 E40] 7IEl= A2 ¢4

A dthlee & Lee, 2013). S, microphylla 70% \&+-& FZ&50| 9
3 MMP-1 842 52 9&Z 02 50 ug/mLoA] 97.69+0.48%,
100 pg/mLolA 76,52+1.28% 2 200 pg/mLolA 65,36+1,40%
2 ZAastitkFigure 5). WHA S microphylla T0% o8+ 3%
Eof 95l MMP-1 &4d¢] Hjj 35% JAsk= A& FIsk9ct. o]
oF 2k A Aol gl ROt EofA] pro—collagen T F7}
= S, microphylla 10% & FE2E9 MMP-1 4 Ao &
collagen /%] 5712 AtEc}, wabA S microphylla 10% ©|
e FEEL 71N IRE 2AEA gieE 9 2714 7o
g Ao AtgH

Conclusion

B AN S microphylla T0% oehe &858 o83} &
A}, pro—collagen 34 % MMP-1 &4 oA &3} 52 2ALS)H
of T 9 e avks elstat st EeuEnt &
ZpE o] E“‘%‘:ﬁ Y7} 198.22+2.14 mg GAE/g-Ll- 291.55+6.60

[e>

|

pg/mL E=o4 92,9940, 14%-4 2AGAFL F0lEG o, ABTS
radical 2752 Fd 600 pg/mL FE=oA 99.37+0,12%2] A7
S ERlskgt). 5 EQjuls 9 Sepi o]t Fgol wht g4t
3} g7} ej@dol $7HKim & Hong, 2021)3k= Azt o] S
microphylla 10% A&& 25 AL &40] Hold AR &
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ro

st} S microphylla 10% A&+ F2EY FE/041 852 2

3}122} pro—collagen $HAIS EIgH 23}, pro—collagen AL
colEAoR Zy)sle] A 200 pg/mLolA 140,74 +5.31%%)
M4 57H5 &Ikt Collagen 232422 MMP-1 8/4d& 5=
oA 02 Zhasto] 200 ug/mLelA] 65,36 +1,40%= MMP-1 &
gl Hdf 35% AAsk= RS SIS, 0|9 22 AF At 9
3l Ad-g-oAM|Eo A pro—collagen § 7= S microphylla 70%
oL FEEY MMP-1 24 Ao wE collagen /Y F7}
2 oo mebs B Aol AN S microphylla oRE £&
ol gjRee U FEE 715EE 2= $-80] 7 A

o= goEd

ir ro

o o
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nEXE

Salvia microphylla TE2°2| e4tgl, 2ol 8 U MMP-1 XshetM A+
Z&u]', Fz'

BA=Hsta vlo] Al 4R wtel,
AT E NS sl Tetal,

AEE A
AT AFA, 3=
BA: B A1 S micophyila oS 2258 o|23to] G} B4 ZakAl 3 9 MMPse] ASjETE 0lsk= 2oz
Y= ek, W2 S microphylla FZE-2 T0% ©|l %— B2 AMgSLo] 24 h A8t FE3Tt. S microphylla T0% olgt
2 F2E9| 38t a9ts ERIY| $i5t] & Zejuls 9, F Sk o= 99, DPPH radical 27 2 ABTS radical £4
b S 3 °L ST}, Aol 2Z(CCD-986sk) 9] AllsE *ﬂﬁ‘:—%‘l MIT % o] 8315t Aot 24 Type 1 collagen A

i e Zal A4S B 5 = SRIskic At AolA S microphyila T0% A&-& 252 F &9
Jﬂ% f&%z 198.22+2,14 mg GAE/g, & %E}EE-:OIE S 291.55+6,60 mg QUE/g= YERSITE DPPH radical 2783
2 400 pg/mL F=ol|A 92,9940,14%2] 2% VPRSI, ABTS radical 2AE43L 600 ug/mL 5EoA] 99.37+0,12%2]
27& YetITY. S microphylla 0% Hﬁ FZ2E9] Type [ collagen AL FEolEH 02 Z7F61¢oH, 200 ug/mL
FEollA] 140,74 15.31%2] 5718 YERH oM, MMP-1 AL 5Eo&F 02 2h4sig on, 200 ug/mL F=ol4 65,36+
1.40%=2 ZA=|ict, wakA, S microphylla 10% b 252 35 740 7|08 Aoz watwct F&: ojet e vz
S microphylla 10% olg+& 252 943t UWE} S} pro—collagen T4 S71eF MMP-1 A843 2] A f3kg ERIsH 715
JeE0] 758 2AEA B8 7FsdS ERIsHATT

SHAO]: Salvia microphylla, 34}, 852 Pro—collagen &4, MMP—1

o] itz AR TS BEFAT) Y AU A= AT AT A LS Wol +3H A7INo. 2021R1G1A1094165).

Zn23
A4, A=, A, A4, o]¥g2, $9F. vt Aek2FEE9 I collagen T X 2 MMPs 4 JA a3}

S9e]Eajals]x] 27 183-188, 2013,
UA, defzl, A4, A5F. AFHA BEHT FE2E0] A ARotAxze Ztd §4 ¥ Matrix
Metalloproteinase—1 Aol v X|= 98, KSBB Journal, 34: 49-53, 2019.
A9z g9u ZFo 29 AE9l Taurine®] Collagen® MMP @Hd RA | u||= A3 ofkJoIEEISFFES 23] 11:
393—-397, 2013,
AA G, 354, M2 5 2 EY A &4, gRud A 22 a3}, oh=4/F G 9e85] %], 50: 679691,

oN

AAEY, §93], o|QQAd, Lpsol o3 &/dste thAlA|Zo A WEYIL AE (Mangifera indica L, Peel)d] ¥8F &5 3
%, S AE-YPFEI A, 50: 337-346, 2022,

AEY, 1A, $45, 1AQ, M, oA, =, FHS, A71F, 2A4, A, B4, B|5E(Lespedeza
cuneata G, Don) HgtE FEE25E 238 SEYE FAEH a—Glucosidase ANEA. eF=4/FFF
718l x], 41 1508—1514, 2012,

g%, UgH], B QR dhakst A4 Bl §RF8RE]X, 26: 5661, 2020,

93y, e Y g2 2o, vhd 9 © 2&59] kst a3t g9/ 4/4Fe/913]%], 16 53-68, 2020,
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Salvia microphylla Z&82| g8t S22l g4 Y MMP-1 XsHakd ei7

ol otAA. Rhodiola rosea Root B F&E9] FAtst U FFaF} ofiJOHEEISFFES & 5], 20: 541-549,
2022,

olrdd, o] Y. AfotAE(CCD-986sk)oll A u|FZ9] pro—collagen type—1 4 E MMP-19] FHA & A3

s AR ers]R], 231 1239-1245, 2013,

&L, olF, dhaty, AN, A4, GG, B 25T BYEY AL FE € HEAUA MY A o

SFofEESFS]R], 44: 465—475, 2018,

A3, Ao, Ax Aol e WAF(TL, Tu)9 FAS B A, oK HEEIFEFT =], 210 481-492,
2023,

HAZZ, 2AAL e FE2EY 7154 EF A=A ABA. opoHFE e ], 151 501-511, 2017.
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HR3RE
MHERERIWRMEt. RIRERSHE MMP-1 IFEHZE

WEX, BCE
"REELAFEYRMRER, REFEEMNT, BE
REENAFNREFAMEFE, KEfREEMNT, HE

Bi: AMREERIT N BEEZ BRI SERNEEEN R EEHRE LSRR E
AJHEME. ik ERT0%ZEMSMMRARRHIESMETOREY. AT DHSMETORMALEYE, SSEAERH
BE. 2,2-°XE-1-=HEX (DPPH) f 2,2'-ERE-W(3-ZERHEMM-6-1EEE) (#1TTABTS) BHEF
BRME. SERAMTTEEME LT 4 4RRE(CCD-986sk) FREVARRIE . FT 94 SMETO BIARME, HRT
ARALEAEFIFREEHSRAMMP-1NGESEY, £R: SMETOREZHMMERIE957198.22+2.14
mg GAE/g#1291.55+6.60 mg QUE/go SME707£400ug/mLESAIDPPH B & &R E 1 /992.991+0.14%,
SME707£600ug/mLETAIABTS B & BMEME799.3710.12%, 200 pg/mLEt T 4RI AMAEH N
99.56+2.77%, SMET0 HEIRER & RBEMLUREMRIBME ARG, £200 ug/mLEYH140.74+5.31%,
SME70XEFREEERE(MMP-1)iNEIER 2R EKRIME T, 72200 pg/mLES/465.3611.40%, Hit, 2
ISMETORIfE N BB RABIIRM L BT R, £ie: SMETOMIREL. FIREZEH SN MMP-1 IEI{ERE
BSESK, R T HERMBIIEE RS ERE T,

KR HEEE, &, %8, Pro-collagen £&/, MMP-1
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