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Effect of Anti-Skin Wrinkle and Antioxidant of Agastache rugosa Kentz through
Fermentation Process of the lactic acid
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ABSTRACT : This study was to investigate anti-skin wrinkle effect of Agastache rugosa Kentz extracts by extraction processes.
In the comparison of the effect of the solvent extraction, the extracts by 70% ethanol (EE) showed better biological activities
that those by hot water. Therefore, further fermented Agastache rugosa was applied to 70% ethanol extraction process
(FEE). FEE showed higher DPPH scavenging activity of 62.98% than EE’s 62.71% at 1.0 mg/m{, but there was no significant.
Elastase inhibition was measured 23.0% from FEE at 1.0 mg/mé. Cytotoxicity showed the highest 16.26% from FEE, this
value is safe in the cell experiment. Collagen production showed 113.1 ng/m¢ from FEE, on the other hand EE was measured
77.4 ng/m¢ in adding 1.0 mg/mé. MMP-1 production was observed 1398 pg/m¢ from FEE and EE was measured
1632 pg/ml. These results were found the highest antioxidant and anti-wrinkle effect. As a result, it was also confirmed that
anti-skin wrinkle activities of the Agastache rugosa Kentz extract was correlated with anti-oxidant activities.
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M A 3} @l thsle] B A7} ol (Cho er al, 2011; Jhee

and Yang, 1996), & A% wizgke] gHitkst aajel] 2Rt

2 BEH &3k FAEE sEOMAOF 2 vt sto] gslol] #A F FEINA tigt sz a5s &

o] A Aol 2 At 53] FRAGeA wol Aujs it S E I BES fA8] F= collagen®] A

3 9t} (Lee and Hwang, 2000; Kim et al., 1999). Z3F S A & Bk ofy2l (Jang et al, 2013), collagens

olgfal: EE|oR= v 8oy FRIEE AMET|E E35l= MMP-1 (Matrix metalloproteinase-1)2] A4S T2
SR v 2ERe] A= B, AL TE 9 93 SE ol st o] we3ls HXIAZIT (Park er al., 2010).

rOr

gdg a3t dom wgk FEel, Y, AR (Lee e mebs 2 Ats w2 st 35S RIS F 5
al, 2002; Kim et al, 2013)°] ek SF2 2xo|7|% it i BRTEE AA] EloH, W] FE8 V1S ©
(Kim et al,, 2001). ¥lZ32 == monoterpene, sesquiterpene A FEHo] ofd B3l & o g Wy HAE T
2 diterpene, triterpene, flavonoid’} $Hf HJUtiy B < AAst] g 2 SASE =l STk (Park er
Fom, I F flavonoidoll = FAECZ acacetin, tilianin, al., 2004)

agastachin, agastachoside, isoagastachoside 5= 3t ) e E B3 3= e QA gk fakte] thAkE-

t} (Itokawa et al., 1981; Zou and Cong, 1991). X3+ ik o =2 olal] AL nAE AT o) A o
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g PR Zoz A+ # vl Atk (Kong ef al, 2008).
gk, ARt gAks), v Bl WYy F ohksk AE|eAdol
B3 %o} (Choi et al, 2013; Kim and Ham, 2003), wWiZ
o] WEE B3 59 FEe 74 F Agge S
71tie & vk gk g 378 ofel FE S Hlsk

scale-up®] -&oldtal FAe| AH|E= B]go| A Eo7h=
Zof| Wil o] 9rate] dA| ZRgNal Sl 3 oltt
(Ryu and Kwon, 2012; Choi et al., 2014).

2 A7 T dA=e] F= FHEYA 70%
1?:‘_]-_

1. NE M=
FZo 220] RS 20129 %
of AR &4 H E719 4

ZF2 Az ¥ 97 27
1300 mesh= E4fsileh. A3 HE=
A F= UK FEYRHCE 77
A AE T2HE EHAAE AREste] A
Aot oehe: 22 Ax H WESF 100 g& A3l
o] 1M 70% oerES §ulE st 2447 F
g FEE A A% ¥ wExFE 100gS

Lactobacillus rhamnosus®}t Lactobacillus paracasei®] 3¢
o] MRS broth ¥J#] (Difco™ Lactobacilli MRS broth, BD,
Franklin Lakes, NJ, USA)E ol&slo] 79 &<k 37C, 120
rpmell A BlFEFACE vl & olehg FE2EI U3 70%
qetE F= F of2Uol FE24E AdAITE ARt
of et o3 Foll 314 7js=7] (EYELA N-1000,
Tokyo Rikakikai Co., Tokyo, Japan)= &3 &, FA Az
(PVTFA 10AT, ILSHINBioBase, Dongducheon, Korea)l
N7 B FAFSN RERE e Ao ARSI

al,

2. MIEZ U Aok

HDF (Human dermal fibroblasts)i= CCD-986skS>-Z 3H=t
M 3EF23] (KCLB, Seoul, Korea)llX] 54 ¥ Zo=z 3}
Atk e CCD-986sk DMEM HiX|ll 10% fetal bovine
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serum (Gibco, Carlsbad, CA, USA)S 7}t 37C, 5%
CO, Z713ollA sl 2 9] AR BRE A2
Sigma-Aldrich (St. Louis, MO, USA)YS %3lo] 791, AlL&3}
Pi=

3. DPPH free radical scavenging activity

DPPH (o,o-diphenyl-B-picrylhydrazyl) free radical scavenging
activity 28-S Dietz (Dietz ef al.,, 2005)2] WH-S W5l
APE APt 24 34 E FEE AR 150 42 H7Y
3 methanolZ A|%3+ 0.1 mM DPPHEY 150 1l S &3s}
of Zgeelld 308 ZF ehdell WA g F 517 nm o] sl
T Stk 3783 ke okl A oF Fsled DPPH
radical scavenging activity (%)% YERNATE.

DPPF radical scavenging activity (%)=

control O.D - sample O.D

1
control O.D x 100
4. Elastase Aol =3

Elastase A8l& =4& Kim 59 #HS Hasie] A3S
283t ATt (Kim er al, 2011). 0.1 M %59 Tris-Cl

buffere]l 1.0mM<]  N-succunyl-Ala-Ala-Ala-p-nitroanilide-2-
SolAI] & 950 ol MEF FE= 5045 FEEE
7kete] 102 7F g2l BAskdnt 102 F VREE Tris-
Cl bufferdl] €30A171 10 pg/ml @] elastaseS 50 (il T X7}
st 202 ZF Ad2olA widRt & 410 me] sRelN F3=
Aste] Aa&S Rl

ol

=
=

A

5. MTTEYZ 0|88t MIZ S8}

W2 FEE] AE 54 H7lle MTT §98 3-4.5-
dimethythiazol-2-yl)-2,5-diphenyl-tetrazolium bromide (MTT,
Sigma-Aldrich, St. Louis, MO, USA) AR&3ITh A% =4
H7tel| FFEGFolA £ CCD-986skE AHRE-3IR T, i AL
1.3 x 10°cells/ml =2 96-well plateo] FY3F T 244
b &<t incubatoroll A HiYFEIATt 2 & WA E AAGIL A
Pzt sl W2 FEES 72 sEEE 200 4 1

NI ]

=
A

ot

1:!8 TEE=E 1 o=
ste], ThA] 24417 BRF visiSlTh. 24417 | M A

ojf

NS AABIAL, 200 pg/ml FE= AZS MTT S0 7}
atal 37ColA] Wg Apekek A ThA] 3A7F B wiFsic) 1
T MTT &85 AAskal, PBSE 23] AlFalErh. Al £
DMSOE 200 1 W5 U438+ ¥ 302 5] w5 A171aL
microplate reader (Thermo Fisher Scientific, Waltham, MA,
USA)E 570 m o] 3pgollX FBEE gRlste] A2 5485
37t

&




6. Human dermal fibroblast (HDF)S
MM A

CCD-986sk A|XE o]&3sl] AgS F13Y31$12H, collagen
2§74 &2 & Procollagen Type 1 C-peptide (PIP) EIA Kit
(Takara, Otsu, Japan)A|&2 ARSI Kitoll 8] € plate
ol Antibody-POD Conjugate SolutionS 100 /£ 237, w]Z]
A|Eze)] HE|ato] 24A7F B SR MY FEES %‘E%
20 E 7T F7E 5 9 Adsiar 37CelA 34
7+ Zob wjekaith, 3A7F T wjdkel e AAS . 7h welldl

400 142] washing buffers FU3st] 43] Mt} A¥S o}
3l 3 gsubstrate solution2 Z} wellol] il A-2oj|A 158 7F

oAl Whx]ske), wiFe] EUH stop solutiono @ ARE H

1 N H,S0,& 100 42 ¥, plate— oF 17 7+ E50] Fuh
microplate reader® 450 nm oM SF=E AR oM, kit

standardE AME-3+ standard curveE O] stod =kt
7. MMP-1 (Matrix metalloproteinase-1) 2#& 2154

MMP-1 A4 43 Human MMP-1 ELISA Kit (Ray
Biotech, Norcross, GA, USAYE ARE-slo] A3S Faysitt
A8 A CCD-986sk Al Eo viZE FEES 2 7+ wjdA]
7 F ket Al S-S A3l AREsISlTh 7]E 4
H plated] AZ3} standardE 100 1S F 3 F g2
Al 2A1ZF 30 EQF wiEth 2§ m el Al AL
wash buffer2 43] wkEsle] M2 & 100 10 9] detection
Antibody MMP-12 7} wellol] F9J31aL TthA] 1417 B3t A
2ol WA G 1AZF § A wiFel S WAL 43] A=A S
=] streptavidin solutions 23 45% 5Ot A2l shaking
aiett. 2 Floll mMYds 7<ﬂ7+5‘}_L ash buffer® A3}
substrate reagentS Y3+ § 30% FoF WS sl 2 2
QoA W=x|ElT). wlko) ﬂL}u% stop solutionS 50 £ Fo
HES-S ZZAF|AL 2A] 450 nm TN =S ZAEIIT)

o1-=

_Zr_
Hj

8. SAxzl
RE AF9 deoly FAAEE 33] vHEsiion, dAk
9] BAE= SAS (Statistical Analysis System 9.1, SAS

Institute Inc., Cary, NC, USA) L2 F3} two-way
ANOVA o= Agsiith. Agl77e] i fof $52
A= p<0.052 A2 &3dh

Zdt ¥ pFE

b=

1. DPPH free radical scavenging activity

W zd F=E2 dikslE Hrlstalzl DPPH free radical
scavenging activity2 2F135191oH, Fig. 19 =4 ¥ AxE
FABIATE DPPHE oM 517 mojlA Hol §3%=5 vehd
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DPPH radical scavemging activity (%)
@
o
&
e

EE FEE ascorbic acid

Sample

Fig. 1. DPPH Free radical scavenging activity of the Agastache
1t;osa extracts by different extraction process. Mean
ues+SD from triplicate separated experiments are

shown Mean with difference letter (A-C) within same
sample are significantly different at p <0.05 and mean
with difference letter (a-b) within same concentration are
5|gn|f|cantly different at p <0.05.

YEE: 70% Ethanol Extract.
YFEE: 70% Ethanol Extract by fermentation process.

, S Aol 517 mmollA] T3 7Ageh

Fdd = 0.2 mg/ml &) =l A
82.22%9] D AT}, ole} w]als}ed
2E FEEE 0.03 mg/mee] ”—8— %5_01]’\1 70% olghe 3
E5 (EEy> 2845%, UE o&& F55 (FEE) 3481%=
oA 2telE B ~‘/} 7 e FE2l 0.1 mymd oA
EEE 62.71%9) 27%-S, FEEY Aol 62.98%= §-9o] A
Al ApelE HolA] it BE ALE& w7} Z71sl wel

1_0‘_1__

K

Ascorbic acid-‘:

DPPH 4&AE o] S718ke A RIS, Rt ofgks: &+
Z5 vg) 8 ¥AHS 74%1 NELS FEE9] LAGA 0]

9 =71 sy 2 zel= AA mkv}
B53 AHA I FE9 &%52
(Jang et al., 2013), W23 ANEE 3 FE/NAE T gk

B7re Ayt

o8 HigoR Pus)

2. Elastase AoliE &H

TRz &§Ee fAEFE elastind A3lste] oF F
S0 Q2lo] HE= elastase A &L A3l 21 A=
Fig. 20 ERISIATE 71 &2 =2 03 mgml Al 70%
oeks FEE9 A5 203%4] Al&S Atk s%=7F 57t
Sl wet F272 zlelE Kol Al go] Frietslon, &
7 3R %?‘z 70% ANEE FEEL 23.0%= 1AL
?r"ﬂ elastase A3l &0] A% F7l8l%loH,
£9 A& FE/NAETe st
e FEEH ‘ﬂbu\], =3} gk
FxolA oF 13%0) gk As)
S moj A
TN

5 mg/ml 2]

l 1= At (Lee and An, 2010). X
23.0%= =1 H vixF A& Hot
st 858 IRl

==X

_I‘EE



800 01 ma/mi w02 mg/mi w03 mg/mi FEES TR T YRR AlelE Holm 5A4o] 7t
st oL, o8h 22 EAe e AlEEEES AAR Aot
HwshH FE/id a5l #g 22 AlE=E AAg HrEy
2ol g d+E g?lﬁl'ﬁi% ] (Lee and Lee, 2013), &3
Lol A ‘35?50] of 83%"“ ‘;1*3}@3]'

50.0 A

IS
o
5

Elastase inhibition(%)
w
S
o

o
o
5

100 +

4. Human dermal fibroblast (HDF)E O|&%t collagen

00 - =
Al

EE FEE ursolic acid
(0.1 mg/ml)

e M2 F2Ee] TR O T B3] S,
Fig. 2. Elastase inhibition of the Agastache rugosa extracts e @S frAlelF= DR collagen B/ H=E
by different extraction process. Mean values + SD Ql&}ATh. Fig 42 W, EES A% Fko] wpE Aol
from triplicate separated experiments are shown. _
Mean with difference letter (A-C) within same sample vv]slslom, FEE= 0-3 mg/mé -4 Feollx EESH A kel
are significantly different at p <0.05 and mean with H|Z=3k9 0 557}t Akssle) wlgl §o]adel 2jo]E Ho|
difference letter (a-b) within same concentration are o =
significantly different at p <0.05. M 7kt 1.0mg/me o] F=oA EEE 77.4ng/ml €]
EE: 70% Ethanol Extract. o] AA o AN 0 o] AAEEO T
YFEE: 70% Ethanol Extract by fermentation process. collagen_] 8 O_E]% ™, FEES 1131 ng/m_ ol 44
EE°l 3l S718kict. o]9f 22 7374: Hg3Ao] collagen
0.3 mg/ml # 0.6 mg/ml =10 mg/ml A eF 57]-0]] %o] Q%’q—l 2 4+ )\_9_1:!:]’ okx] DPPH<)

Az e Pst B F71 Hlsﬂ collagen A3 ZFe] =
717 B el gl F9uh F1Hes FEA
T2 99191 collagen A4S A8l T4 MMP-1 (Matrix
metalloproteinase-1)2] WA WS =4l Wiz FEE] &
F6 B5g s

Sample

5. MMP-1 (Matrix metalloproteinase-1) 2441 &I5d
MMP-1-2 FH&EE FAANAFE collagens w3l 8=
collagenase®] O}Uri MMP-19] AAEo] ALS4E FE/HA

’ ’ ) ’ :M _4;0(%) oroor o gt §5& =2 o7 Fold £ gltl. MMP-19] A
F BE &) s57F 37K
Fig. 3. Cell c%'totoxwlty of the Agastache rugosa extracts &= Fig. 5o HERIS. s o 7k S7veel wet
by different extraction process. Mean values + SD MMP-18] A7 d%o] st 7P =2 5% 1.0 mg/ml ol
from triplicate separated experiments are shown. A EEE 1632 pg/ml o A ko] &kl 5104_7_ FEE:= 1398
Mean with difference letter (A-C) within same sample e 8 ; o o =
are significantly different at p <0.05 and mean with pg/mé 2 EE] Wlal f-2]#<Q AjolE Hol ZAadt 213 &
difference letter (a-b) within same concentration are 213} 2= 9) ZNA = AL = ul Q= 3
sngmflcantly different at p < 0.05. AT FENAESA distd 7 bl &
2)EE 70% Ethanol Extract. . A5 ATE H‘?‘l (Shin ef al., 2013), FAF F=2E
FEE: 70% Ethanol Extract by fermentation process. o Eesh 108 e 0.1 mgml oA 2030 ng/ml ©] MMP-1¢]
Aol ?754519,15}. MxF FE=2 s=7F 100 =&
3. MTTS%2 088 NIZ SHZ} 2 ) Aol7k 20~ 308 o1 W RO Ho vjEF
AZ ARG WA] A PTG S TE2A DBEA AT MVPIS) BT T 23S Aol
A4S A5 98l Aol Ee]l CCD-986sk MES  F5 B4 a5e] g it 2a S dAlst
AMg-8le] SIS AATslsiT H“ﬁﬁw Fig. 391 #A15F  Sb& o MMP-19] o] Asl =o] a7t F5704del =
Aok T e MES FEES L0mnl Sl SR gol A BT & Ao

15.68%%] SA4S i&iﬂtﬂ, '?:}‘ 4L AR 70% oﬂ

3 A wizge] Pl Fg B
ZEL 1626%2] AEEAPOZ §o49] o= %i‘ii‘:]' ﬂ f

gelsh] Slsted, vl B

ﬁw
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303 mg/ml

0.6 mg/ml
5000 -

10 mg/ml

400.0

3000 -

Collagen (ng/ml)

2000

1000 A Ba

00

Retinoic acid
(0.1 mg/ml)
Sample

Fig. 4. Collagen production of the Agastache rugosa
extracts by different extraction process. Mean
values +SD from triplicate separated experiments
are shown. Mean with difference letter (A-C) within
same sample are significantly different at p <0.05
and mean with difference letter (a-b) within same
concentration are significantly different at p <0.05.
VEE: 70% Ethanol Extract.

YFEE: 70% FEthanol Extract by fermentation process.

@0.25 mg/ml

W05 mg/ml
W0.75 mg/ml

@10 mg/ml

MMP-1 (pg/ml)

EE FEE

Retinoic acid
(0.1 mg/ml)
Sample

Fig. 5. MMP-1 production (pg/mé) of the Agastache rugosa
extracts by different extraction process. Mean
values £ SD from triplicate separated experiments are
shown. Mean with difference letter (A-D) within same
sample are significantly different at p <0.05 and
mean with difference letter (a-b) within same
concentration are significantly different at p <0.05.
VEE: 70% Ethanol Extract.

JFEE: 70% Ethanol Extract by fermentation process.

2733} collagen®] LS Asldhs &4 MMP-19] A 7S
SAste] w2 FE=2 FEMC diE 23S s
o izl BEIAHE E=UTCEAM dut T FEel v

sle] 5ol gt &% XS FRIEAh & A+ A
o Ao g wEe wunly] FEER £ FEE 59 4
= g § FEEE Psl o] SUHE o= Y
wrom olo] FH o1e Wl o3 HAE W F-EAE)
o] Z7het Aoz ERIEJTH (Kang and Kim, 2010;

Song et al., 2011). ¥ =
] Aer skl S 5o #o] o] ok uj

st 9 FEHM 2N
%3 Ul acacetin, agastachin 59 F-843%F & 710l 9
St Ao RO A Egol ok vz AIA
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2 AFe BEAEAF BRI (FHA 5
HN12C0060) 78] AHog e A=z ol Z12 FIAL
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