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ABSTRACT : This study was to investigate anti-skin wrinkle effect of aronia extracts by extraction processes. The 70% etha-
nol extract by ultrasonification process (UEE) showed highest DPPH scavenging activity of 90.4% in order water extract
(WE), 70% ethanol extract (EE) was measured 84.2%, 84.3%. collagen production measured 245 ng/m{ from UEE. WE was
measured 53.5 ng/md and EE was measured 224.4 ng/m¢. MMP-1 production was observed lowest 22.5 pg/m{ at UEE.
MMP-1 production of EE was 34.6 pg/mé and WE was 102.3 pg/m{. These results were found the highest antioxidant and
anti-wrinkle effect at UEE among three processes. It was also confirmed that anti-skin wrinkle activities of the aronia
extract was strongly correlated with anti-oxidant activities due to high amounts of antocyanins in the extract.
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et al., 1987; Fantone and Ward, 1982). &3t &d4k4ag <l
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QA st} (Park et al, 2010; Pentland et al., 1995). ©]<}t
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stk YU CCD-986skS DMEM Hlix]ol] 10% fetal bovine
serum (Gibeo, Carlsbad, CA, USAYS 715t 37C, 5% CO,
275t A] wigFetATt 2 9] AMgE BE AI9FES Sigma-
Aldrich (St. Louis, MO, USAYS &3l 191, AF&-3I3th

3. DPPH A5t 2lCIZ 2HSE OI8s eHkels FE

DPPH (o,a-diphenyl-B-picrylhydrazyl) <3 2}c]Z: Ztﬂ%—
& Dietz (Dietz et al., 2005)2] WHS AR5t A
S HYsl A3 895 methanolZ A2 0.1 mM
DPPHE 150 42 H7F & 2+ 34 & 0.2, 04, 0.6, 0.8,
LOmg/ml F=2] ofZUo} A5 150 1S Ej}ste] 25ColA
304 FRF ol WA gk £ 517mm o] BN FEE
AstAth. =43 72 DPPH radical scavenging activity
(%)= JERHSATE

=

DPPH radical scavenging activity (%)=
control O. D. — sample O. D.
control O.D

x 100

4. MTT SAS 0|8st MIEZ

MTTE-2 3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide (MTT, Sigma-Aldrich, USA) A]2FS AM&3199th =4
3 7to= HDFA2ZSQ] CCD-986skE AH&-3tlom, AEs
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A @ 24 AT EQE WHSAIRIT) 2447k] A TR A
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7Fstar 37Co] QHellx] 3A17F st wiFsitt. 2 ¥ PBS
buffer 23] MZ3}al, DMSOE welldll 200 b FH3T H
microplate reader (Thermo Fisher Scientific, USA)= 570 nm
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5. Human Dermal Fibroblast (HDF)E 0|2
MHs o

HDFA|XZ= CCD-986skE ©]-8-319.21, collagen A5 =
2 Procollagen Type I C-peptide (PIP) EIA Kit (Takara,
Otsu, Japan) & ARE-3te] AES WaPsieet. 7]|E] w0 &
plate] Antibody-POD Conjugate Solutions 100 /£ {37,
olZYol AMEZS FEHEZE 2045 UL HUe &
plateel] & xtalr] s sd= 78 7 37CelA 3717
Qb whFETh 3A17ke] AU WA S A AT H,
washing bufferS 400 (U5 FY3I F 48] Al HH
o] 114 substrate solutions Zt wellol] @3l 20 ~30Col|A]
1587 oAl st vieke]l £ stop solution®] 1 N

st Collagen



FELRO| WE OlZHot FE=2| FE/M =55 HIW

H,SO4& 100 (93, plateE 595 5| microplate reader olZujo} AlgEe} il ditstEdE deiZl ascorbic
(Thermo Fisher Scientific, USA)Z 450 nm oA &35 = acidS vl HGS uf] FAWZTEQA ascorbic acide
A5t em™, standard solutions AF&-¢h standard curve® 0.2 mgmbe] FEoA 88.2%°] DPPH ARtz 4

o]-g-ato] A7l Rom, ofZLol AlF 1.0 mg/ml ] imﬂ/\i %i? %%%
(WE)] 73-%- 84.

6. MMP-1 28 A5 NEerE: FEE (EE)S 84.3%% WE9} v4Z4°1 x}o]ﬂ
MMP-1 A4 23S Human MMP-1 ELISA Kit (Ray  UTh 7F% & 2AZA4S Hel 239 34S 7%1 ol gk
Biotech, Norcross, USA)S AME-3IStE AME- A ZE AJeF FZ% (UEEM¥] —?—Oﬂ‘_ 90.4%Z 7]E} thE F=Hol H]OH
2 AES 18~25CE UHs AP ey 7B folFQl Aolg Bilon APt A7l i, FdulEael

FH] # plateo] AEF} standardE 100 0 T 7+ wellol] ascorbic acid HD]—J_ =& PsteS el w20t F

T g F ANE QAL 2olA 2A7F 30 5<F vt 7¥gtl wi} DPPH 475°¢] F718isitt. ol¢ 22 AxnE
2 5 wjgolS WE]al wash buffer® 43] whEale] A2sk HOES w, o}Z Lo} A|REL AulEow dAEs0] Egko
T Detection Antibody MMP-1= 100 /£ THF ZF wellel]l 5= B I FINE Z253E8E AR olZUol A E7F &40
BAslso] o FAALE

l

Y3 3 AL FE Aol miFRITh Wil b Tl P FAEE 4 S Ak 3 S
wjoFel S W 43] AHE 5 Steptavidin solutionS B THAAA o]  FE %2 Il 3 HPALE vigt
4559k A2 shakingdlEH. 1 el PRBIR w02 Stel (ang ef al, 2013), ok2HoF ARE el 83, 3
S AASIAL AA3IAL substrate reagents U T 30EF ol g

S FAANAFE dHZA collagen A5l tish
QF QHAOA 2= oA wlesith ol IL‘Jr‘jq o Aoz FEidasel g e s
9o 2 stop solutionS 50 b Hol WS FAAT|ZL FA]
450 nm 3pgolA FHEE SA AT 2. MTTEBYZ 0|Est MIEZ SM4EJL

d H7FE o] A Ao A2 sk
7. SAXE = AAfrobAlEE] CCD-986sk A EE o8

BE AFe] doly FAAEE 33 wEsislon, Adzk 3 golst A= Fig. 19 YepISIch o2 4
9] EAI= SAS (Statistical Analysis System) T2 138 F I olzYol A7 F S| 7Pt =2 FEEL 221 ‘E'"Xé
3lo two-way ANOVA WP o2 gjsint. Ael+7re] & o o83t olZUo} ZEER =A4o] 14.62% 2l Ao =3
o S

ruhL

2 o] 9 A= p<0.052 A S HArk o] 24 ® A e oo NEAdE 1sh=
tl $lof ofZ o} AlRo| gk MEFA o] Al & °§§"—%
Zy U oz 713 W =2 ke Aoz wuslgnh gt A

tE AAER] gyFEEd] g d7¢ Blusds o
1. DPPH AzeiC|Z &Hs 10~20%2] AEZAS 7KE 7oz 2 u (Kim e dl.,

olZUo}l FEE9] dlalsS Felsly] Yste] DPPH A+ 2013), PRVAIE AlEEALS 4] 9dT) 0|2 o3}
e 275S S4sUe, Table 101] =4 ® ZA3}=  HDF (Human Dermal Fibroblasts)?] CCD-986skE 3l 3]

FAIHTE DPPH= 517 nmeflA] At F355 Jepa, 3§ eS8 X8l collagen T A 4 collagen Tl A-S
AL A =™ 517mmelA FRET) 7.&&&5}. Aelsto] v-o] FFS7t] o] He &i MMP-I

Table 1. DPPH free radical scavenging activity of Aronia melanocarpa according to different extraction processes.

Concentration (mg/m¢)

Sample
0.2 0.4 0.6 0.8 1.0

WE 76.7 + 1.2/ 78.5 £ 0.8M 80.0 £ 0.6 81.3 £ 1.0%° 84.2 £ 0.9%*

EE 78.3 + 0.7% 79.1 £ 0.9% 83.5 + 0.4% 83.9 + 0.8% 84.3 + 0.6%

UEE 78.6 + 0.9 80.7 + 1.0 84.6 + 0.7% 86.9 +1.1% 90.4 + 0.7
Ascorbic acid

+

0.02 ng/md) 88.2+23

*Mean value * 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. WE; Aronia
melanocarpa water extracts, EE; Aronia melanocarpa 70% ethanol extracts, UEE; Aronia melanocarpa ultrasonification and 70% ethanol extracts.
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2= - Z-et - 2I2E - Ol

y 70% olere 25349 collagen A S 224.4 ng/ml, 22T
THE o] 83 e 22T 245ngml 2 TR ofZ o}
o - NS MIAGE W g ES ARFS AT D
P T FEE, EE FEE, 259 34e R e 728
S . MEZEe] TR FoAE Bl FE/0A Aol dnal
£ . N P Eo ol 08w ek wAp ATl
e - N WAL W BEtE FAAC S 150 ~ 200 ng/md 9]
. collagen°] A== Z1o= Wo} ofmLo} 3554 FE7/A
o F5o] e gelsldon (Lee e al., 2006), 3 7+
T e Bule] FEEoldeke 28 $HE o189 W ofzY)
. . . o} A|Z9o] ZE2/M Fo] Z/BIILS o 2 9t o=
Fig. 1. Cell .?totoxmlty of the Aronia melanocarpa extracts OL ]N; 5 %Ljr L o° O]L: ]:_}Mu i ;_, M];A_EL ] o
by different extraction process. Mean value + SD from S A3 ibsles doti= DPPH A3 vlwsilS
triplicate separated experiments are shown. Mean with w, 20 AL A3 A8} FAElso] 7P 2o Ans
difference letter (A-C) within same concentration are ’ 5 . oo
significantly different at p <0.05 and mean with ekl 23 e RS Btk AE7 el s @kle)
difference letter (a-e) within same sample are significantly o o FAkEso] =O4E =2 MY Fio] 9SS 3l
different at p < 0.05. WE; Aronia melanocarpa water %ia}\ml e } o n H<,_0ﬂ 5o A2 Al
extracts, EE; Aronia melanocarpa 70% ethanol extracts, g 7 e, 2539 FHE AR ol2Yol AEIF
UEE; Aronia melanocarpa ultrasonification and 70% o] =o AL oF 2= 9l o ds e ==
UFE; Aronia m o] & AT & Ak ool Hstel, ® te 8
NAESS & T e AFS=E collagen A4S Aslichs &
B e 291 MMP-19] A4 23S S3le] FEa50 thste]

=0 | osran F7Hgo= Hels) w12 st

H0.8 mg/ml

2000 4 M1.0mg/ml

1500 o

Collagen production (ng/ml)

UEE

Sample

I
aa

Collagen production of the Aronia melanocarpa extracts
by diﬁerent extraction process. Mean value = SD from
triplicate separated experiments are shown. Mean with
difference letter (A-E) within same sample are significantly
different at p < 0.05 and mean with difference letter (a-c)
within same concentration are significantly different at
p < 0.05. WE; Aronia melanocarpa water extracts, EE;
Aronia melanocarpa 70% ethanol extracts, UEE; Aronia
melanocarpa ultrasonification and 70% ethanol extracts.

(Matrix metalloproteinase-1)°] AJ/d ol thigh S Kahsied]
oo} Age] et FENAEHAE IRt 7t FEER

A} & Blasielth
3. Collagen Mds &g

ofZ o} A9 FE iAol ek B%S dolEr] fIste,
collagen A3/d5 AFS st om, A3+ Fig. 2o YeR
Aok oL A3, A7) e AgEE R TR w2
T FREE HolH sk o|EH o AT STk
< B3, of2Yol AR 7MY 52 %2 1.0 mgmle] F
FoAM €4 FE2EL 53.5ng/ml 9] collagene] A= o,
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4. MMP-1 (Matrix Metalloproteinase-1) =

MMP-12 IHo] g8 F= Tl collagens 3]
= BAE MMP-19] A Fe] Yes FE7H4d0 tig
ol 2 Zlow ATd Utk MMP-19] A S
gk A3 d3k= Fig 39 AT BE AlEo] &
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Fig. 3. MMP-1 Eroduction (pg/ml) of the Aronia melanocaré)a
extracts by different extraction process. Mean value + SD
from triplicate separated experiments are shown. Mean
with difference letter (A-E) within same sample are
significantly different at p < 0.05 and mean with ditference
letter (a-c) within same concentration are significantly
different at p <0.05. WE; Aronia melanocarpa water
extracts, EE; Aronia melanocarpa 70% ethanol extracts UEE;
Aronia melanocarpa ultrasonification and 70% ethanol
extracts.



=40 e

0mg/mb oA} o}2U o} A FE
%‘ 1skaem 70% ogs FEE

KR
=
o=
°|

i

p

b o
T
I

225pg/ml & 71 She MMP-19] AR S
MMP-191 Aol M= F2
& A7 ot F2E 02 BT fo
”71] Uebsten, F7iddde dels 3
ekt FE7RdE sl Hojurkar
fr, 7R 2UA FEES A7t 1 ‘Zﬂ‘ﬁ
al., 2013), ﬂﬂbh—g} A, 1A 29A
7} 108 52 0.1 mg/ml oA 20 ~ 35 ng/ml 2] MMP-1¢] A4
ol é@ﬂw‘/}. olZujo} FZEE9] w7t 1087} o =7
S MMP-12] AAI =] 10008 o) @& 7o 2 Hol o}
2o} F=5o0] MMP-19] AT Asllo] &Alo] o =& A
= & F AMeH, FENA Hold 50 U=
UATE FEFF, collagen A AR AT} R IA 2 Hitsks
o] Hold = MMP-19] thd A= T o= At
HAow, 259 IS o83 FE=o] e 34
2ol 7P Helu, FE/i 8l 7

T U

ol AFIYE SFAAE I
e Asfsel B
 Hdo] "ot E=7E ARl
2ol 93} collagen %
HIgreZA, T]Fe] F5o]
2Yo} FE=E 24 Ji—‘é—
7teled, o2 @A FE
sl ohzulo} Zel ww}wl Soltri
EAloPdR{ AREC] FE/NN a0 A he
o2 AlEHY, ARE FIME 239 33
of F&ge] o] ofe} 34 WE HopE 2 F%
oluo} & A2 QhEAlod % 7]ek 4
2 B3 229 FYOE Aslel, B T4 Wu
o) W g shalvt Hol yrEde) nE Y
o & Bl A & ek olE F
CRta3 7%1 of2Yo}l A|7e] FENR S
fow, ofzuole] FgaAeA FsAE 8

AA—

A ==11

2T T==,

,4
_Vﬁi

o}
=

HH ;<l

3
s
xﬂ sioks 59

1=]
Ri

_9_

=22
=7
O

o_\ﬁ‘,_fl r—{n‘.

ot
-9,

¢

o
—

o o»or

o
e
-
e

I
32
)

rO mo M omE
& Q2w rfo -

ol
o

Lo ©
N Mo
o

i
™ oX

0150
e
)
1

‘\_.

]_

£

o[N
2 °“
o
ot P

olN
QL
38
)

REFERENCES

Amir G, Gregory M, Joseph P and Caleb N. (2013). Effect of
ultrasound frequency on antioxidant activity, total phenolic
and anthocyanin content of red raspberry puree. Ultrasonics
Sonochemistry. 20:1316-1323.

Cho EA, Cho EH, Choi SJ, Park KH, Kim SY, Jeong YJ, Ku

Of=L{O}

221

xElol

=/ &5 Hln

CS, Ha BJ, Jang DI and Chae HJ. (2011). Screening of anti-
wrinkle resource from herbal medicinal extracts and stability
test of its cosmetic products. Korean Journal of Medicinal Crop
Science. 19:126-135.

Davies KJA, Lin SW and Pacifici RE. (1987). Protein damage
and degradation by oxygen radicals. Journal of Biological
Chemistry. 262:9914-9920.

Dietz BM, Kang YH, Liu G, Eggler AL, Yao P, Chadwick LR,
Pauli GF, Farnsworth NR, Mesecar AD and van Breemen
RB. (2005). Xanthohumol isolated from Humulus lupulus
inhibits menadione-induced DNA damage through induction of
quinone reductase. Chemical Research in Toxicology. 18:1296-
1305.

Fantone JC and Ward PA. (1982). Role of oxygen-derived free
radicals and metabolites in leukocyte-dependent inflammatory
reactions. The American Journal of Pathology. 107:395-418.

Hwang SY, Lee JT, Kim YU and Kim HJ. (2013). Skin
whitening effects of extracts from Angelicae gigantis Radix and
Lycii fructus ethanol extracts. The Korean Journal of Oriental
Medical Prescription. 21:91-98.

Jang MJ, Jun DH, Kim SH, Han SI and Lee JT. (2013). Anti-
wrinkle effect of chestnut leaf. Journal of Life Science. 23:751-
756.

Jakobek L, DrenjanCevic M, Juki¢ V and seruga M. (2012).
Phenolic acids, flavonols, anthocyanins and antiradical activity
of “Nero”, “Viking”, “Galicianka” and wild chokeberries. Scientia
Horticulturae. 147:56-63.

Jeppsson N and Johansson R. (2000). Changes in fruit quality in
black chokeberry(dronia melanocarpa) during maturation.
Journal of Horticultural Science and Biotechnology. 75:340-345.

Kim JS, Choi WS, Chung JY, Chung HC and Lee HY. (2013).
Enhancement of cosmeceutical activity from Codonopsis
lanceolata extracts by stepwise steaming process. Korean
Journal of Medicinal Crop Science. 21:204-212.

Lee YH, Park KH, Choi YJ and Gal SW. (2006). Anti-wrinkle
effect of mycelial culture broth of Paecilomyces japonica in the
mixture of cucumber and grape extracts. Journal of Life
Science. 16:516-521.

Mauviel A, Halcin C, Vasiloudes P, Parks WC, Kurkinen M
and Uitto J. (1994). Uncoordinate regulation of collagenase,
stromelysin, and tissue inhibitor of metalloproteinases genes by
prostaglandin E2: Selective enhancement of collagenase gene
expression in human dermal fibroblasts in culture. Journal of
Cellular Biochemistry. 54:465-472.

Park JH, Lee HS, Mun HC, Kim DH, Seong NS, Jung HG
Bang JK and Lee HY. (2004). Improvement of anticancer
activation of ultrasonificated extracts from Acanthopanax
senticosus Harms, Ephedra sinica Stapf, Rubus coreanus Miq.
and Artemisia capillaris Thunb. Korean Journal of Medicinal
Crop Science. 12:273-278.

Park SH, Lee KH, Han CS, Kim KH and Kim YH. (2010).
Inhibitory effects of Carex humilis extract on elastase activity
and matrix metalloproteinase-1 expression. Journal of the
Society of Cosmetic Scientists of Korea. 36:129-136.

Pentland AP, Shapiro SD and Welgus HG. (1995). Agonist-
induced expression of tissue inhibitor of metalloproteinases and
metalloproteinases by human macrophages is regulated by



endogenous prostaglandin E, synthesis. The Journal of Investigative
Dermatology. 104:52-57.

Shin DC, Kim GC, Song SY, Kim HJ, Yang JC and Kim BA.
(2013). Antioxidant and antiaging activities of complex
supercritical fluid extracts from Dendropanax morbifera, Corni
Sfructus and Lycii fructus. The Korea Journal of Herbology.
28:95-100.

Slimestad R, Torskangerpoll K, Nateland HS, Johannessen T
and Giske NH. (2005). Flavonoids from black chokeberries,
Aronia melanocarpa. Journal of Food Composition and
Analysis. 18:61-68.

. X

—11T .

Z2H - 038

Toma M, Vinatoru M, Paniwnyk L and Mason TJ. (2001).
Investigation of the effects of ultrasound on vegetal tissues
during solvent extraction. Ultrasonics Sonochemistry. 8:137-142.

Vinatoru M. (2001). An overview of the ultrasonically assisted
extraction of bioactive principles from herbs. Ultrasonics
Sonochemistry. 8:303-313.

Wu X, Gu L, Prior RL and McKay S. (2004). Characterization
of anthocyanins and proanthocyanidins in some cultivars of
Ribes, Aronia, and Sambucus and their antioxidant capacity.
Journal of Agricultural and Food Chemistry. 52:7846-7856.

222



