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2 ok B Ao o2 ol wig] g 2 o FEE9] ksl B4 vln ATtk okZ2 Yol wig] df
o] oA EolE £3 U oz & 89 free radical &7 84 (FSCs0) 2 24 16.29 pg/mL 2 12.29
ng/mlLolglom, AmjFEEE2] free radical 2L 9 FEE 750 =4 YJeETE Luminol—&| &4
s}shitg S 0] 83 Fe™ —EDTA/H00Alo4 A E &4 44Z (reactive oxygen species, ROS) ol th&
otz Yo} wg] gl FEE9] F d4kels (0SCsp) 2 clEotHHIo|E B8] 749 2.86 pg/mL, olE2E &8
£ 1.80 pg/mLE, o}ZF8E B89 348152 ascorbic acid (1.50 #g/mL) &} ¥l$=3F 48 YRt
Zge sl S Gl FE2E0] 9 FEE B FAo] B Ao Yehgth AL FdTe] 0.8 f59
Mgl Oigk He 3 Aol Eujje] olz8]& £82 5=9EH (5 ~ 50 pg/ml) o2 AXRS a3}
2 Jehynt @ o} 289 1502 10 gg/mLolA 72.3 minl 2 284 A2 A (+)—a
—tocopherol (38.0 min) 2t} 1.9 v ©] & MEZR S 7= JeERATE o] AaE5L ol o} Hjgle &
nj FZE0] 9 FEERT £ F4etsS Uehln, B Ao =2 R By EE 10,5 £33}
£ ROSol| sty AxE B350 2N 7|54 dits JAE LAZA 9 58 7Hs4d0] s AAR.

Abstract: In this study, the antioxidative effects of Aronia melanocarpa fruit and leaf extracts were investigated. The
free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities (FSCsy) of the ethylacetate and aglycone frac-
tions of fruit extracts were 16.29 rg/mlL, and 12.29 1 g/mL, respectively. The free radical scavenging activity of fruit
extract was higher than that of leaf extracts. Reactive oxygen species (ROS) scavenging activities (OSCso) of the ethyl-
acetate and aglycone fractions of fruit extracts on ROS generated in Fe'-EDTA/H,0, system using the luminol-depend-
ent chemiluminescence assay showed 2.86 1g/mL, and 1.80 1 g/mL, respectively. ROS scavenging activity of the agly-
cone fraction of fruit extracts was similar to that of L-ascorbic acid (1.50 xg/mL). The ROS scavenging activity of
fruit extracts was higher than that of leaf extracts. The cellular protective effects of aglycone fraction of fruit extracts
(750 = 72.3 min) on the '0y-induced cellular damage of human erythrocytes especially were increased in a concentration
dependent manner (5 ~ 50 zg/mL). 75 (72.3 min) of the aglycone fraction showed 1.9 times higher than (+)- @
-tocopherol (38 min), known as lipophilic antioxidant at 10 xg/mL. These results incidicate that 4. melanocarpa fruit
extracts have higher antioxidant effects than leaf extracts and could be applicable to functional cosmetics materials for
antioxidants by protecting skin exposed to solar UV radiation against ROS including '0,.
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a7 AR EE A, WA, Edel,
ot Ry Res) T uRe) Fakska &4 e 2
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Y| Foll = ROSE| 4F8t4 =Ed 2o taslr] s
ROSE &£/ 4 Qe 54 L HEaLd usiAE
o] &R}, Superoxide dismutase, catalase, glutathione
peroxidase 58| A2 4ksiAel BIEMY E R C,
HFE, 7tRExo|E, SFEA2H 22 HEAF
AASIA| 5 s Wojks 753t ROSEFE
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7141, o]oj A A4, “/H‘“@ DNA-°Jr 22 Ax 7484
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sk =g '0,9) A - OHE WHSAde] 71 & ROS
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(320 ~ 380 nm) &|&EA AZ Abdo|u}h AL 9B A
O} A| 3£o)| 4] 2] matrix metalloproteinases (MMPs, < col-
lagenase 5)2] W& 9 FAol ‘07 TIEHE Hoz
Huxa ok 22 97 a3 MEg s
ol Aw T 7P B Aol wiel Sl
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o2 Yo} wlEl(4ronia melanocarpa)= Vel
g #AEo =2 Folwg|7loA] A3, black choke-
berry 2= BATh H2oE oA E A=
th. ok2 o} Mgle F2 ShEAohdz} e Eelv
BF, Fohukols % vl 58 Fastu glov,
A sFAglA| dlafo] We y)EA AlE
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9] Cary 50, 3}&37]= Berthold (Germany)A}2]
6-channel LB9505 LTS, A&7 388 AP A3
Spectronic 20D+ Milton Roy Co. (USA) A|EFS A&
33, pH V]El= Hanna (Korea)Al Al &S A3}
t}. EDTA, luminol, heparin, 33572A2 AFEH rose-
bengal, free radical 47 &AJ ol A& 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical> Sigma chemical Co.
(USA)oll A FU3tH . 718l FeCls - 6H,O= Junsei
Chemical Co. (Japan) A%<, H,O, Dae Jung Chemical
& Metals (Korea) A} Al FS AMESIAT. 458 A
Zo| AF8-¥ Na,HPO, - 12H,0, NaH,PO, - 2H,O, NaCl,
H;SO, 18] oleh&(EtOH), "l¥-S(MeOH), olEo}
/H]E—]]O]E(EtOAC) n-AA = 72k Q= A EF
Aoke st HmBEAE ALEE (1) ¢-toco-
pherol (1,000 TU vitamin E/g), L-ascorbic acid Sigma
Chemical Co. (USA)°IlA sttt Aol AR
oo} wg] drjel & 2013\ BEEE AT
Eabg B3 323 Kotz Yo} w3l A Aule A
= @AClAA | ZHE AlFHto} A&

2.2. OLZL|o} t|2| SO, o 28 X F=
AzxH ofzYo} Hlg] Anjet o Z42
50% olEe 1 L 22 LE Y3 24 h 5<% HHAIR
% o435k o] YL evaporatorg © 7)
A2AR §F 39HE 4, o] 9T JozR
50% & FEES F
2 50% NehE FE= ﬁJm"—EﬂBl dHE =7 n-H4t
< Aglste] HFA
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S
S
[0}
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= o A E 7ol HS0s L oFA
E 895 ¥, 4 h 5 T UMEstEA B -9
ZINFATE BF ARl 89S 5% KOH-MeOH 84S
2 F3 AAsta SRR AAst] 4L 97 2 1
5o BT AAT Fol g cddoEclER =
Stal o] & At - FFT F Ao o2 E E¥ =
A

FEE9 Atz B4y 339
2.3. OlZL[o} H2| S0 & A FE=2| eitst g0t &F

2.3.1, DPPHHEZ 0|&¢St Free Radical A7 &4

Free radical-> 2 RHSAS 7 & AAE Ze
Ao 2wl BE<Hgsitt ol SRR Ji
ZA o) &4 45 I7 =3 E /&SN Y. o2
Yol wg] guf & 9 FZ=of i free radical £-A
244 542 DPPHE ol &3ttt A4F WHS wet
&l §31A17) 0.2 mM DPPH €9 1 mLo ollgh& 1

£ F7bslal o8] 59 FEF5 1 mLE AUt
Ao the A2 A 10 min &< WX 3 spectropho-
tometerZ 517 nmo| Al FFE=E A3 1 A4
o] A7 AEE ¥A C\%L% 7495 dlZ7(control).2
2 3t A8E ¥2 A& AT (experiment) & & 3}
of o= 2l 93 DPPHE &4 A3l&S eI
t}. Free radical 47 €42 DPPHO| F%7} 50% %+
AxE 83 AR FE(free radical scavenging
activity, FSCso, ug/mL)Z4] %73} T},

(A eriment A an. )
Inhibition (%) = {1 _ { Experiment Blank

A Control

}>< 100

232, 20|z 2SS 0|23t Fe® —EDTA/H0. 701 U
ML A7 BY )
Fe'-EDTA/H,0,A1 & 2+ ROS (0, 7, - OH, H,0»)
=3 Ag/ﬂ}\]ﬂu:] =] 0]1,} '—TLE] 71% ;(-] o]:'-,/}:_O_ H]—Q./H
o] 7} £ hydroxyl radical ( - OH) Aol oA =
3 92 it} o] AE ©] 83+ luminol® ROS

—8—% s §]‘5]'HL = SAHGo=N TN

o 00

aats
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FEJ

@ e ii@%% =48 FHo| S/ 178
mL% 2 Oefet w59 557 2.5 mM EDTA 40

2 5 mM FeCls - 6H,0 10 LS 7}3F & 35 mM lu-
m1n01 80 uLE B2 the &5 41X i)
9] cell holderol] FEE ¥+=r} 5 min 5937 C &=
AR Z 150 mM Hy0, 40 uLE 93l 3532 25
min 59 AU UlZT(control)S A EE T
Aol S/FFE 9, TAH(blank)> AETFH =7
o] Y3t H0,9 FeCls - 6H,OE A7k 942 A
o7 3tk 88hi37] 6-channel LB9505 LTS 2zt
A2 AF Aol mAste] g 7k zpol7t AL ¢l
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v STk SgoR 4% AHeL oy 4
3} ol VehiRa, B4 27 B F7)E 8
shkge] AI717}F 50% Z4EEE Badt Age F
L (reactive oxygen species scavenging activity, OSCs,

ug/mL)E E713F]Th
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(Control2] cpm — Blank2] cpm)

Ihibition (%) = X 100
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241, M HEH X

A= A4 A P 3Ho2RE Al
ANE FA heparino] H7HE Ald@el €& F, 3,000
rpm o2 5 min $<F A st AT} e
2Estd el 48 F= 0.9% saline phosphate
buffer (pH 7.4, Na,HPO, - 12H,O 9.6 mM, NaH,PO, -
2H0 1.6 mM)E 33] QHE3ste] Al -3t e A3
< A€ % 12 h ololl etk A ALeH A
T FEAL 700 nmol A 0.D.3ke] 0.6°19.2H o]
AYT FE= oF 1.5 x 10 cells/mLo] Tt

242 OfZL|ot H2| HEof, & FES°| Y8 x| =t

1.5 x 10’ cellymL 2@ Aeke 3.5 mLE u}o] )
2= AgFH(No. 9820)°1 ¥ 3, —ir%% |AE =
2 747 50 ulA H7bekth
pre-incubationA| 1 %, 357+ xi]OI rose bengal (12 M)
05 mLE 718l gelgdEcw JIFsE B3 &
min &<+ F2AL ST FEHo] Bt 05\—/‘}7:
WRE A 2350 cm x 20 cm x 25 em =7]9] A
2 Qkel 20 W B35S AR, FFFTOEZHE S
cm Aol AET dgYo] @3l stold X~ Al FHE
3= Ho] HEE w|d3 & 15 min 7+ 3& %
AFetaTh FERAPE Bd & b (post-incubation)
AR e AEY FAHEE 15 min (FHOE
700 nmol| Al 53 S (transmittance, %)ZF-E T3}t
o] Ao AT g FFE SVl AET
o] §8A % vt ZE A2 20 T 249
A &3k

ofZuo} Hjg] duf B 9 FEEo] F&Hol m]A|
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Figure 1. Yields of A. melanocarpa fruit and leaf extract/

fractions.

of Hlwstdeh thET 2 r5°] 31 minS2 2} 49
+ 1 min °JH 2 BE A5-9f AdolA Al 4=
Al UERRTE Rose bengal & H718al F2AME k3l
< 799} rose bengal S H7}8HA] &Il FEAT P&
A5 BF S 120 minZHA = §8o] A2l Yo
WA uth BE A2 33 whEste] sttt

o o , Sample Ty,
t. . = =
elative protective effects Control Ty,

2.5, SAXE|
EE AL 33 WEsaL $AEHL 5% 72

Tl A Student’s r-testE AT

L

Zn 9 3

w

3.1. OfZL|o} HI2| Eol, & FE=2| 2
AzxH olZYo} Bﬂﬂ g 2 AL 50% ol
S5l AZRAD & AR 50% e F2=
&2 Axd ol2 Yol wig] gl H o] Ax FF
ZY7; 29.46% F 12.26% AT 50% &S F=E
FE Aozl ddolAEo|E £89] 4 =
ofZ Yo} wlg] Grf ¥ o] Ax FF T 47 2.67%
2 6.71%Ath of2Y o} Hlg] du] & 9] FZ2E9 o
dolAE|o]E FYEZRE AlrEaiteS &
dojzl ofzE|E Y E 782 UxH ol2Y
g gu] o] Ax FEF T Fulrt 1.33%, Aol
2.42%% Ao X Th(Figure 1).
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Figure 2. Free radical scavenging activities of A. melanocarpa
fruit and leaf extract/fractions and (+)- @ -tocopherol.

3.2. OfZL|ot H[2| Hof, & FE=2| Sitst &y

3.2.1, DPPHE#Z 0|&¢t Free Radical &7 &M

k) ol o)l A H = ROSOl= - OHeF &
< & AAE Z= gy Fol x3E| Ak ol
g Aoz T2 3ol vl Eo} ¥ Re| o] 714
4L A7 FAAA 97 w35 of7|3it
5 g 248t vEwl E 59 348kAE ROSE
FrEs s Alxue] A @3l A w-g-ol A A
= A gl AAE AFTo=zHA Hod A
W8-S ZANZITH gatA B A= v|nd ¢k
A3 2 EA8l= DPPHE o] &3t ofzYo}
Hlg] &9 oz 27 248 SHEA o2
Yol wlg] duff 2 Qo gRE dolxl FE2E3 9
of tislted X84 4FSEAIQ] (+)- @ -tocopherol 2] free
radical 2~ 433} V] 3} ChFigure 2). oFZ 4o} ]|
g dujo} §19] 50% olehe FEEO] i 2 &
A(FSCs0) 242} 103.95 ug/mL L 300.96 ug/mL, o1&
OlAHIO|E BEES 77 1629 pg/mL ZL 159.12
pg/mL, oF2ElF 89 Agole= 22 1229 ug/mL
2 40.12 pgmLE HERHUH

g FE2E2 Y FEFEFEY 50% oAEE FEF
o A= <F 2 Hll, o dolAlEIO|E EE oA 9.8 Hl, o}
S E8A 33 v]e] ] Z free radical 227 &4
< YRS HluEdE AREE (+)- @ -tocopherol
(FSCsp = 9.00 + 2.90 ug/mL)¥} ¥} S w o2y
o} gl drjje] oHolAE|o|E B} ofZE|E &
¥& (+)- a-tocopherol} FAFSH Stz &AA A4S
YeER AT

FEEY A3 84 341
40
35
oy i i I
£ 20 4 mFruit  mleal % |-Ascorbic acid
0 -
:E
23 A
2%
SR
g =
Z B 15
g e
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g -
=
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o || [ | o
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Figure 3. Reactive oxygen species scavenging activities of A.
melanocarpa fruit and leaf extract/fractions and L-ascorbic
acid in Fe''-EDTA/H,0, system by luminol-dependent chemi-
luminescene assay.

3.2.2, Luminol H&HE 0|28t Fe® ~EDTA/H0. A0l U
SHMA AT BY(E SAELS)

B Ao A}L3 Fe' -EDTA/H,O. Ao A1 = Fe'* &
H,0,Z%-E] Fenton ¥H3-& 73t thefst T/
ROS7} A Th ROSE WHE- F2] luminold} W+
sto] B AJEY ofuim bl E Al o]ojA] W&
W slehdsgo] yepdtt. o] Al g4ksiA7E A7t
= ROSE &A8kaL 3FhEg2 743t} Figure 3
= ol2Yo}l g & Qo F %] o] ROS
A7 %“é(ﬁ"‘*—?‘fwi‘rh)—% B3 Qi) ofZ Yo} H|
g v} o FE2E AT, 50% oeHE FEE &
Aakas A AL 242 25.00 ug/mL H 37.27 pg/mlL,
o[ dotAEo| E 92 717} 2.86 ug/mL % 8.38 ug/mL,
olFE & B3e 747 1.80 ug/mL L 338 ug/mLE Y
327 4=

otz Yo} Hlg] dujel Ao oHotAHOlE £
g olZ | £ -3 Sk AA S Y
ERfIct o]#3 A= DPPHREOE =43 free
radical &7 At Ze AARE BHAFUT) o}
2Yo} vjg] guj7} AR dEolMH 0| E A
4.5 ¥, o= e A= 1.8 Hl, 50% &S F=
EdAE 1.4 8] B & F ISk YERTh =5
dufje] oz I HuEHAZE AFEH L-ascor-
bic acid (OSCsp = 1.50 ug/mL)2} FrARSE SAJARA A
7 45 Yepith

N
J i
S o
rlr
r-h:

33. '0,2 QEE AR M ofujof het MEES S0t
Al HAYETE T o2 A4kae oSk Ay
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Table 1. Cellular Protective Effects of 4. melanocarpa Fruit Extract/Fractions and (+)- @ -Tocopherol on the Rose-bengal
Sensitized Photohemolysis of Human Erythrocytes

T 50 (Half time of hemolysis'))

Concentration (ug/mL) 5 10 25 50

50% EtOH 43.9 33.9 58.2 93.3
extract * 4.9) * 04 *12) * 5.1)

EtOAc 47.9 41.5 87.9 137.0
fraction 34 (* 0.3) *22) (= 12.0)
Aglycone 50.9 72.3 125.7 150.9
fraction * 0.9) * 54) (= 0.1) (* 6.1)

38.0 74.3

(+)- @ -Tocopherol - & 1.8) i (* 6.4)

Y Control, s = 29.0 £ 1.1 min

Table 2. Cellular Protective Effects of A melanocarpa Leaf Extract/Fractions and (+)- @ -Tocopherol on the Rose-bengal
Sensitized Photohemolysis of Human Erythrocytes

T 50 (Half time of hemolysis]))

Concentration (ug/mL) 5 10 25 50
50% EtOH 25.7 28.2 33.5 50.8
extract * 0.2) * 74) * 4.5) * 2.7
EtOAc 26.6 31.7 323 37.6
fraction = 3.0 * 3.4) * 4.3) (= 4.7
Aglycone 43.7 589 99.4 113.7
fraction * 42) (= 0.8) * 3.3) (= 1.5)
(+)- @ -Tocopherol ) 38.00 ) 74.33
( 1.80) (* 635)
b Control, 750 = 33 £ 1.1 min
2 9] AP Bkl o xSy RdE A Hgsh= A E44e oIAXIn mepA HE 9
B ol ek o] AUYE 18300 WAL £E  FEW VUYL AP Fud} mA2N G2y
& oz YLl et AZRE TS 34 B AZRE 38 ZHshed 0 Dvbgold B
Q UTE AHE AE T A EZE o] 8ot FSA = AEL Tl FSUAZ AHEH = rose-bengal = 5=
F=8 B AT AZE QoA okzujel  ® 0yl oA A ol ol ool W
We FE2EY NERS G35 A5k 17 Ao} o) FZE/E3o) NERT FANE ZH 5
+ porphyrin®| 4} riboflavin¥} 22 thkgt FSHAE ofZ Yo} Hlg] FEE9 AISIA| A9 o] & 7He A
o] A o] EL A wEE 0 FFH WS & AAskwA Ak
2 &3 10,2 023 gofat BANLZL P ofz Yo} ulg] &r 5l 9o 50% oEE FEE,
ok 53] FEuree F AAE 0 WA of[otAlHo|E B ol=g]E &8 & ko 5, 10,
-3 & ROSE J5 i8iA| S nZAZ 02N 3} 25 2 50 ug/mLe] F=oll A AHEF AL} 50% 23
s oS S A7, Al A BuZd gk Her dele AN ro)e SATFOEA AlZHE
= MANACERN A ¥vHgS OoAA AxE B3E BRI THTable 1, 2). ©] F(7s50)S AF2)
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Relative protective effect for erythrocytes
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o
i=1

(+)-o-Tecopherol
Figure 4. The cellular protective effects of 4. melanocarpa

fruit and leaf extract/fractions and (+)- @-tocopherol at 10

pg/mL on the rose-bengal sensitized photohemolysis of
human erythrocyes. (Control = 31 + 1 min)

= = Jehdth AlEE 94
4@? A Z7} 50% 3431 ==t
Agls A 31 1 min®. 2 Q@A o] F3aA Y
Efgtth of2Uo} vy dufje] BE £ R ¢
T AEZRS G35 YERAT o240} g Iduf
2] 50% ollgre FEEL 5, 10, 25 Z 50 ug/mL2] &
oA 75°] 439, 339, 582 X 93.3 minO. &, ogo}
A HO|E B3 479, 41.5, 87.9 2 137.0 minS.E 10
pgmLE A g oA T& oA AXRS &
45 Ueiilth olZglE 89 Aes, 5 ~ 50

ug/mLe] EE o)A rSOOI 50.9, 72.3, 1257 &
150.9 minC. & A|ZH T Alo] oL o "ol o]
E BIET 24 Jehgon, 2843 FAsARL (-
a@-tocopherol H.0} $-73F RE A4S H Y THTable
1). 9o A, BE B89 5 ~ 50 yg/mL F=A F
E o&AQ RE aHAE BIPY. AT 50% o

FZ2EY dHotAElolE £ vlu £ (H)-a
-tocopherol®l] H|3] & &= HolX] gUTHTable 2).
ol FE8uo o 7+ £ JE Aol = 3| Al
Zuto Ao BE F3e] xfol7t UEhd ZoE AR
Hrt

ol o} wlg]e] guje}l o] of=EE #8210
ug/mLA A (+)- @ -tocopherol 2.0} 242} 1.9 v, 1.5 w2
T MERS 95 Uellon, dvje SR
1.2 ¥l &3 B THFigure 4). oF2 U0} H|g] dnj
o ¢l FEFE/EY F oY £90] &4k o
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1) ot2Yo} wigle] Full, & FEE] free radical
27 A4 (FSCs)< Vgt Ay gujje] A9 ob=
21 8 (12.29 ugmL) > Lol HH ol E #8(16.29
ug/mL) > 50% oleh-& FF5(103.95 pug/mL) A=,
QL olZFEE E8(40.12 ug/mL) > o|HolAH O E
B3 (159.12 ug/mL) > 50% oIEHE FEE(300.96
pg/ml) A E UERSTE kA o] Al £8 =
vln £ (+) a@ -tocopherol .0} S+ free radical 2~

7 %W = U% %UH«I 0}:?/1” ol (+) a-

2) ofZE o} HﬂEH %UH = %%%94 A4k
7 BA(FFAIERS, 0SCso)s ER1gH A7), dll=
22 £8(1.80 ug/mL) > S HolAH | E
ug/mL) > 50% O&H-E FFE(25.00 ug/mL) A=
Ebtom, 9le] A9+ ol2ElE #2(3.38 ug/mL) >
o oA o] E %ﬂ@l(s 38 ug/mL) > 50% Ol&re =
E(37.27 pg/mlL) A olth wEba duje] of=E|E
8ol 7+ 3k 4kakA| ] L-ascorbic acid®F frAFH
A A Aol S-S IRl

3) ok= Yo} gl du, I FE2E] '0,E A=
H AET gol thgk xRS FIHHET AE7}
50% A =H=H Aes AR rs)E I A d
= ol £ A9olnk, dE BE EollA
5~ 50 ugml7kA] FEEHOE NERS GHE
YERNITE 10 ugmlES 7|F02 A|ZRF G
Auje] o}ZFEE EF(72.3 min) > Y| o}ZFE =
%)(58.9 min) > (+)- @ -tocopherol (38.0 min) =AZ L}
Ebton, vl EHE AHEE A8 FASIAIRL (+)-
@ -tocopherol 20} Al e] o}Z2]Z2 1.9 Hl, 4 1.5
Hj o] 3 AEZRS 35 BHth

B2 AFollA= ofZ Yol wig] e g, o FEFEY
Fikst aaE &9l vla Brlstath Wﬂ% RE

AYoA g FEEo] dET He i3t & —%
ngom, E3| ofzelE B0l '0,00 23 A=
ol gz ¢-3 Bs 37 eS VeI °l
dol AxE B3l okZYol wige] dujet Qe of=
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