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Antioxidative Activities and Antiaging Effects of Geum aleppicum Jacq. Extracts
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L ok & AFeA e TUF FE2ES kst 4 9 n|9e) FFe $=1E tyroinase, elastase A8l &l ek A
= 381} 559 free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) 2784 (FSCs) < ethyl acetate -3 0])
A 470 pg/mLE Z3 =200k Luminol-21E4 31ehig & 0188 Fe'' -EDTA/H0, AleIA A8€ #idas
(reactive oxygen species, ROS)of] tgt T FEE2] F A3l ethyl acetate +F 0.22 ug/mLE, ethyl ace-
tate FZolA 71 & &3S HeERSITE EWT 25l tlsto] rose-bengal® 57 AF A2 FE-He| dist
A &5 S SVFE FEE FF 1 ~ 25 pg/mLY FEolA FEdE AAEIITE E3] ethyl acetate
82 10 pg/mL ZolA r5°] 41620 minlZ w9 Z NERE a3E YESch v RSO0 2 = ty-
rosinase®] &4 A &EI(ICs)E 793 =1 ethyl acetate oA 9523 ug/mL=Z WEFHE O™ elastased] 24
A AIH(ICs0) & 50 % olehE FZE} ethyl acetate & 0] 242} 627, 4.31 ug/mLE YEFSTE o142 AiE2
SR 2580] '0, B2 U ROSE 23A7IAY A 24, 181 ROSe| thadsto] AlZue naghozH
AAA, 53] B zpel el mEE B FelA A EA 2L+ S T B3 ST 559 ethyl
acetate 8 9| tyrosinase, elastase A3 &/J 02 HE] ksl 9 g} s AAEA S §8 TS Esith

Abstract: In this study, antioxidative effects and inhibitory effects of Geum aleppicum Jacq. extracts on tyrosinase
and elastase were investigated. The ethyl acetate fraction of G. aleppicum Jacq. extract (4.70 ug/mL) showed the
most prominent free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activity (FSCs). Reactive oxygen
species (ROS) scavenging activities (OSCsy) of some G. aleppicum Jacq. extracts on ROS generated in Fe**-EDTA/
H2O, system were investigated using the luminol-dependent chemiluminescence assay. The ethyl acetate fraction
showed the most prominent ROS scavenging activity (0.22 ug/mL). The protective effects of extract/fraction of G.
aleppicum Jacq. against the rose-bengal sensitized photohemolysis of human erythrocytes were investigated. The G.
aleppicum Jacq. extracts suppressed photohemolysis in a concentration dependent manner (1 ~ 25 ug/mL), partic-
ularly the ethyl acetate fraction exhibited the most prominent celluar protective effect ( 50, 416.20 min at 10 ug/mL).
The inhibitory effect of G. aleppicum Jacq. extracts on tyrosinase and elastase were investigated to assess their
whitening and anti-winkle efficacy. The half maximal inhibitory concentration (ICsyo) of the ethyl acetate fraction
on tyrosinase was 95.23 ug/mL. The ICs) of 50 % ethanol extract and the ethyl acetate fraction on elastase were
6.27 ug/mL and 4.31 ug/mL, respectively. These results indicate that extract/fraction of G. aleppicum Jacq. can
function as antioxidants in biological systems, particularly skin exposed to UV radiation by scavenging 'O; and other
ROS, and protect cellular membranes against ROS. Especially the ethyl acetate fraction of G. aleppicum Jacq. ex-
tracts could be applicable to new functional cosmetics for antioxidant, antiaging.
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B 9tH10-12]). O, = super-
oxide dismutase (SOD)ell ¢]all HO,Z gt H.0;,
+ catalaseol] 93] =3} AbAR FaE7 = Shal, FF
Ao xAEA | Fojehs A9E &
ol du AxutES g S3siH,

A7 SRHEREA FQstth S O, & Fe(
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e Ao R AR Q) £E o]#E &

AaFe Aehd AHS HRAA wehd gy

tjetalgeta] =), Al 378 Al 2 &, 2011

oA Al § 49 tyrosinase 52 EAZFEY AEAS}
Hhg- 2e) el oJsliA Zx1E Tk Sl waA s
2 3 tyrosinase A3l ol #AE FR o, FH Lo
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2.1. 7171 A Alek

UV-visible spectrophotometer= Varian (Australia)
9] Cary 50, A8 FgYol| AFE-3t Spectronic 20D=
Milton Roy Co. (USA) A%, s}sh-47]:= Berthold (Ger-
many) 2] 6-channel 1.B9505 LTZE, pH meter: Istek
(Korea) Al AHE-3FATE
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(4+)-a-Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, arbutin, oleanolic acid, EDTA, luminol, hep-
arin, A2 A% rose-bengal, free radical A &4
o] A%t 1,1-diphenyl-2-picrylhydrazyl (DPPH) radi-
cal Sigma Chemical Co. (USA) oA G-¢]3Fe] AF8-3}F
St} 7)€} FeCls - 6H,0+ Junsei Chemical Co. (Japan)
A2, H)O.+= Dae Jung Chemical & Metals (Korea)
AFEE AHEaIlTh -8zl AMEH NapHPO,
12H,0, NaH,POy - 2H,0, NaCl, 18]3l trizma base,
HClL &2 (EtOH), "®-S(MeOH), ethyl acetate
(EtOAc) & 2+ &mll= Al 55 AlokS ARt
7142 AR L-tyrosine, N-succinyl-(Ala)s-p-nitro-
anilide, 42 AFM-¥ tyrosinase (9.3 mg solid, 5,370
units/mg solid), elastase (4.0 mg protein/mL, 6.0 units/
mg protein) = Sigma Chemical Co. (USA) A 3}
of ARgERelh A3 AR FWTE S EFEES
el Al 2002\ 487l AFH st Azt S
AHE-3FA T

FeFo| ZgtH L 0|E 2E FE
Az U 20 g 2A A

o] g3t dFY st FA
o] oj MG 7ot HAxste] I-HE AL ol &
SopQleh =850 % ollehE FEES U v5 F &
7} n-hexanes ©]&-3sto] Hl=
ethyl acetate &3 -& ¢ - 5538k 390
23 THF FE2o| tat 0t £H

2.3.1. DPPHHE O|E¢t Free Radical & &4

Free radical> =3}, 53] ¥ 1=312] <l 4= 1t
FHa vk WS FEEel e free radical 2~71%
A ZA4° DPPHE o] 23ttt A e vero]
£3A1Z1 0.2 mM DPPH &9 1 mLel| o€+ 1 mL&
7}etar o8] $ =2 =5 1 mL& H7kste] 412 ot
Al 2o A 10 min &<+ WX ¥ spectrophotometer =
517 nmellA] S3EE éx sholth 1 Ao A7+ ’\]
25 ¥4 42> 495 T (control) &2 31 A&
9e s AP Xperlment ) o= o] U Ao AOH
DPPH?| &/ A4S vehlisleh 47 €42 DPPH
9 FE7F 50 % FadEed Hed AR FE(free
radical scavenging activity, FSCs, ug/mL) 24 %713}
At

dlo

o] gatst 2

O

2 gl ek A 193

Inhibition (%) = {1 - [ \Axerinent = Apank) 13 149
AControl

2.3.2. Luminol H&i2 0|25 Fe’ -EDTA/H0AI0H %

I'

OIM A4t A7) BA(SEHIELS)

Holup ] e dola4e whgAe) 7 & hy-
droxyl radical ( - OH)& #EAI7I& Fujlz 283t}
2 Ao ARFF Fe' -EDTA/H:0:A1= 26 ROS
(Oz'_, - OH, 18|11 H:00) & A AT whebA o] A
&3b ROSOl tist & PAtstss AT 5 ek
sk ellis BHdakae] S Hobs o
45 ¥dE F g Fe“—EDTA/HzozﬁloﬂH %

ROS2] A&-E luminol¥} ROS Afo] 2] W& =3
sletalg-& SATo =N & 4 Qi)
@rf_—‘}‘%% %@% #ErE"ﬂ 255178 mLE Y1 ek

/JL 2 5 mM FeCly - 6H,0 10 uLE 7]"5]' % 35 mM lu-
minol 80 uLE B EE50] Aof F3tt o]ojA skt
3719] cell holder®ll FEE Yil 5 min 5 2471
< 150 mM H0, 40 uL.5 ¥ 3}hd34-5 25 min 59+
7383l vl (control) & Al 589 tjilel] SH4
£ ¥1, FA¥(blank)S AlETd 7o) Fdsht
H,028} FeCls - 6H0& 7181 & o= 3¢l
3}&Pak337] 6-channel LB9505 LTC] 7+ Ajd2 A3 7
of BAste] AIxte] xpo|7F AL GlEF shitt shst
gow SAst A& ths A2 Zo] YERlaL,
LA AGAG Y A7]= sehdde] Al717F 50 %
sy "o A 59 55X (reactive oxygen species
scavenging activity, OSCsy, ug/mL) =24 X735} th

L (Control®] cpm - Sample?] cpm)
Inhibit; %) = x 100
nhibition (%) (Control®] cpm - Blank®] cpm)

2.4. Photohemolysis#i= O|2¢t MEZES S1 &%
AV AETE g o R AL &=
by A GAgathel st MEEAS B
Ho| W}, o] APHE o] g3l HAES
PN

T

akze] 3t AERS aoE =4

£
heparin®] 7} A|@ o] @2 &,
min &< g8t A el dS Beskal, ¥
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3t AE = 09 % saline phosphate buffer® Al %] 5}o]
sk Mo My 22 A ASISIT 33] HHE
sto] A1, et X’@?&— 4 T YAy Bk
A 2 12 h o]l Wit

L

38 AT e ojul A7 ol wreh A, A
Goll AgH 4G @ekle 700 nmelH 0.7} 06°]

gom olw AP £ 15 x 107 cells/mLol Tk
242 ZUWSE FEEo| ASY AH =1t
g dgl 35 mLE FolPA "] A
of @& % AlEgHs HUtssith
242y 50 LA A7Fsksich ShaellA 30 min &<} pre-in-
cubation/\] 71 % F57HA rose-bengal (12 uM) 0.5 mL
£ 7}slar oS (Whatman laboratory sealing film,
UK) o7 g7F ¥ §F 15 min 8 FARIITH
FEYe B FxAke U5 AA Fsk 50 x 20
x 25 cm 719 AR} gkl 20 W 8435S x|, &
Fe O ERE 5 cm Al AT deo] @1l o
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min&t FEARFIE F2APE 2§ e (post-
incubation) AlZFel W& AEGe] FIFEE 15 min

HA 2 2 700 nmolA F3 % (transmittance, %) Z5-E]
TR o] A 4EF dgde TP Ut
Ao AL 1] Eﬂf‘h:}

oA A ety W 2
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E9] Fgdof mAE=
&3} post-incubation A] 7} %Q@ T2 FAE 19

ZRHE A9 50 %7t FDH = AL rse TSt
o] Blwstgict.

)27 (control) 2 75°] 31 min®Z 2XPHS$] + 1
min | = BE 758 AFelA AdAo] FestA
EFstth Rose-bengals 3 7F8hal F3AME °F & 45
9} rose-bengals 7R il FRANE P& A=
B RS 120 minZHA = &80 A8 dojubA] eksk
ot B A 43] wHEsto] Hatshgivh A AQl #

449 BE aves obgiel o] Yehigith

Sample 75

Relative protective effects =
Control 75

2.5. Tyrosinase XMoH&ENM =&
L-Tyrosine . 255 #zhd A3 o= tyrosinase

7b A FE AR ZE3h wEbA tyrosinase] #3124
< nmEde SAsksd vl Feskth L-Tyrosine

tjetalgeta] =), Al 378 Al 2 &, 2011

(0.3 mg/mL) 1.0 mL, potassium phosphate buffer (0.1
M, pH 6.8) 1.8 mL, A& 01 mLE =33t & 37 Tl
10 min =<k 3+ ujokst r/]_# e
of Wol Rkg-& FTHA7IL, 475 nmelA FEE
sl TyrosinaseE H7FeHA] &8 A& 3418 (blank)
o7 st aadd AME Atsilh 249 A
0.1 mL tyrosinase®] &4 50 % #AA7|=d 2

A 29 5% (ICsx, ug/mL) = %78kt
2.6. Elastase MsH&EN =X
I H-3 B3] 2 YA GAAR] 93 2

7} matrix metalloproteinase (MMPs : collagenase, elas-
tase &)l 2k MES] WEZ XS] 37} FUJO0 R
e ok ek MMPse] A g 542 )%
=3t A Bl tiks] sttt

Tris-Cl (pH 8.0) 0.12 Mel| elastase 7]& <1 N-succin-
yl-(Ala)s-p-nitroanilide 1.0 mM©] €31%¥ buffer 1,300
Lol S7gA 289 75 ul.9} buffer 92.5 uL.5 371k
25 CollA 10 min =<t pre-incubationd+ ¥ ©§7]0] elas-
tase €& 100 uL H7HHAFTEE 0.0025 U/mL) s}k
25 C 22olA4 10 min &9+ 2813t & 410 nmell
A FREE ST 2T AsgA AlE&H0
2 AR 8vlE 100 pL 371sklch Blanki= N-suc-
cinyl-(Ala)s-p-nitroanilide”} €398 58 oAl 0.12
M tris-Cl buffer 1,300 uL& #7133l o, w2 A3
TSI

2.7. EAIXME|
HE A3o 33 ukEslody EARAL 5
Z=o|A] Student’s t-testZ &FSIT
3. 7% o &
B2 (Geum a/epp/cum Jacg.) FE=9| FEE
741 zZHe} 50 % ol %2 400 mL
T A3} - Aetste] dedE
6 %°]20 T} Ethyl acetate ¥
} 718 12} n-hexane©.Z H]
A A3 H ethyl acetate 33 FE35}o]

- 5EAT FEEC] oF 438 %otk

oy J e 2 2,
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Figure 1. Free radical scavenging activity of extract/
fraction of G. aleppicum Jacq. and references.

3.2.1. DPPHHZ 0|28t Free Radical A&
A gt glof %Hd\}i T 24 amﬂoﬂ &l 7N

AE A A IAEe) w82 ApFakel 942 A48k )k
olt}, (+)-a-Tocopherol 52 "5“@}}4] s
]’\1 A A Attt Zol| TR 2gste] At

$% FANUOEN AT B

ST} o] 9t o) A

Ol

Futo A FATFNE AFEohs FAsHA Y] 8 FY
St free radical?l DPPH®}S] WHs-S& E3lo] dolsE 4=
Atk

EWMIL(Geum aleppicum Jacq.) %%, 181 vl
=29l 1 -ascorbic acid (+)- @ -tocopherol®] free radi-
cal 74 %“ (FSCs) 57 A¥= Figure 13} 2 W

FE=2 49 FSCxol 8.00
ug/mL, ethyl acetate &3 4.70 ug/mL<s WERIT
Hlw AR ARESE =829 L-ascorbic acid® free
radical 2AEHL 379 ug/mL, (+)- a-tocopherol>
8.98 ug/mLelATE 50 % olgr& FEE2 free radical
2 ABAL (4)- @ -tocopherol ¥ F-AFSE 1o & e
11, ethyl acetate ¥3 2] free radical 24 L-as-
corbic acid$} FAFSE A o= LFERE

_]
10

HiotH o

3.2.2. Luminol £ZHe 0|28 Fe* -EDTA/H0AHI01 U
OlM EM&A AT B (EELSEHS)
Luminol:=> ROSe®l| 9]3l| AbslE o] S8 e o] ofv|
Zebrto] ¥ 3 dhg (420 ~ 450 nm) & sHE Blow o
214 9lth. Luminol 2343 0] 83 Fe™ -EDTA/H0;
Al BE ROS 27 42 TUF FE5of 94
ﬁ:ﬂE]O] g].ﬁl—tﬂ-ﬂ——o— 7L/\)\] 71_0_ Figure 201]/\1 o} A ol
o) @A A (T3S, 0SCso) & ZWH- 50

195

]

(0SCu pa/mL)

ROS scavenging activity

50 % EtOH extract EtOAc fraction L-Ascorbic acid

Figure 2. Reactive oxygen species scavenging activity of
G. aleppicum Jacq. extracts and L-ascorbic acid in Fe*t-
EDTA/H:O; system by luminol-dependent chemilumi-
nescence assay.
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% o|¥re FZEE°] 0.39 pug/mlL, ethyl acetate H3&o)
022 pg/mLZ e wEbd £34ksle2 ethyl
acetate FEE9] 50 % oet2 FEEHT %}}ﬂ/\}/\ A
Aol F& & F Utk 50 % elehE FEE 7 ethyl
acetate #3% BT vlmEAZ AFE3F L-ascorbic acid
(150 pg/mL) R} & 48 BT

33. '0,22 RZE Azt HEFo| mpujof Chet MEEL
s &1 +
TUF FEEC] BAakiol ot AlEEA ] lofA
B3 3= =43t 237} Figure 3 ¥ Table 191 ‘)rﬂ—
QATE AE T AE7L 50 % wH]EE=d des Al Hz
S HAERFTAYo] F= AA veRdth % l
ethyl acetate &2 5, 10, 25 ug/mL2 F% ‘?.d el A

5 Y& (r50] 42 265.70, 416.20, 517.30 min) &2
ANERS G35 YERTE 50 % olete 252 25
1, 5, 10, 25 pug/mLo] 5% WA 3515, 81.45, 143.20,
412.85 min& ethyl acetate ®& ol vla] W& G745 o}
el et AlERE &3= 10 pg/mLellA 50 %
olekE 55 (148.20 min) < ethyl acetate % (416.20
mm) —f__i WEbEIL, o= A8A dAtkskAlolH vlEL
1 E AdEel (4)- a-tocopherole] Bl w3 & A|¥EH
3 BE RS 7ok ethyl acetate w385 HFE
Soll AFgEld FRAXERS G40 A7) 7o Blog
Azt T}

3.4. Tyrosinase XMaff &t

dabd Ao Qo] ;A F A tyrosinase®] Tt} ©]
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Figure 3. The effect of extract/fraction from G. aleppi-
cum Jacq. extracts and (+)- @ -tocopherol at 10 ug/mL
on the rose-bengal sensitized photohemolysis of human
erythrocytes.

Table 1. Effects of Extracts from G. aleppicum Jacq. and
Reference Compounds on the Rose-Bengal Sensitized
Photohemolysis of Human Erythrocytes

5 (Half time of hemolysis ")

Concentration, ug/mL 1 5 10 25

G. aleppicum Jacq. extract 3515 8145 14820 412.85
(50 % EtOH) £ 195+ 505 +321 + 29

265.70 416.20 517.30
£ 090 + 560 = 14.70

G. aleppicum Jacq. extract
(EtOAc fraction)

38.00
+)- & ~Tocopherol - - ' -
(+)- @ -Tocophero 2 180
1) Control, 75 = 31 £ 1.0 min
AT tyrosine S ZHE A E = dWepd AR 9

=, tyrosine®l4] DOPA, DOPA®I4 DOPAquinone, “1
23l DHIZHE eumelanin © 22| Ag-S FHujjsl=d &
o% —c‘sh:]-

SR 225 F ethyl acetate 2] 7% tyrosinase
Al & (ICs0) ©1 95.23 pg/mL=E vl &4 =2 ARR-E 7]
73 sl vMAR 2 dE X arbutin®] A8 4
226.88 pg/mLell WS T EH = tyrosinase A&
< B3Ik Wl ethyl acetate 82 3gEo 58
AL nW gyt Q1S Ao 7 ArgHHFigure 4).
3.5. Elastase Xoff &

2o 2 EAgAkA Foll gal] frEEe] 1E X19%
of] & 3= matrix-metalloproteinases (MMPs)+ 35
w3}, 58] #5843 WA #A7F 3tk MMPsE ©]

tjetalgeta] =), Al 378 Al 2 &, 2011

Z
L

2

Inhibitory activity (ICy. pa/mL)

50 % EIOH ewract

Arbutin

Et0Ac fraction

Figure 4. The effect of extract/fraction from G. aleppi-
cum Jacq. and reference on tyrosinase.

Table 2. Inhibitory Activity of Extracts from G. aleppi-
cum Jacq. and References Compound on Elastase

Inhibition

Compounds
(ICs0, ug/mL)

G. aleppicum Jacq. extract

6.27 + 0.34
(50 % EtOH)
G. aleppicum Jacq. extract
+
(EtOAc fraction) 431 = 006
Oleanolic acid 159 £ 1.03

FE FRAE O Z = collagenase, gelatinase  elastase
ol lom, IR e¥ztr 9 FEAAA oA
elastase?] &4 Ahe WS Tt

SIWE FEENA 50 % olletE FEFEL 6.27 ug/mlL,
ethyl acetate 8-> 4.31 ug/mLIA elastase A 3&4d

(ICs0)& YFEFH QAT Table 2). ¥ BHZ AME-SE -8
4 €] oleanolic acid?] elastase #3842 15.9 ug/mlLo]
At wEbd Wi FEE

ZWE F2E2 50 % deE FE2EI

ethyl acetate ®29] elastase AN v|wEHZ A}
£-3 oleanolic acid®.tF 2 & 4 Ut}
4. 4 =

1) 95 F2E 589 4950 % eE =
=2 21.56 %, ethyl acetate &2 4.38 %O] =y

2) W FEE9| free radical 2715 (FSCsy) =
50 % olere %= 8.00 ug/mL, ethyl acetate &2
470 pg/mL= “ERSTE

3) FWE FEE0] FAAE 2AE(0SCs) =



=]
S

WEL 50 % oehE =&, 0.39 ug/mL, ethyl acetate &
), 0.22 ug/mL i THIN 25 F ethyl acetate w3
o] 7 & S HERH

4) ‘002 El AT FEE el SlojA, &
W 2252 ug/mLe 55 WA ~ 25 ug/mL)el

1 u

‘0,07 fE¥ 23S IAkdth
B3 10 pug/mL FEANA r50°]

Z AxRs avE vepdgdch
FEE T ethyl acetate #&2 tyrosinase
A 24 (IC5) ©] 95.23 pg/mL 22 -3 Al &d<
e

6) TME FEE9] elastase Ad B2 (I1Cs0)> 50 %
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