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Free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) AAZ/3(FSCs)-< 50 % N&t& FZE(15.0 ug/mL) < ethyl-
acetate #2(45 ug/mL) < B AAAZ FE 0] aglycone #2(0.9 ug/mL) 22 5718H3 . Luminol-2]&
A 3 o]-83to] Fe' -EDTA/HO: A1 A ® 844k4%F (reactive oxygen species, ROS) ol th3h A%
FEE T2 50 % o'k FE5E(0SCs, 0.23 ug/mL) ( ethylacetate #2(0.16 ug/mL) < aglycone
(0.04 pug/mL)F=2 2, aglycone FEEolA 714 2 4& Yelth dx FEEol W5+ rose-bengalE &
At AP0 Fede) Oist JA avtE SR dx FEEY AF 5 S8 (1 ~ 50 ug/mL) &2 FE3
At 53] G2 AAAR ETE 0T aglycone & oA 50 pg/mL XA 75°] 6767 minCE wi-¢- 2
AEZRT ga3E JeEPATE Aglycone 32 tyrosinase?l elastase A& (1Cs) ©] 2+2t 70.0, 199 pg/mL=E v
& S UehSlth dx 525 5 ethylacetate +89] & #1A W& 5 GoJX aglycone #3-> TLCelA 2712
uZ 5o HPLC A8 (370 nm) A= 2719 Flo|a2 B w e} Eal% 2714 A2 quercetin, kaempfer-
olelglor, 158 Al 247 153 %, 82.8 %= kaempferol®] &go] 7Hg & A0 R UEhth o]k dis2
dx FFE) 10, & U8 ROSE 2FA7IAY AT EA 123 ROSe] tl@ste] Alzuhs nagozn A
A, 53] eieF Ae] el wEFH I FoA FAsAIRA 24T ¢ oS 7M. dx Al dist 243 ethyl-
actated 3 o] I A|A 28 F A= aglycone w3 2]  elastase AT o2 HE FEMNA 71549 FFELEEA
E 38 7FeAel des AlAKsITh
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Abstract: In this study, the antioxidative effects and inhibitory effects on elastase and tyrosinase of Geranium nep-
alense extracts were investigated. The free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities
(FSCso) of extract/fractions of Geranium nepalense were in the order: 50 % ethanol extract (15.0 ug/mL) < ethyl-
acetate fraction (4.5 pg/mL). < deglycosylated flavonoid aglycone fraction (0.9 ug/mL). Reactive oxygen species
(ROS) scavenging activities (OSCsy) of some Geranium nepalense extracts on ROS generated in Fe*" - EDTA/H,0,
system were investigated using the luminol-dependent chemiluminescense assay. The order of ROS scavenging activ-
ities were 50 % ethanol extract (OSCso, 0.23 ug/mL) < ethylacetate fraction (0.16 ug/mL) < deglycosylated flavonoid
fraction (0.04 ug/mL). Deglycosylated flavonoid fraction showed the most prominent scavenging activity. The pro-
tective effects of extract/fractions of Geranium nepalense on the rose-bengal sensitized photohemolysis of human er-
ythrocytes were investigated. The Geranium nepalense extracts suppressed photohemolysis in a concentration de-
pendent manner, particularly deglycosylated flavonoid fraction exhibited the most prominent celluar protective effect
( 750, 676.7 min at 50 yg/mL). The inhibitory effect of aglycone fraction on tyrosinase (ICs, 70.0 ug/mL) and elas-
tase (ICsp, 19.9 ug/mL) was very high. Aglycone fractions obtained from the deglycosylation reaction of ethyl-
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acetate fraction among the Geranium nepalense extracts, showed 2 bands in TLC and 2 peaks in HPLC experiments
(370 nm). Two components were identified as quercetin (composition ratio, 15.3 %), kaempferol (82.8 %). These
results indicate that extract/fractions of Geranium nepalense can function as antioxidants in biological systems, par-
ticularly skin exposed to UV radiation by scavenging 10, and other ROS, and protect cellular membranes against
ROS. And component analysis of Geranium nepalense extract and inhibitory activity on elastase of the aglycone
fraction could be applicable to new functional cosmetics for smoothing wrinkles.

Keywords: Geranium nepalense, flavonoid, antioxidative, elastase, cosmetics
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Blekg el wEH FReA s 2] g0 &
XAk 2% (reactive oxygen species, ROS) o] A€o} up
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23 0,7, - OHSF #2 AaF4 9] euZds gl
A 24wk ROSFe] HEg-olA felE ROO -, RO -,
ROOH % ROCI o] X3t} o]52 oy x] HA}L
A, TS 9 E 7R GRS gk thekst
HHE A AE W 24 Fof %]
Al Wellx] 72l Eatart A3
A ZAR, By IR s} Fol

Fieshs 53] "Rl wEgEe
Qle] oal of71= 4= Qlvh e Fe] zhelk
o= =2 F52 ROS7F AT v
GAaksl wrogo] by o] 9lojx] ROSe
B8-S YERATE SEARE AlgE Ak
5o 47 HlEAaZ ikt oA =
Ao iz A, DNAS 22 Al
ROS®f| &]3F 2+g-©
ROS®] 7]ql% %15

|

>
ox Mo
et
i
— ¥
o
0%

)
o
o2 -
ofN

ra

n9

. i
re

¢
r,
i—arﬁ
£
d0
o
2
)

o

2
=2
i)

rir i

ol iz

rlo

=S
—u
2

[
oo
2

2 ol oot

T
o

Hf'l O‘lﬂ:
Ju 9 rfr rlo

oz H
[woH AL

4t

b
>
2

o
T
z

)

)
m

ol

ool

v, Type [ §E38-9] Ak 2he]Z &2 gtz o] 0]
1, wbde] TypelHhe-& 0,7, - OH, 12l '0& X
&3hi= ROSE A7t o] sk ROSE A dlellA
superoxide dismutase (SOD), catalase == Fe(Il) 52
o] 2807 AJE H3gho] 7hEsiri8].

08 o) Fe 53] sz BAjoln, F7 F57
o7 oA AAE L, Fwdte] QoA AF
& Bk 'O - OH 374 ROS FolA Whe-
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Lol Ao BuE 1 gtk kS 9o 10, A
AL At wE el 558k AR E gl E T
Ak 9 Al gl A A Atz o] A, dald

Akl 2l DNA &2k ofygk UVA (320 ~ 380 nm)
&N A Abdoly Ak FA 3ol '0,0] 3
= AoE 7]EHa o9l

E3] At 95 AgobA| o)A 10,0] matrix metal-
loproteinases (MMPs) 2] WS- FEA7|H, UVAZ &
=¥ MMP-1 (collagenase) 9] S '0.0] wi7fe 5=
ATk B3 QItH8-12]. ©li= FxstE Wolsta
Aol o2 RE BEAE s QlolA 0,9 T2
3t 8-S AJAkek= Zloltt 10,2 B3 ROS7}F F-3}
of 23tE]7] wlitel[13-16] FAatstAle] o)k 2F)A =
E3 ROSY| #Aat FF FwslsE oAwsta H43HA7]
7] 9%k e = kgl st 16-201].

& % (Geranium nepalense) = FE0|EHE 33| ol
of A, HMx7) kg o7 o] Ry AEoltH[2]1].
Az e A AEEA B2 A7t o]FoA lon
[22-24], o}4 95 =3} #pAgol] Zlo] st E/daka
Q1002 FEH AEEA ] gt Faretd BE
Folub AAeA g} 2ol ZF BT (HO2 O,
- OH %5)°] A4 =& ZAl(Fe’ -EDTA/H0A) oA 2+
% ROS®| th3t F3Akslsoll B3 At ofd Hof Q)

A ot} Tl dx FEES o] 83 sl Ao A
3} 7154 AAEA 7FsA el B3k AT 9A] Hof glA|
ot} weh B A= e AREA AR 7S
3t dx FEE(E2 23) & Axsty ol FEE(E
o B3 0,07 §rE AXE &4 et BT
F S, o8 FER(FS )9 4E BA, 7
w9 Ay FE AN FoE A8 ot ty-

= WAlshe 23t Sle 71 R Al EA
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2.1. 7171 & Al<k

UV -visible spectrophotometer= Varian (Australia)
A Cary 50, A& F83el| A3 Spectronic 20D
+ Milton Roy Co. (USA) A%, $}81%337]+= Berthold
(Germany)AF] 6-channel LB9505 LTE, HPLC+
Dionex (Germany)Al, pH meters= Istek (Korea)A} A
F& gtk

(4+)-a-Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, luminol, heparin, =7AZ AFE-%
8ol ARESE 11-di-
phenyl-2-picrylhydrazyl (DPPH) radicale Sigma
Chemical Co. (USA)°lIA +9lste] Abg-akqlet. 71et
FeClz * 6H,O+= Junsei Chemical Co. (Japan) Al&<,
H,Oo= Dae Jung Chemical & Metals (Korea) A} A3
< AHgshsith

g NA ol AHEE NagHPO;, - 12H0, NaH,PO,
- 2H,0, NaCl, K:HPO,, KHyPO,, Trizma base, HCl L
23 ogkZ(EtOH), le-a(MeOH). cl€obAlgo]E
(EtOAc) & ZH& &vll= Al 55 Aleks AHE-Sk3iTh

7142 AFE¥ L-tyrosine, N-succinyl-(Ala)s-p-ni-
troanilide, 4% AF-¥ tyrosinase (from Mushroom,
Sigma, 50,000 units, 12.7 mg solid, 3,960 units/mg sol-
id), elastase (0.35 mg protein/mL, 7.8 units/mg pro-
tein) = Sigma Chemical Co. (USA) el F+¢J5te] AM&
it Flavonoid o] w49l AR
tography (TLC)+ aluminum sheet silica gel 60 Fosy
(0.2 mm)®E Merck (USA)AFlA -qi3kolch A3l
z:sjz A 8= 20061 9¥ of Aol A A

EREPE

rose-bengal, free radical

3} thin layer chroma-

v‘

detE 5 LE
3 o33t o] of o
of| AH&-3131
%3 & hexane
 ethylacetate

Ethylacetate
3] oj| A

. ethyla-

9] A= AF 7 ]’TT’:OH Ll

cetate &
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AAAZ T AL aglycone ¥$UHE T

o] 8 =
E1 o]E A7 /\]'&3]'03 o}, A3 9P ethylacetate
7}%——3 g 2kol] HSOs % acetone M Y11, 4 h &
g 7rgetHA g5 - YA I FRAIZ] f9S
% KOH-MeOH &Ho= F3} A3t} F3} 4%
& t}A] ethylacetate & #33sla o] I - 553}
o] A3ol ALg-3FATt
2.3. 8x FEZo| itst 2t =4
2.3.1. DPPH&# 2 0|Z¢t Free Radical A&
Free radicals x=3}, 53] ¥5F =319 € E4= 7t

Z FEE 3t free radical 2AHEAS
=72 1,1-diphenyl-2-picrylhydrazyl (DPPH)E o]&
sk AW e vl 4812171 0.2 mM DPPH

N 1 mLef o&e 1 mLE H7lska ol Fxe]
=5 1 mL& 37lste] 42 v 224 10 min 5<¢
"X & spectrophotometer @ 517 nmolA SHEE =
Aslalth, 1 e A7l ARE 94 &2 AE
ZF(contro) 2.2 3l AREE YE ZS AT
(experiment) &2 3} Tha 219 ] 93] DPPHO &4

Al &S Wepdsdth 27844 DPPHY| s%
% au=d Q3 A89 FE(free radical scav-
enging activity, FSCs, ug/mL)ZA E7]83i )

Inhibition (%) {1 [ ( AExpenment B ABlank) ] 1>< 100

A(,ontrol
2.3.2. Luminol &2 0|23 Fe’*-EDTA/H0AI0H 2
oA EAAL A7 2
Aol ] 12 HolF4e wheAo] 71 & hy-
droxyl radical ( -+ OH)& AAAFAI71& Sull= 2F8-shr)

B AGo|M A3 Fe''-EDTA/HO0.A1E 2FE ROS
(reactive oxygen species, O, «OH 1381 H.,0,) &
A7tk weba] o] AlE o]g-skd ROSel thgt & 3

/\}g:g 243 2= 9t} o] = ap\@}b = FAA A

1o ¢
oX o
i
O
1:1
=)
(o3
)
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r
E
g
Tn
o
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[
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% ok
e 278
3 FEl FEES
uL 2 5 mM FeCls
minol 80 uL& Yil

FHO FFHF 178 mLE Yl vk

23ict 99719 25 mM EDTA 40
- 6H,0 10 puLE 7+t - 35 mM lu-
o] Ft. o]ojA] skt

s =
=
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34719] cell holderell F-EE €il 5 min ¢+ &2 A71
% 150 mM H0, 40 uL S 23 3P 3-8 95 min £
Z4sk3it) U&7 (control) & A58 dlalel] S/
£ 931, FAE(blank) & A&7 1o Fdsht
H:0:9} FeCls - 6H:05 H7FakA] @ Z1o= &F}lth
3}ePaks37] 6-channel LBY505 LT 7+ g Ad
of BAste] AIxte] xpo|7F Ao GlEE shitt 318t
g S AsES o A3 2ol Yehla, 44T
A A A7) shehdgel A7) 50 % Fagat
1 FQo 3 A F 2 X (reactive oxygen species scav-
enging activity, OSCso, ug/mL)Z2A %78} t}.

(Control®] cpm - Sample®] cpm)

oy
Inhibition (%) (Control®] cpm - Blank?] cpm)

x 100

2.4. PhotohemolysistiS O|=25t MEZESSI =X
].al— Zqﬁ“_rL" EH/\LOE %M)\]_/\ 1 —(:s_}

9] Qe YL o7 MEEY B

Aol Wt} o] AFUE o] g3t HAES o= &

aked] od NERS B3E 59 5

2.4.1, H&T SHEH XM=
A= A% Al YYERE Ik A SA
heparin®] 718 Al&@Fe] ¥ & 3,000 rpmolA 5

=

min &<+ st Aol S st e
3 A8+ 0.9 % saline phosphate buffer® A2 3}
Argletar o] Mg 2 A AT 33] vk
stod AlA, F2lst A= 4 T Yate] RaAstHA
ARESFAAL, e A Y $ 12 h ool skt
F8d A% olv g5E W wet Fakqith A
ol AHg-E A5 A2 700 nmellA O.D.7} 0.6°]
G 15 x 107 cells/mLo] 9t

242 3._2'.5 —’?‘—%%9 2428 AMEnt
mLE o] Al ¥H(No. 9820)

Oﬂ 9 5 ’\]E%ﬂ% Akl FEES sEEE
Z}z} 50 ,uL”‘] A7Vt kAol A 30 min E<F pre-in-
cubation A1Z1 ¥, FF7A| rose-bengal (12 uM) 0.5
mLE 7}slx 92} S (Whatman laboratory sealing
film) 22 J+E 22 F 15 min 59 F2AF ok
FE&de) Fast FrAb= U5 A Zgk 50 cm x
20 cm x 25 cm 2719] ARk 20 W 35S 4A|s
3, FFTOEZHE 5 cm Aol A dErdo] &
gl AHTAE FFsH FPo| HEF ujddl

=2 T

—|—‘

o X ok

=

kel dEete] =), Al 347 Al 1 &, 2008

15 min &<t FZ2AF ST FERAPE B F kS
(post- incubation) Al7tel] W& AP F-9o] H Y& 15
min 7422 700 nmolA F34 = (transmittance, %)=
SFH itk o] 3ol AE A e FHE
7 AETe &A%l vlEsth BE AEE 20
T Fg2AoA geeltt. dx FF252 F8dol vlA]
+ &9+ post-incubation A7 FEAERE A 1
A2 HE AT 50 %7t §Z= = AR rs0e T
stof Bl skt

2= (control) 2= 75°] 32 minS®E A +
min | & BE 7528 Al AdA o] et
E}stt} Rose-bengals 3718t F2AME QF S
¢} rose-bengale H7}eHA 1l FFAME P&
B RS 120 min 7HA= 830l AL Ao ¢k

oh RE A3e 48 sl Paseic

2.5. Tyrosinase Mofletd &3
L-Tyrosin®. 258 dabd A 74 o= tyrosinase”}
AN g7 2Tt webA tyrosinased A& &S
nWGA-s Sk w9 T3tk L-Tyrosin (0.3
mg/mL) 1.0 mL, potassium phosphate buffer (0.1 M,
pH 6.8) 1.8 mL, A& 0.1 mLE &8 F 37 T4 10
min &< -2 w3l
0.1 mL tyrosinase &9 (1,250 units/mlL)S ¥H-2-& 3t
Eof 7}slar 37 C°ﬂ/‘1 10 min &<k "ﬂiﬂﬁo St oh3, Wb
& FxollA o] W& FAA7| L, 475
AstA Tt TyrosinaseE #7181
%%% & ¥ (blank) 07 &) 5484 A A
J2] F7]+ 0.1 mL tyrosinase?] &42 50
% Z}d\_/\] 719 Bk A 59 % (ICs, ug/mL) = 3%

7133,
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2.6. Elastase X3l =&

53}, 53] A= @4 e ot 28
matrix metalloproteinases (MMPs : collagenase, elas-
tase &)l 2t AlxLe] MEZ A9 sy} FHQlew
DFE I Qe mEbA MMPse] As g 578 3]
w3} oJAlo] tjwks] Z 23ttt Tris-Cl (pH 8.0) 012 M
ol elastase 7]2 ¢l N-succinyl-(Ala)s-p-nitroanilide 1.0

mMo] §81% buffer 1,300 uLoll ZGA| 28N 75 ul9}
buffer 92.5 uL& 7}t 25 CTollA 10 min &<t pre-
incubationdt ¥ ¢17]° elastase £ 45 100 uL H7HF
F&% 00025 Units/mL) 3k 25 T 734 10 min
Bt g2uekst 3 410 nmollA FFEE SAISITH



4

% (control) & Al B THAl Alg8-H 0 2 AL SujE
100 uL. 718k} Blank: N-succinyl-(Ala)s-p-nitro-
anilide”} £38€ 458 oial 012 M tris-Cl buffer

1300 uL& F7Fetglon, se AT FAssith
2.1. TLC % HPLCE o|2¢t 8ix FE=2| EctEL0|E
=4
H%x %5 = ethylacetate E3 0 2ZRE aglycone
IS Ao 100 % olgh2e] =9 ¥, syringe filter
(Millopore 0.45 um)& ©]&3sto] oJ¥sta o] ojds

TLC @ HPLCRAS 98 Algz o] gatalr)
TLC &4 ellA 2714 vll= benzene : pyridine : for-
mic acid = 72 : 18 : 10 (v/v) =S A3t} A&

el
& oln] Ry BPstA 27, Zelhwolt BFEEA
9] RA| 9} WAg o] &3k HelH wo] M Fow g}l
SFAT.

HPLC #2422 % acetic acid &% 0.5 % acetic
acidE 3t 50 % acetonitrile &M 7]&7] £2H

o7 FEa3lal, olwf HPLC #2371 Table 1 1
BRI Sl
2.8. SHIAz2]

BE A 38 WEAAD FARHE 5 % oI5

ZFof| A Student’s t-testZ st}

2
re
X
-
U
Mo
10
)
Ho

{

w
e N
offl ret

Geranium nepalense) F&&

500 g& ZA 22 50 % olekE 5 Lo
A7 3 o]} - ZRekste] TR E °é21
2 1250 %24t} Ethylacetate #&-&
FE% 25 14 hexane o 2 H|FA4 &
ethylacetate #8& F&3}] Y - &
So] 2k 1.60 %°1$.2 ™, ethylacetate &
AAM & AAZ aglycone] 5%
16 %9%Ith. Ethylactate +8& Eetio]EE B
B3t Q0 H, aglycone F3 o= ethylacetate ¥
St ol oA @& AAG ZefE o] T A4
tf E AFoM= 50 % ATE FE &, ethylacetate
3 aglycone #3885 Ao AFESFSITH

o
B

[J_oLill
B

AN
4 2
A e
nﬁo N

= g

mlo S .0
p
ffo
a0
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X

> 38
=
4 et
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S N
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)
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0
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Table 1. HPLC Conditions for Separation of Deglycosylated
Fraction from Geranium nepalense (GN) Extract

Column Luna 5 ¢ C18 (L: 250 nm, LD : 4.6 mm)

Detector UVD 170s DIONEX

Flow rate 1.0 mL/min

0.5 % acetic acid

. i B0 in 50 % acetonitrile
Mobile : solution

2 % acetic acid

phase (70 : 30 ~ 10 : 90, Gradient) for
deglycosylated fraction
32. six FEE9| ets &

3.2.1. DPPHE S OI%&F free radical 27{&HM

AlEl A A itk “J—o‘t X]“E’\}-@r 7Vé < 3t AnE
o]t} (+)- @ -Tocopherol =2 dA3IA1= A
]/‘1 A4 spaksletr) el 4 FNR ZHEste] At
ZANZIT} o|u] 2 AT 2 X]—.Q_o]." 3]—}\]-:@;]_}1]31
”E’% & QM@ A 2l <) DPPHEL Whe-& 5t
ool B 4 qlr}

=== 11

# %2 (Geranium nepalense) %% 181 v|w &2l
L-ascorbic acid, (+)- & -tocopherol, quercetin %! rutin
9] free radical 24 &/ (FSCsp) 578 A3+ Table 2 ¥
Flgure 13 Zoh dx FE2E2 50 % A2 FE2EQU

73%- FSCs07} 15.0 ug/mL, ethylacetate %2 4.5 ug/
mL, aglycone %2 09 pyg/mL<S YEICH

Aglycone F89] free radical 22 Bl EARE
ARESE X84 @AbstAIQl (4)- @ -tocopherol (FSCs,
9.0 ug/mL) KB & HojFa Q) 2 A ellA 3}
AE A8 2 A28} A} 8F= ethylacetate £3 oA &
2 (FSCso, 4.5 ug/mL)= YERN AL itk 71 £]o vl
EAZ A3 =849 L-ascorbic acid+ free radical
2AZAALS 38 pg/mlL, SR olE HuEAE A
%= quercetine 3.4 ug/mL, 712 #FAIQ! rutin 5.0
ug/mLE YEFT

3.2.2. Luminol £ZHe 0|23 Fe® -EDTA/H0 A0l U
O BAMMA A7) BM(ESUES)
Luminol> ROS®] &3l Absls o] S5 2 o] ofn|
Zebdbo] ® & k(420 ~ 450 nm) 2 = Ho® o
24 o} Figure 2 2 Figure 304 B nlg} 7o)
0.01, 0.1, 05 9 1 ug/mL2] =R & SJE4 ©
= gpshigg Az
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Table 2. Free Radical Scavenging Activities of Ex-
tracts from Geranium nepalense and References

Scavenging
Compounds activity
(FSCs, ug/mL)
Geranium nepalense extract 15.0 (£ 0.5)
(50 % EtOH)
Geranium nepalense extract 45 (+ 01)
(EtOAc fraction)
Deglycosylated Geranium nepalense extract 09 (= 0.02)
(EtOAc fraction)
L-Ascorbic acid 38 (+08)
(+)- a -Tocopherol 9.0 (£ 29)
Quercetin 34 (+02)
Rutin 50 (£ 02)
% 100
= >
E 80
é 60
e 40
% 20
g
0 2 4 6 8 10

Concentration (ug/mL)

Figure 1. Free radical scavenging activity of Geranium nep-
alense extract (EtOAc fraction).

Gdrta 2B (0SCx) S dx 50 % ' %
59 &AL 023 pg/mL, ethylacetate ¥, 0.16 ug/
mL, ethylacetate 32| T A7 3t aglycone FE =L
0.04 ug/mL= YERSTE o|245H ethylacetate %
9 aglycone?] B ik A ] ¢ F&5 & &
THTable 3). H]|AEAZ A3 L-ascorbic acid (1.5
ug/mL) BTt 1 o) FAdS BTk

30w ]

mpafoff CHE M=

S &
HAx FEE @drkiel st MlZEAgel QoA
B3 §3%5 4%t A3} Table 4 2 Figure 4°1 1<}
At

A™ T A327F 50 % T == ARl AR es) S
—}FE r50°] A YEbdth dx =

) AERT &3¥=1 ~ 100 ug/
"1 78] % gEA (15 ©] 247} 320,
in) &2 Al 37E At i

o
4N' ﬂﬂﬂ

B_

kel dEete] =), Al 347 Al 1 &, 2008

%
3

%
8

g
8

2.0E+08

Chemiluminescence intensity

0.0E+00
0 5 10 15 20 25
Incubation time (min)

Figure 2. Reactive oxygen species scavenging activity of de-
glycosylated Geranium nepalense extract (EtOAc fraction) in
Fe' -EDTA/H,0; system by luminol-dependent chem-
iluminescence assay. [EDTA] = 50 uM, [FeCl; - 6H,0] = 25
uM, [luminol] = 1.4 mM, [H.O,] = 3.0 mM, concentrations
of deglycosylated Geranium nepalense extract (EtOAc frac-
tion): 1: control, 2: 0.01 pg/mL, 3: 0.1 wpg/mL, 4: 05
ug/mL, 5: 1 ug/mL, 6: blank.

100 .
£ g
2
>
560
©
(o]
C
S 40
{ ==y
2
S 20
[9p)]
@)
€ 0
0 0.2 0.4 0.6 0.8 1

Concentration (ug/mL)
Figure 3. Reactive oxygen species scavenging activity of de-

glycosylated fraction from Geranium nepalense  extract

(EtOAc fraction).

ethylacetate #89] A= AXLHSE
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Table 3. Reactive Oxygen Species Scavenging Activities of
Extracts from Geranium nepalense and References

Scavenging
Compounds activity
(OSCx. pg/mL)
Geranium nepalense extract 0.23 (+ 0.08)
(50 % EtOH)
Geranium nepalense extract 0.16 (= 0.05)
(EtOAc fraction)
Deglycosylated Geranium nepalense extract 0.04 (£ 0.03)
(EtOAc fraction)
L-Ascorbic acid 1.50 (+ 0.85)
Quercetin 0.05 (+ 0.02)
Rutin 013 (= 0.12)

rutin B ohE AlXR S Ao] Ex F& HolFal Qi)
o]+ rutinE.tHE quercetin®] Al E o] o] H 23} A E
yzo] 57 o golghs yehd™ o] AlazehelA
dojibi= dAaknel ot QIXA S 4bstel Alazu) w1y
=2 Zg}R 0| aglycone$! quercetin®] Btt o] &4
o2 AIFS HolFa 9tk Rutin 2712 F(ru-
tinose)©] A%t FENZ rutin BAF FHAA F E28A
o] A= Alaxe 2o el st ofEgol
ol AXHZT FAE A yehdt Zlow o] Xtk
vl elx el o] FAREE0] ZehE o] HjgA|Ql
A% ethylacetate 3 AXR T &3+ 10 ug/mLell
2] 405 mine] 31, Fo] AAE 3 (aglycone) = L &

EoA 159.3 minC. % Ze}H ro]= aglyconeol A 3EEFO.

29 JE7} golal) AERT Z3) F& BT o)
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Figure 4. Effect of deglycosylated Geranium nepalense ex-
tract (EtOAc fraction) on the rose-bengal sensitized photo-
hemolysis of human erythrocytes. Irradiation time : 15 min,
pre-incubation time: 30 min, [rose-bengall = 1.5 uM, con-
centrations of deglycosylated Geranium nepalense extract
(EtOAc fraction) : @-€: control, A-A: 1 ug/mL @-@:

10 pg/mL, [J-CJ: 50 pg/mL, A-A: 100 ug/mL.

Table 5. Inhibitory Activity of Deglycosylated Fraction,
Ethylacetate Fraction of Geranium nepalense Extract (EtOAc

fraction) on Tyrosinase

Inhibition
Compounds
(ICso, ug/mL)
Deglycosylated fraction from Geranium 70.0 (£ 3.7)

nepalense extract (EtOAc fraction)
Geranium nepalense extract (EtOAc fraction) 350.1 (+ 4.5)
105.1 (+ 3.3)

Arbutin
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Table 4. Effects of Geranium nepalense Extracts and Reference Compounds on the Rose-bengal Sensitized Photohemolysis of

Human Erythrocytes

r5 (half time of hemolysis V)

Concentration, ug/mL 1 10 50 100

Geranium nepalense extract

(50 % EtOH) 320 (£ 44) 342 (£ 14) 490 (+ 1.0) 66.8 (£ 6.3)
Geranium nepalense extract

(EtOAc fraction) 422 (+ 3.8) 405 (+ 1.3) 50.3 (+ 2.3) 455 (+ 2.38)
Deglycosylated Qeranlum nepalense extract 7 (+29) 1503 (+ 5.1) 6767 (+ 60.3) 6133 (+ 45.1)

(EtOAc fraction)
Rutin 352 (£ 14) 405 (+ 104) - -
Quercetin 51.0 (+ 3.0) 147.0 (£ 15.0) - -
(+)- @ -Tocopherol - 38.0 (£ 1.8) 743 (£ 64) -

YControl, 75 = 320 + 0.6 min
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Figure 5. Inhibitory activity of deglycosylated fraction ob-
tained from EtOAc fraction of Geranium nepalense extract on
tyrosinase.
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Table 6. Inhibitory Activity of Deglycosylated Fraction,
Ethylacetate Fraction of Geranium nepalense extract and
Reference Compounds on Elastase

Inhibition
Compounds
(ICs0, ug/mL)
Deglycosylated fraction from Geranium 199 (+ 2.7)

nepalense extract (EtOAc fraction)

Geranium nepalense extract (EtOAc fraction) 39.5 (+ 34)

Kaempferol 136 (+ 24)
Quercetin 6.1 (£ 09)
100 1
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Concentration (ug/mL)
Figure 6. Inhibitory activity of deglycosylated fraction

obtained from EtOAc fraction of Geranium nepalense extract
on elastase.
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Figure 7. TLC chromatogram of deglycosylated fraction
(aglycone fraction) from Geranium nepalense (GN) extract
(EtOAc fraction) and references 1: quercetin, 2: deglycosy -
lated fraction (EtOAc fraction), 3: kaempferol. Eluent sys-
tem: benzene : pyridine : formic acid = 72 : 18 : 10 (v/v).
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Figure 8. HPLC chromatogram of deglycosylated fraction
(aglycone fraction) from Geranium nepalense (GN) extract
(EtOAc fraction) 1: quercetin, 2: kaempferol.

2) Ax FEE9| free radical 271%5 4 (FSCs) 50
% AetE FE5 150 ug/mL, ethylacetate % 45
ug/mL, ethylacetate ®& o4 & AAAIZ aglycone-
0.9 ug/mL= JERTE

3) dAx FE2E9 FAAAE 22X (0SCs) 2 50 %
of|ghe FE5 0.23 ug/mL, ethylacetate ¥, 0.16 ug/
mL, ethylacetate &&olA & A A3t aglycone FE=
2 0.04 ug/mLZ aglycone FE=°] 7} & &5
ERll

4) 'O 07 FEE A8 B8 Fadel glojA, &
FEES ug/mLo % HA(1 ~ 100 pg/mL) 1A
-EHown 007 FuY 498 AU 5
ethylacetate F&oA & AA3t aglycone FE&
g/mL HEA 6767 minC & W% F AXES
e ST

Ax

& o off P
krt

D e =

=
5 s

A;

oL

H 3] O
e

FZEE = aglycone tyrosinase$} elas-
A 81279 (ICs) ©] ZH2} 70.0, 199 ug/mL=E w5~ &
LERA ST
% ethylacetate +& ¢ thste] FAA
= aglycone 89 TLCE 2719 49
(GNAL ~ GNA2)= YeRlSaL, o] W GNAL GNA2
= 247} kaempferol, quercetin® <135} Th

7) Aglycone F&o] tgt HPLC A ZrlE 1L 27)
9] mo)laE ey, 1 £ $4E= quercetin, ka-
empferol©] 0., FAIH]= quercetin 15.3 %. kaemp-
ferol 82.8 %= kaempferol®] o] 7 & Ao =
Ebtrt.

oldel Ax

—+
a8}

St
LA

[¢)

gt

e
he

1>

o &
o
e
it

Zl

A8

ne
2

= dx FEEl] dAs

J. Soc. Cosmet. Scientists Korea, Vol. 34, No. 1, 2008



Aeljdgd oz iE vy 9 5704 75 R
2M 87kl F& AlAKETh
7 A

(A) ATl A A HS-AellA] Al

et 2005 % AF e A 3 F AT AR "o 2J s}
of eE Ayl folu, Ade] =R
1 E s

1. J. C. Fantone and P. A. Ward, Role of oxy-
gen-derived free radicals and metabolites in leuko-
cyte dependent inflammatory reaction, Ann. J.
Path., 107, 397 (1982).

2. K. J. A. Davies, Protein damage and degradation
by oxygen radical, J. Biol Chem., 262, 9895 (1987).

3. C. S. Foote, Photosensitized oxidation and singlet
oxygen: consequences in biological systems, ed. W.
A. Pryor, 2, 85, Acdemic press, New York (1976).

4. S. N. Park, Ph. D. Dissertation, Seoul National

Univ., Seoul, Korea (1989).

5. S. N. Park, Skin aging and antioxidant, J. Soc.
Cosmet. Scientists Korea, 23, 75 (1997).

6. S. N. Park, Protective effect of isoflavone, genistein
from soybean on singlet oxygen induced photo-
hemolysis of human erythrocytes, Korean J. Food
Sci. Technol,, 35(3), 510 (2003).

7. S. N. Park, Antioxidative properties of baicalein,
component from Scutellaria baicalensis Georgl and
its application to cosmetics (1), J. Korean Ind. Eng.
Chem., 14(5), 657 (2003).

8. K. Scharffetter-Kochanek, Photoaging of the con-
nective tissue of skin: its prevention and therapy,
antioxidants in disease mechanism and therapy, ed.
H. Sies, 38, 639 (1997).

9. R. M. Tyrrell and M. Pidoux, Singlet oxygen in-
volvement in the inactivation of cultured human fi-
broblast by UVA and near visible radiations,
Photochem. Photobiol,, 49, 407 (1989).

10. G. F. Vile and R. M. Tyrrell, UVA radiation-in-

kel dEete] =), Al 347 Al 1 &, 2008

11.

12.

13.

14.

15.

16.

17.

18.

19.

duced oxidative damage to lipid and protein in vitro
and in human skin fibroblasts is dependent on iron
and singlet oxygen, Free Radical Biology &
Medicine, 18, 721 (1995).

K. Scharffetter-Kochanek, M. Wlaschek, K. Briviba,
and H. Sies, Singlet oxygen induces collagenase ex-
pression in human skin fibroblasts, FEBS Lett.,
331, 304 (1993).

M. Wilaschek, K. Briviba, G. P. Stricklin, H. Sies,
and K. Scharffetter-Kochanek, Singlet oxygen may
mediate the ultraviolet A in induced synthesis of
interstitial collagenase, J. Invest. Dermatol, 104, 194
(1995).

A. Oikarinen, J. Karvonen, J. Uitto, and M.
Hannuksela, Connective tissue alterations in skin
exposed to natural and therapeutic UV -radiation,
Photodermatology, 2, 15 (1985).

A. Oikarinen and M. Kallioinen, A biochemical and
immunohistochemical study of collagen in sun-ex-
posed and protected skin, Photodermatology, 6, 24
(1989).

L. H. Kligman, UV A induced biochemical changes
in hairless mouse skin collagen: a contrast to UVB
effects, ed. F. Urbach, 209, Valdemar, Overland
Park (1992).

J. W. Choi, S. I. Kim, S. M. Jeon, J. Y. Kim, H. J.
Yang, K. H. Lee, and S. N. Park, Antioxidative and
cellular protective effects of Jeju plant extracts
against reactive oxygen species (1), J Soc
Cosmet, Scientists Korea, 32(3), 181 (2006).

H. J. Yang and S. N. Park, Evaluation of anti-
oxidant potential of extract/fractions of Equisetum
arense (1), J Soc. Cosmet. Scientists Korea,
33(2), 61 (2007).

H. J. Yang and S. N. Park, Component analysis and
study on anti-elastase activity of Equisetum arense
(1), J. Soc. Cosmet. Scientists Korea, 33(3), 139
(2007).

S. M. Jeon, S. 1. Kim, J. Y. Ahn, and S. N. Park,
of of
Suaeda asparagoides and Salicornia herbacea ex-
tracts (1), J. Soc. Cosmet. Scientists Korea, 33(3),
145 (2007).

Antioxidtive potenties extract/fractions



20.

21.

22.

23.

Az FHE

4

J. Y. Kim, H. J. Yang, K. H. Lee, S. M. Jeon, Y.
J. Ahn, B. R. Won, and S. N. Park, Antioxidative
and antiaging effect of Jeju native plant extracts
(1), J. Soc. Cosmet. Scientists Korea, 33(3), 181
(2007).

M. H. Jung and M. Y. Lee, Effect of Geranii herba
water extract on gastric secretion and experimental
ulceration in rats, J. Korean Plarm. Sci, 10(4), 1
(1980).

Y. H. Choi, O. H. Kwon, and J. G. Moon, Dyeability
and antibacterial activity of the fabrics with
Elm-bark extracts, J. Kor. Soc. Dyers & Finishers,
15, 140 (2003).

J. H. Kim and H. J. Yoo, Dyeability and anti-
bacterial activity of fabrics using balsamine
extracts, J Kor. Soc. Dyers & Finishers, 15, 15
(2003).

’6(‘3]—/}_}@. i]—)\é ul

24.

25.

26.

27.

35

K. J. Yong, I. H. Kim, and S. W. Nam, Antibacterial
and deordorization activities of cotton fabrics by
amur cork tree extracts, J Kor. Soc. Dyers &
Finishers, 11, 9 (1999).

S. H. Kim, G. W. Nam, B. Y. Kang, H. K. Lee, S.
J. Moon, and I. S. Chang, The effect of kaempferol,
quercetin on hyaluronan synthesis stimulation in
human keratinocytes (HaCaT), J Soc. Cosmet,
Scientists Korea, 33(1), 97 (2005).

R. Fleischmajor, J. S. Perlish, and R. I. Bashey,
Human dermal glucosaminoglycans and aging,
Biochem. Biophys. Acta., 279(2), 265 (1972).

M. O. Longas, C. S. Russell, and X. Y. He,
Evidence for structural changes in dermatan sulfate
and hyaluronic acid with aging, Carbohydr. Res.,
159(1), 127 (1987).

J. Soc. Cosmet. Scientists Korea, Vol. 34, No. 1, 2008



