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SERE AZAURE FE2E5S SYALTS SAGE AR oY A Rolell &8 7MeE Aolgt et
Lok HES giAEkE v 7leA AAEA SE8E 7 UE TS ERlsith

Abstract: In this study, the antioxidative effects and inhibitory activities on tyrosinase of Lindera obtusiloba
Blume (L. obtusiloba Blume) extracts were investigated. 50 % ethanol extract, ethyl acetate and aglycone frac-
tions of L. obtusiloba Blume were used in experiments. The DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging
activities of ethyl acetate fraction of L. obtusiloba Blume was higher than (+)- @ -tocopherol, known as a typical
antioxidant. Reactive oxygen species (ROS) scavenging activities of extract and fractions of L. obtusiloba Blume
on ROS generated in Fe’'-EDTA/H;0; system were similar to L-ascorbic acid, well known as a strong
antioxidant. The cellular protective effects of 50 % ethanol extract and ethyl acetate of L. obtusiloba Blume on
the rose-bengal sensitized photohemolysis of human erythrocytes were increased in a concentration dependent
manner (1 ~ 25 pug/mL). Ethyl acetate fraction in 10 ug/mL concentration showed the most protective effect
among extracts (75 = 361.0 min). The inhibitory effects on tyrosinase of ethyl acetate and aglycone fractions
were higher than arbutin, known as a whitening agent. These results indicate that L. obtusiloba Blume extracts
can be used as antioxidant, and could be applicable to functional cosmetic ingredient.
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[2-4]. A7 oz Aol oJstd =494,
- a9l 9 Aol s}t
ko 7 | Ro|r= GAJALAFE (reactive oxygen species,
ROS)°©] YA€ TH5-8].

ROS& =2 At3tE S Zh+= AkA F 9= superoxide
anion radical (O, 7), hydrogen peroxide (H:O,),
singlet oxygen (*Op), hydroxyl radical ( * OH) 53} ©]
o] Bxst AWAta}t vEgetHA A EE peroxyl
radical (ROO ¢ ), alkoxyl radical (RO * ), hydroper-
oxide (ROOH) 5] EZ3¥tH9,10]. ROS= 44 & Wt
4o ® MaEuhs o] Fal Sl AAAH S AFSIAIA Al
Z 5 vy &l olugl MMPsS] @S SXAA F
27, dAgtAe RS AT Feba 9 depa
9 AR 28914 2 A XEd IR e &
HE UehlA| Zata AdA o w F50] VA "ot
[11-14].

o= olgl gt Alsld FHOCZREH AAS HE
st7] 91gk o] 7HA] @FAbkst Edo] EAgth Super-
oxide dismutase (SOD), glutathione peroxide (GPx),
catalase (CAT) S} && &A% 3AkabA| e}, vlghl C,
HIEF Eo} 22 nlg A% AtsiAlEo] AR SR
ghatm] 1) fof ks MEQAE JA st skAIRE &
S5 s Sl & Fxsk ROSZF A EA dgAks)
UELA7F 2253 &4 dojubAl |rH15-17]. ©]
2] gk 2bshA oA kst BHE BEshd I &
g ol y FAEE EYAE HEE 5 Q) g
Abst AT ZA 83 FAakskAl gl A gakskA e o
St AR ol X =], H2eoll= qkdstal Akt &
H7F ol A FArshAl A7 EkebA o] FolA
I 318,191
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[21-24], 934 A= ThFst ROSS o] Ao of
5He &5 thsll 2-o) wHA YA Eodh w
2hA] B AP A= ZHE ROS7E A4 == Fe -EDTA/
H,0, Aol 9] Faatslsn 10,02 FE8 AlxEA
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2.1. 7171 & Alek

UV -visible spectrophotometer+= Varian (Australia)
A9l Cary 50, 48T 3-83ef A3 Spectronic 20D
+ Milton Roy Co. (USA) #l& ARl bt
47|+ Berthold (Germany)AFe] 6-channel LB9505
LTZ, pH "€l Istek (Korea) Al Al &2 AFg-3}S o)

EDTA, 1], 333, S3AZ AH8-¥ rose-bengal,
Afreted 24 87d e AFHS-8E 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) 2}t]Z2 Sigma Chemical Co. (USA)
AES AHEERATE 71EF FeCls - 6H,0% Junsei Che-
mical Co. (Japan) A%<, H,0.= Dae Jung Che-
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mical & Metals (Korea)A} A& A3kttt ¢+5§
ol A Zof AFEE Na,HPO, « 12H,0, NaH,PO, + 2H,0,
NaCl, HoSO,, 183 oeh-E(EtOH), "&(MeOH),

oo HO|E(EtOAC), n-dAt & 72HE &= Al
S5 Aleko g Abgslnh 7= /‘P%% L-Efo] 24l
I} N-succinyl-(Ala)s-p-nitroanilide, &4 =2 AFE% E}
o] Z AJY|°o] A(11.9 mg solid, 4,276 units/mg solid) =
Sigma Chemical Co. (USA) A Tdsted A28} Th
H W EAZ AMHESE (+)- @ -tocopherol (1,000 TU vita-
min E/g), L-ascorbic acid, &F&12 Sigma (USA) el
Al TFslekadnh Aol Abg-sk A7 A5 2011
69 AEAgNA Tdste] AHESFITH

o} 50 % olghE F32
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ool Eo| E 3 oA A s
Zhpitsl] WhEAIA o] AAE ol JJrT% dx
Aol Abgatith A3 P odolAH o E Thg-
E%a H,SO, W obAl = gols Yy 70 Tl 4 h 5

g 7kt 5 - YA SRAIR $9S
% KOH-MeOH €9o 2 3} AA3} 531 4%
thA] o "olAEolE & st o)E Y - E
sto] g e ALg3kI ) o HolAE o] EofA ofFE| 2
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2.3.1. DPPHHE 0|88t AFetC|d &M 2y

HerSo] g3]d 02 mM DPPH €9 1 mL, ol&h&
1 mL, AU F55 1 mLS £33 & A4 10
min F<F WESAIH Y WS A 7] A ectropho—
tometer® 517 nmellA FFES = LUz
(control) & Al&E ¥4 %1 10 min A=
o}o}
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AsAct A8 (blank) © % DPPHE L= o3

=743}y 517 nmolA] A 59} &rje] o3k
ot 27 @ALe DPPHY %7} 50 %
Fade b Zadh ARe sk (free radlcal scaven-
ging activity, FSCsy, pug/mL) 24 Z7]8kic) 252
t]ZHDPPH) A7 58(%)< AXsks o AFgsh A
< T 2t

A xperiment ~ A an
Inhibition (%) = (1 - [ ZAEsperment ~ Apan)

1} %100

Acontrol
232 R0|= LLYS 0|28t Fe® -EDTA/H0, Aol L0
M gLt 2 gd(EEtEks)
9 1.78 mL, A& 50 pL, 25 mM EDTA 40 uL,
5 mM FeCl; - 6H:0 10 L, 2 35 mM F4l5 80 ulL&
shehdbd S48 FHol 9a 4o Utk 5 min &<t
d2oA FAAIL T Fenton WS ZHAIAIZA] HeO»
(150 mM) 40 yL& F a1 spshigr]E ol gsf spshd
B 25 min 8 S TE 3T (control) = AR
£ AlQlsta g &z A skl A1 S (blank)
ROSE M7= F2 5491 H0:8} FeCls - 6H,0
£ Asta ymAls Ao w9 20w 3
sholth A A0 A7) shehede A7)
7F 50 % #FAHe o Qs AR
oxygen species scavenging activity, OSCso, ug/mL)=
A B8k G A A E (%) v Al ol
AT

IH|°"

& E(reactive

(Control2 - Sample®] cpm)
Inhibition (%) = oMo cpm - Sample®} cpm) ) o
(Control®] cpm - Blank®] cpm)

2.4.1. M8 SHEH H=
A7sk Al FHEFE AP ¢ sukdo] ke
Alg ko] Y ltt 3,000 rpm . E 5 min £ GAEY

sto] Ad e} S Esiairh wed Ad = 09
% saline phosphate buffer (pH 7.4, Na,HPO, + 12H.0
9.6 mM, NaH,POy - 2H,O 1.6 mM) = 33] REE3}o] A
st st 487 4 T WA arel] BashiA
ARESFAAL, e A Y F 24 h ool kTt
Aol AHEE A E A dEL 700 nmellAl O.D.7F 0.6
ojglem oju HEF = ¢k 15 x 107 cells/mLo]th.
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242 MZLS FEEC| MY AM &1
AT A 35 mLell A8 50 uLE FH7hs = ¢
2241 30 min <} pre-incubation Al TE F5 A
rose-bengal (12 uM) 0.5 mLE 7}8F3L 15 min &<t 33
ZAFSto] F57 vEES o)
Fgde) Fast FxAe S #AA A 50 cm
x 20 cm x 25 cm Z719] A=A} Qrell 20 W 8355 %
Astal, P52 HE 5 cm Al HE e o]
921 gpoldA A AP HE YFe ) Fao] HEF vid
Sk % 15 min &<F AT A B9 F 15
min +A 22 700 nmollA 3% (transmittance, %)
OFu+-2-(post-incubation) o] 23 2 & 2]
AEE gRIHqItt o] oA A+ dErel o
= 4879 88 Axol nldsith 2
AeollA] st AT FEES] M
% &3+ post-incubation A7+ €8 AT ® A
H aHZERE Y849 50 %7t FEE = AR ¢
soe T-oFe] Bkl

o

2.5. EJO[ZA|H|O|= Xalied &=F
L-gle]241 (0.3 mg/mL) 1.0 mL, potassium phos-
phate buffer (0.1 M, pH 6.8) 1.85 mL, A& 0.05 mL,
0.1 mL EF]ZAO|2E =35} voltexing -3 T
37 C &= 274 10 min &< ¥-5A17 of, vk
d=s de7xel Yol jke& FEAI71AL, 475 nm
=

2 24550 A Holz Al = @

3.1.1. DPPHE S 0|28t ARett|d 2A7{Ed

et 2 EAAE 2 Aol w2 e
ojth, oA A== ROSO= hydroxyl radical
(*OH)# 2 gtrjzFo] xZgtuo] Qltk oA A
A P 2 kAR Q3] %9 ofe] 74
A3 RkEEoRr A ES oPIFH (H)-a-
Tocopherol#t 22 @4t8Al= 3]4tol] EAsHHA A
A3t} W3t o] AbA {8 g ze] Yoy of
2 7 £ kg RFE A4S BE gl ofeh
&t A= Szl 4 FAR AEsko] Abst

s

10

Free radical scavenging activity
(FSCso, mg/mL)

50% EtOH EtOAc Aglycone (+)-a-
extract fraction fraction Tocopherol

Figure 1. Free radical scavenging activities of extracts
of L. obtusiloba Blume and (+)- @ -tocopherol.

S WAsta gz R oprlE A dAksl ARk
oo TAANAY. wEkA GAsA Y ghdEo] S5
Alxer Be gaprh AXG g de ghdA 7= At
3HA¢] 59 DPPH= ©] 838l ¢oba 4= Stk DPPH
= AR eR b ArEie o] 7] wiiel Al
Wo] &&¥= AtstAloltt. DPPH 471 Whe-5 |83

of A7 FEEC gk Ared e 2Agd s
=3 sk3lth

AR5 Hoshs tiaxd FASHAR] (+)- @ -toco-
pherol?t A7 FE=2 At G E
Figure 1014 vlaskalct, 282 etz 50
% A dH B3 5% FSCs (Free radical
scavenging concentration) @ WERNSItE FSCs A
U 50 % oekE FEEQ 9 1546 + 0.83 ug/
mL, ol2olAlHo|E 8- 555 + (.11 ug/mL, o=
22 B8 748 £ 043 pg/mLO 2 e o9} 7
< ARHgEs vuEdE AFESE (+)- a -tocopherol
(FSCso = 8.98 + 293 ug/mL) ¥} vl wal KBekrh 50 %
oetE FEFELS (+)- @ -tocopherolH.th= Sk gk
st gz 2A avE R oS £ E
(+)- @ -tocopherol#} H] 528 H = 9] & ghr|Zd A&
e 7H oz gRlgqith odotAEH ol E 9
(+)- @ -tocopherol .t} ¥ o)z A7 eS e
ATt 919 23}E F3 (+)- a -tocopherole thA| 5}
v o 2AAEA A odotAlEolE
o] AHEE F S-S AT

r 2o X rle

¢

3.1.2. ROl Lag 0|28 Fe* -EDTA/HO0AI0 Lo
M EAtA AU BN (EEHtEE)

Fe"*-EDTA/H,0; AlolA = Fed} H 000 ]3] Fenton
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06 -

0.5 -

04 -

03 -

(0SCs, pg/mL)

02 -

ROS scavenging activity

01 -

0.0

50% EtOH EtOAc Aglycone L-Ascorbic
extract fraction fraction acid

Figure 2. Reactive oxygen species scavenging activities
of L. obtusiloba Blume extracts and reference in Fe’'-
EDTA/H:0; system by luminol-dependent chemilumi-
nescence assay.

2o] Yojut} Fenton WHolAE 10,8 #1938 of
22 ROS (O;"", -OH, H:02) 7} A A et 3]0l A =
Fenton RE-&-0] doju} 78 4o &8 7lshr] Wi
of Thekgk ROSO tgh At 58
& ouE Zheth 2 AdelAs £
g3te] o8] 714 ROSe tist F&4tkst
o}, FulEe Fe' -EDTA/H,0; Aol 4% ROSe]
ol AbsbE AL F1E A E 9 ofn] i Ete] fn ofw]
AR ThA] vl R oA A W (420 ~
450 nm)= 3F7] wiEel o5 o83t ROS| 475
= S5

A FE2EY T Fabsks AY A3E Figure
2¢] YERIQlTh. HolEl&= ROSE 50 % 2A%H: s &
Q1 OSCsy (Reactive oxygen species scavenging acti-
vities) & WEFASITE A7 50 % olEE FE2=9
0SCs02 052 + 0.05 ug/mL, o|EolAHolE 232
0.32 + 0.01 pug/mL, ot=e] &2 0.37 + 0.01 ug/
mLE Vet vlwEd 2 ARE-$E L-ascorbic acid<>-
Adlell EAe= dEmAd 84 FAaksiATh L-
Ascorbic acid®] OSCso< 041 + 014 ug/mL=Z 15}
Atk ol 2 ARE T Al AR BT
9] F&E¥ 58 % L-ascorbic acid®} A3 =2
ROS &7 s8& zt= o=z gelsigin

il

ofr

32. 10,92 |REE ARt MEo| nto|of CHEH MER

Bgrkael A AEEY BER Abe A ETe 3

N
=

ojN d
o

WS ARt F o] &
A 2pe] o]l AW FF3E wkSo] dojut
=7 0,3} ROSES A3t 10,2 HH-g-Ado] vj
T ROSEA] A|Z 2} AR JIA S AFSIAIA
2 ksl AE-E-S ANAAIZIT o] A
W AXEE FHAA 972 w3tE FAII
| thekst ROS7F F-7bA o2 A=A Al
FHE FAANATE dNAS AsletuA] A §

st ek sld AES Fal Sk
214 2aksabg, el ksl 1|3 gAakshA| 2
3 9 A Zze] 33 5& Lol = vk AU F
=53 (+)- @ -tocopherol 0.2 23S A3Ys}a, 2
W gre AT AE} 50 % G EHE d dEls A7
(750) 22 FEAIBIATE o] gk ARe] M BE &4
o] F4% =/ vehdth

i
2
ol
o
rlr
2
An)
N
-
)

>

to
(i i rlo

oo

1o et 1o O B XN Jo H ol of\

o o

oz ARE WolFA L I A 1
9 r5e FRJISHTE U2 AR Al ZF AR
dFsts SulE Yol e 212 APy 2A
sttt e A9 AdelM dixa r5°] 30 min
o5 P9 £ 1 min oJWl= AAA o] S stA e
Wt Rose-bengals #718tal 3 FAME 9F 92 A%
9} rose-bengals H7FetA] &Fal FxAME s A=

5 98 120 min7HA= §80] A2 dojubA] odgktt
A7 50 % olebE FE=2 B rxol 5 10,
25 ug/mLe] FxollA 7+t 625, 124.1, 308.8 min, ol
olAlE|o] E & 2] 4§ 141.9, 361.0, 757.2 minC. & &
T gEHoR AX B3 §3E YeRNSITH Table 1).
Hid el ob=8] 2 &) - 99.0, 155.2, 94.6 min &=
10 ug/mL F% oldelA o W& Al e avis o
BRI lth 25 pg/mLE T 1 %2 %21 50 ug/mLel
Aol r5e Fold ¥ A3 229 + 08 minC® thE
wHo} o W A2t seEE AE FAsA o g
2o Anz Hol o} Fy & £ uF Lo AlE &
& 7= Ao oitdr
10 yg/mL 52 71507 242+ B33} (+)-a-
tocopherol® 752 B3 TH(Figure 3). 50 % ol &k
& FZE3 odolAEolE £, o}ZE & £ L H
WEZAZ A3 (4)- @ -tocopherol (75 = 380 = 1.8
min) .0k Z}2F oF 330, 950, 4.1v)] =& AEH
e el 53] Al E48 o T2

2

3}
5}
&

l{[“ > 1'01‘
2 ol o ol

A Q1 (+)- a -tocopherolH.t} 9ulj 7}
235 YEeRA ofHolAEo]E F3F
- ZF Aoz wolr

0
=

fu.

2

off bl o

L
L
©
L

A

v

o
&

N
-~

O

J. Soc. Cosmet. Scientists Korea, Vol. 38, No. 4, 2012



[ R=E = 5).=2 5]
302 A - S - e

400
)
)
2
4
<
s
B 300 |
L
5T
£ E
:j 3 200
A
b=
©
1
5
o
v 100 -
2
]
T
3

, | |
Control 50% EtOH EtOAc Aglycone (+)-a-
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Figure 3. The cellular protective effects of extract and
fractions from L. obtusiloba Blume and references at 10
ug/mL on the rose-bengal sensitized photohemolysis of
human erythrocytes (control = 30.0 £ 1.0 min).

3.3. ElO[ZA|H|O|= X3l &Y

714Q1 L-glo]ZAlo] Wepdo] &= Y T A4
W& Efo]ZA|Yo]=ek= @47 #olstes 27
T el A3 Abghgkgoltt, o] & W o] 4hgiukg-o]
T $5 QEgo] 2pRA o ® dojdtt weba Efol
EAUo] =7} ok HEgo] A W SEE AT
stAl Aot o]y d o] = EBlo]ZA o] =8] A
< WS SAskE o ule F8% a0tk 2
ATl B FEE 9 E8 Y xR vy
Az gl EE o] Blo]Z Aol = A e &
B w3 otk (Figure 4). H°]E= Efo]ZA|vo]= &
A4S 50 % A= 5E<Q! ICs (inhibitory concen-
tration) &2 YERHA T}

A7 50 % Mebs FE2E5Y 1CsoS 2970 + 175
ug/ml, ﬁ]%o}xﬂEﬂO]E L 1479 + 95 ug/ml, °oF
=8 FE> 1721 + 2.6 ug/mLE ER1EUTh 50 %

=
==
5l

240 -

160
) I
0 T T T

Tyrosinase inhibitory acitivity
(ICs0, pg/mL)

50% EtOH EtOAc Aglycone Arbutin
extract fraction fraction
Figure 4. The inhibitory effects of fractions from L.
obtusiloba Blume and reference on tyrosinase.

==X O

fetE FEE HluEIE ARESE ¢FEI(226.9
1.6 ug/mL) Xt} vk Efo]ZAjvlo]= AL
ERich WhdHof oelolMHOE #53} ofZ | 73
2 AR uls) ztzh oF 154), 1.34] =2 Efo]|ZAIY
o|= A& HeERGITE whebA A old
o HO|E Wl ofZE] F & ] 75 AdREA

spgEel 582 7ol tka Hojxinh

LJELH

4.4 E

D A7 FE=9 AHreeZ 24873 (FSCso)
574 A3 odotAEH ol E 3 (555 ug/mL) ) ot=¢
& HE(748 pug/mL) > (+)- @ -tocopherol (8.98 ug/
mL) ) 50 % °l¥h& FE= (1546 ug/mL) A= o
Estth weba] odotAElo] E) ofbaE] S & (+)-
@ -tocopherol ®.t} =2 Uz AA S 2 Ao

2 Flxgith

Table 1. Cellular Protective Effects of Extracts from L. obtusiloba Blume and Reference Compounds on the Rose-Bengal

Sensitized Photohemolysis of Human Erythrocytes

5 (half time of hemolysis”)

Concentration ( #g/mL) 5 10 25
50 % EtOH extract 625 £ 1.5 1241 + 8.0 3088 + 7.8
Ethyl acetate fraction 1419 £ 52 3610 + 18 7572 + 233
Aglycone fraction 99.0 + 09 1552 £ 1.3 946 + 26
(+)- @ -Tocopherol - 38.00 = 1.80 -

YControl, 75 = 30.0 + 1.0 min

kel dEshe] =), Al 387 Al 4 &, 2012



A FEES st g3 9 Bo] Ao = As) 44 303

2) AT FE2E @A 2AGH (TS
5. OSCsp)2 ol HOlE 3 (0.32 ug/mL) > oF
=82 £38(0.37 ug/mL) > L-ascorbic acid (0.41 ug/
mL) > 50 % °l®s F%E(052 ug/mL) A2 YEk
Wtk kA NE Al 23 75 L-ascorbic acid ®.th #-2] g
T =S FAEslsS Holx EEiu) shAnt L-
ascorbic acide "¢ s Akt w8HES 7 &4
o]7] witell ole} fFAFSE AAGA S HolFE AU

FEEL AT w2 ML 2ARE S At
=k o
= ZA

‘0,072 f59 AT 93
1o 4 50 % erE FEEY}
oAl E 5 gEFRow Frleleith
ARk ofZF ] 8L 10 ug/mL °149] FEA H
A AEZRE G797} 7FAsHE 0% Kol aEkelA
A EAS 2= 2107 »oltt 10 uyg/mL FE5E 7]
TOo 7 ofEolMHlE 39 rg 361.0 minl =
- =S X BT F4S YRt

4) A7 FEEL] golZAo] = A3 84 (ICs)
& odolA o]l E #3)(1479 ug/mL) > olEel & &
(1721 pg/mL) > 50 % ollere FEE(297.0 ug/
mL) TAZ BRIFGIT o] F oHotA ol E 3 7}
olgglE FE2 7|EEA] IFE(226.88 ug/mL) X
ot =A YERsTh

o] AREEHE AT FEEY
el g kg ERIEHgin) A E BE Al 9
oA H o] E F& o] 714 =2 /48 YeERQIT) o}
Al AL odotAEOE 82 Hold At

q
[

1o

3) BT FEE
IHS

ekt

fo rlo mx

oot

1ibe} &

£
= o

olt O

r
o

3 53 9 & HolzAol = A BHL 4L 3
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