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2ok & 04:|L°1]/‘1 AT Al FE2E2] Fabsl 259 tyrosinase A3l GAS SATOEZMN 754 Sl
A8l o] & 75 Frtetitt A5y Al FE= Y free radical (1,1 diphenyl 2-picrylhydrazyl, DPPH) # &l &
3 (FSCs0) = ethyl acetate +% (354 ug/mL) 3} aglycone +3%(2.15 ug/mL) EF A& dAatkskA|d (+)- a-toco-
pherol (8.98 ug/mL)l Hl&f $-5=3 &S Yeh ek %38 luminol ﬁwﬂ%'ﬂ S o] 38 Fe* -EDTA/H,0p AlIA
A3 &2 (reactive oxygen species, ROS) ol thsh FSus FEE9 F34seS FE5 9 ethyl acetate
35 (0.15 ug/mL) 7} aglycone 2 (0.12 ug/mL) |4 B L-ascorbic acid (1.50 ug/mL) Xt} <F 108) o] & Z o=
YEFNATE Rose-bengal® T8 AbgE 4879 F48 tist I Al 289 A 2735 S90S
] ethyl acetate ¥} aglycone & EF T% EXG ~ 25 ug/mL) 2 MERT a3E eERYSIT
Tyrosinase®] &4 Adl &(ICs) = FHUF M FFE ethyl acetate 23} aglycon F oA Z+2F 48.00

ug/mL, 588 ug/mLo 2 WEFE O aglycone #& 9] -9 733 W AQ arbutin (226.88 ug/mL)ell B]&l] <k 409)
AT o 955 S 2t o A2 FA5US Ale FE50] AT S 2A 5“3" 2ol
A=< 7t

ato] Alxee Bdto g A, 5o] e Are el osf S4E el FAdskA A 288 5 3
719, tyrosinase A& o2 HH v VoA sPFFARES S8 TFeol ee *l*??ﬂﬂ}.

Abstract: In this study, the antioxidative effects, inhibitory effects on tyrosinase of Cedrela sinensis extracts were
investigated. The ethyl acetate fraction of extract (3.54 ug/mL) and aglycone fraction of extract (2.15 ug/mL)
showed more excellent free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activity (FSCsy) than the ac-
tivity of (+)- @ -tocopherol (8.98 ug/mL). Reactive oxygen species (ROS) scavenging activities (OSCsy) of Cedrela
sinensis extracts on ROS generated in Fe**-EDTA/H;0; system were investigated using the luminol-dependent
chemiluminescence assay. The ethyl acetate fraction of extract (0.15 yg/mL) and aglycone fraction of extract (0.12
ug/mL) showed 10 times more excellent ROS scavenging activity than activity of L-ascorbic acid (1.50 ug/mL).
The protective effects of fractions of Cedrela sinensis on the rose-bengal sensitized photohemolysis of human eryth-
rocytes were investigated. The ethyl acetate fraction of extract and aglycone fraction of extracts suppressed photo-
hemolysis in a concentration dependent manner (5 ~ 25 ug/mL). The inhibitory effect of Cedrela sinensis extracts
on tyrosinase was investigated to assess their whitening efficacy. Inhibitory effects (ICs)) on tyrosinase were de-
termined with ethyl acetate fraction of Cedrela sinensis extract (48.00 ug/mL) and aglycone fraction of extract (5.88
ug/mL). The aglycone fraction showed 40 times more remarkable tyrosinase inhibitory effect than whitening agent,
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arbutin (226.88 ug/mL) These results indicate that fractions of Cedrela sinensis can be used as antioxidants in bio-
logical systems, particularly skin exposed to UV radiation by scavenging 0, and other ROS, and protect cellular
membranes against ROS. The fractions of Cedrela sinensis can be applicable to new functional cosmetics for anti-

oxidant and whitening.
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2.1. 7171 & Al<k

UV-visible spectrophotometers= Varian (Australia)
ARl Cary 50, A& F8do A3 Spectronic 20D
+ Milton Roy Co. (USA) A&, 3&d47]+= Berthold
(Germany)AF2] 6-channel 1.B9505 LTE, pH meter+=
Istek (Korea)Al A& AHE-3F3ATh

(+) - @ ~tocopherol, L-ascorbic acid, arbutin, EDTA,
luminol, S7A 2 A8-¥ rose-bengal, free radical 24
Aol AFg3F 1,1-diphenyl-2-picrylhydrazyl (DPPH)
radical> Sigma (USA)eIA F¢Jate] ARE-&FGITE 7]
E} FeCls + 6H,0+= Junsei Chemical Co. (Japan) #A|¥&<,
H,0s+= Dae Jung Chemical & Metals (Korea) A} #|3&
< AEESith @F8dAze] AFEE NaHPO, -
12H,0, NaH,PO; - 2H,0, NaCl, 2] 3! ethanol (EtOH),
methanol (MeOH), ethyl acetate (EtOAc), hexane &
7+E Sl Al 55 A9kS AREEIITE 71 HE AR
H L-tyrosine®} &4 % A% tyrosinase (9.3 mg solid,
5,370 units/mg solid) = Sigma Chemical Co. (USA) ¢l
A T9)ske] AREERGITE A el Ag-st ST Al
2010 3¢ H=ke] AsAldelA Fdsto] ARg-stltt

22. FFUF M=o 28 2 F=&

AzxE FS5UE A 100 g2 2 A T 50 % o
s 2 LE o] &3te] dFY wot AAAZ F o7t
ATk 50 % olghE FEES Y - 553 F hexane
= ol&3ste] 454 5 v=A AEs AASL olF
ethyl acetate® flavonoidE& F=3t £ 74 - 55

= =2 H
3lo] 9615 A2lth Ethyl acetate #& ol AL 3
—Orﬁi AF-= 7l HhgE o] &3t B AAAIR
T ¥ aglycone I9-U15 A gl AH3-8I3IH Aglycone

o

=
8 Az WS ethyl acetate 7H-5 Aol H,.S0,
4l acetone FNS Y, 4 h ¢ T 7HEstHA 3
LS A UNE4l= - E=DA 4] %om % KOH-MeOH £

N

How F3t ARt T3k A § EE AFst o
] ethyl acetate® FZ3} o]—g- 7¥ol . eZg B oA

ol Abgateinh

2.3.

ikl

LS Mz FEE9 Siis 53 53

2.3.1. DPPH#Z 0|28} Free Radical &7 &4
Free radical £2AE4S 543 DPPH A3H2

Aeb Z/d 3 wa 2hgef] ek A 177
w7k B A7k A ok 5 ] we,
AR AE 3250 P35 2AS ANeE A9

abs} B4 % RS9l vw AL Ao o &3] A

sith, AU Ales 55 w3 free radical 2784
< DPPHW S &sto] glataint A > meth-
anolell #3271 0.2 mM DPPH €9 1 mL°ﬂ of g 1
mLE F7letal oY $%9 FE5E 1 mL& F7lsko]
e o2 A294 10 min F<F WX —} spectropho-
tometer= 517 nmelA 3T E 43U 1 &4 9

A7= AEE ¥4 %2 HA$E dFE7(control) & &
3t Al8E e S Ad T (experiment) O 2 3o

otk Aol elal DPPHE €4 Asli&& Yehdiih &

7 2 DPPHS 5%7) 50 % AAas=d st A

59 5% (free radical scavenging activity, FSCso, g/
L)ZEA %7]8H3i T

A‘X eriment ~ A an
Inhibition (%) = {1 - [ ZEserment = Apan)

1} = 100
AControl

2.3.2. Luminol & 0|28+ Fe* -EDTA/H.0, AHloll 2L
M EMMA AU EM(E & Mif%)

Fe’ -EDTA/H,0. A1l 23] 2+

183 H0.) 7F A E Y, AE o] 11%—% Zujj 3o} wh

’;U
(/)
@
O
jan)

24 o] A|Z ol g8t ROSe] thet FFAS S-S 573
a4 9lrk, FEALE-S luminole] ROS] 94 Ar3l=]

o] Yeht= Ws sshgr| = HEste] S48
spehld S48 FHO S 178 mLE Wil vk
g FRl] AU Al FEES 2T o716 25
mM EDTA 40 1L, % 5 mM FeCl - 6HO 10 L& 748
% 35 mM luminol 80 uL& ¥l &E°] 4o F3Urt.
101"1 QQ‘Q%H-J cell holderdll FHE €3l 5 min
%ol e A7l T 150 mM HoO, 40 uL S Y1 shsharay
< 25 min &<t 5733k W32 (control) & Al 5§
A galel FHTE 9L A (blank)S Al 572 2=
o] FAsht H0.9F FeCls - 6H05 3 716HA] 92
71072 st} 3}8hek47] 6-channel LB9505 LTS 7
AEL A8 Aol BAF Y 7+ Fol7F A9 Q)
T agink gshdgow A% AdES v A%

O

o] WehiglaL, &4Ats 271840 471 ﬁ}ﬁm
el AZI7E 50 % grased dedt AR §

(reactive oxygen species scavenging activity, OSC50,
pg/mL) 24 3271383t}
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241 MEF sEtH M=

A= A7 42 FUEFH Al A SA]
heparin®] A7FE Algd o] ¥& & 3000 rpml.E 5
min &< A4t A e S Hesta,
23t 2873 0.9 % saline phosphate buffer (pH 7.4,
Na,HPOy - 12H,0 9.6 mM, NaH.POy - 2H,O 1.6 mM)
2 AHste] dAelsta Mo Wy 2 A A
Stk 33] WHESte] AlA, st A= 4 T WA
o] BshHA AFESl T, BE A Ald £ 12h
ool aystgict F-83d AP oln| T el wh
g} Faetqinh Aol AHgE A F - ' 700 nm
I/} 0D.7} 06019 em olw] HHF = 15 x 10
cells/mLo] It}

242 F=EUF Mz FE22 28 AdHM =21

A HE 35 mLE o] A Al TH(No. 9820)
)

a=

2y} 50 LA H@7Vskal gAeolA 30 min §<F pre-in-
cubationA]Z] ¥, 574 rose-bengal (12 uM) 0.5 mL
£ 7}sla vl 5 (Whatman laboratory sealing film,
UK)OS.Z QIG5 B2 ¥ 15 min §<F FZAMIATH

Fgdel ast gk UFE AA Ze 50 ecm
x 20 cm x 25 cm 2712] A4AF kel 20 W 35S
k1, §YTOZRE 5 cm Al 48T dE Yol
70 stoldlA AP FFs FYPo] HEF ud
% 15 min &F FERAFEAT FERAVE Ed F o
< (post-incubation) A]7tel W& A9 g
£ 15 min {422 700 nmol A F% = (transmittance,
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2.5. Tyrosinase XMafigd =8

wabd A g ol A tyrosinase= L-tyrosineol| A 3.4-
dihydroxy-L-phenylananine (DOPA)E Z* DOPA-
quinone ©. % Ats}E = Y] A dhg S8 A3
T AdaLE 283} ek tyrosinase] A8
& HEEE S8k v 83tk L-tyrosine
(0.3 mg/mL) 1.0 mL, potassium phosphate buffer (0.1
M, pH 6.8) 1.85 mL, A1& 0.05 mLE &3%3 3 37 C
oA 10 min &<+ &= vjekst oh, WHEERES A
Fxo] Yol Whg5 21714, 475 nmelX F3ES
=5tk Tyrosinase A3 €732 0.1 mL tyrosinase
o @& 50 % HAAATIEH Besh AR vE

(inhibition concentration, ICsy, ug/mL) & X718}t

[t dlo

26. SAHH2|
BE AYE 38 MRS EALAL 5 % fo5

(e}
oA Student’s t-testE 3Js+itt

3.1.1. DPPHHE 0|&%t Free Radical &g
(+)- @ -Tocopherol, flavonoids 52| 3A3kA| = A
A e A gt e od) JiAlE A ks g
Q1 AdEEolA A Fatstett] el 4 TR
g3oto] AE-S FAAT oju] FA4 AAE T
sHo] ghdgoln gAY o] FE et dAlks)
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Figure 1. Free radical scavenging activity of aglycone

fraction of C. sinensis.

Free radical scavenging activity
(FSCuy wa/ml)

EtDaAc fraction Aglycone fraction {+]-g-Tocopherol

Figure 2. Free radical scavenging activity of extract and
fractions of C. sinensis and reference.

2AEY(FSCx) 54 dg SAsS o =5
A<= ethyl acetate 2] 7-9-= 354 ug/mlL., aglycon
8 (Figure 1)< 215 pyg/mL o2 el OH, HlwE
A7 A3 (+)- @ -tocopherol®] FSCso= 8.98 ug/mL
2 UegH Z5U Al 559 ethyl acetate &
%S (+)- a-tocopherol B.t} ¢F 2.549), aglycone &
oF 4ul] o 3t free radical 2AEY S YERASITH
(Figure 2).

3.1.2. Luminol Y&e2 0|88t Fe’ -EDTA/H,0, Hloil 2
OIA] EAIAA AT BA(EsHtELS)
Luminol& Fe™-EDTA/H0.A1o14 A4 9
Aol gJal AbstE o] S8 AE ] oz el
T 420 ~ 450 nmellA EFETE FSUE Al £
ethyl acetate 89 &4t A2AGAE (F34ks)
0SCs0) 0.15 pg/mLo % e o aglycon 23
(Figure 3) 9 F84Hse2 012 pug/mLE UERS T H
WEALS mAQ 784 FAeAR] L-ascorbic acid
= AME3FY © L-ascorbic acid?] F34HslsS 1.50
ug/mL=E e FEUE Al FEE 9 ethyl ace-

=

A&
Alo]

ov H> mﬂ F
(Cal)

?lf

[e

I

ek gt w 2gol] wgk A 179

1.00E+09
S.00E+DE |
B.ODE+DE |
TODE+0E |
EODE+DE |
S.00E+DE |
4.00E+DE |
300E+DE |
2.00E+08 |
1.00E+08
0.00E+00

Chemiluminescence intensity

0 53 10 18 20 25

Incubation time {min}

Figure 3. Reactive oxygen species scavenging activity of
C. sinensis extract (Aglycone fraction) in Fe’*-EDTA/
H>O2 system by luminol- dependent chemiluminescence
assay. [FeCls - 6H.0] = 25 uM, [EDTA] = 50 uM, [H:0,]
= 3 mM, [luminol] = 1.4 mM, concentrations of aglycone
extract from C. sinensis EtOAc fraction: 1: control, 2:
0.05 ug/mL, 3: 0.1 ug/ mL, 4: 0.25 ug/mL, 5: 0.5 ug/mL,
6: blank.

Relative RO5 scavenging activity

0 : .

EtOAC fraction

Aglycone fraction L-Ascorbic acid

Figure 4. Relative reactive oxygen species scavenging ac-
tivity of C. sinensis extracts and reference in Fe**-EDTA/
H>O; system by luminol-dependent chemiluminescence
assay.

tate ¥& 9 aglycon +2& &5 L-ascorbic acid H.t} ok
108 =9 ol B A AATAE S YERT
(Figure 4).

= a1
FZUE A= FEE ethyl acetate 73 3} aglycone

8o GAgatio] ot AL B4 OF BE autE
% 2 £33} 1L ethyl acetate ¥39]
FEo WE ME BE &3S Figure 59 YERYATH

AT ME7Y 50 % T == dels A )
MEHRF o] 45 A Yehdt) F=EuF Al
F=579 ethyl acetate =8 F9+= AET HE7}F 50
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Figure 5. Cellular protective effects of C. sinensis extracts
(ethyl acetate fraction) against 'Os-induced photo-
hemolysis of human erythrocytes (Control = 30 + 2.80).
Irradiation time : 15 min, pre-incubation time: 30 min,
11 uM, concentrations of ethyl acetate

[rose-bengal]

fraction from C. sinensis extract: 4-4 : control, A-A :
5 ug/mL, @-@ : 10 ug/mL, X-X : 25 yg/mL, H-A :
50 ug/mL.

% ¥ ==Y dele= Al )] T2 89 5, 10,25
ug/mLelA 22} 4470, 65.50, 101 80 minC &, aglycone
8 Ae e wE wYeA Z47 96.80. 155.30.

35840 min®® F&x oA AX BE aIE YE

ot g Al FEEa] AEEE 59 10
ug/mLel Al ethyl acetate & (6550 min)ell W]s}od

aglycon % (155.30 min) ©] -3 YElSta, vl &
AR ARk 2|84 F4kskA|l (+)- @ -tocopherol 9] Al
¥ RN TAFEE 10 ug/mLolA 38.00 mino &
Uebdth 53] 55U A9 aglycon #3812 %44
213191 (+)- @ - tocopherol®F Hlw &l & ] FY
SO A oF 4u) S5 AERT FAS UER
Atk

Y=

3.3. Tyrosinase X3l &

Tyrosinaset= Hehd Aol & HA a4t} Tyro-
sinaset= L-tyrosine©. 2 A|ZtE+= dzid ek
HA ol A, L-tyrosine®lls] DOPAZ 2] At3}, DOPA A
DOPAquinone®. 2] 4t3}, Z18]11 dihydroxyindole
(DHI) 25-E] eumelanin©. % 2] #&-2 Zwuj|dh= 540]
o}, webA tyrosinase A3l 49-& Fste] v %S
4% vk

F=UT A= FEE F ethyl acetate £3 9] 4
ol tyrosinase #3243 (ICs)©] 48.00 ug/mL, aglycon
=389 tyrosinase A8&4d-2 5.88 ug/mLOZE LERS:
ow HWEAE AR 7154 s wuiA R 2

ujetaldFste] =), Al 367 Al 3 &, 2010

3] - o] - YAl -

Table 1. Effects of extracts from C. sinensis and reference
compounds on the Rose-bengal sensitized photohemolysis
of human erythrocytes

T (half time of hemolysis”)

Concentration (ug/mL) 5 10 25
Cedrela sinensis extract 44.70 65.5 101.80
(ethyl acetate fraction) +180 +266 £ 163
el snonais extract 9680 15530 3580
(ethyl acetate fraction) 067+ 44l £ 842
38.00 i
(+)- @ -Tocopherol - + 180
YControl, 75 = 31.00 + 1.00 min
50 -
=
;:g 40 -
b
S 30
=
£ 20
z
& qp -
18]
[
0

EtDAC fraction Aglycone fraction Arbutin

Figure 6. Relative inhibition activity of fractions from C.
sinensis and arbutin on tyrosinase.

&7 arbutin®] A3l &4 226.88 ug/mell BN E
tyrosinase A &S R ATH Table 2). B wE& 2 ar-
butin®l] B3] FFUF A FEE9 ethyl acetate &
33} aglycon 3 9 tyrosinase Asf&AL ZFzt 472
Hjl, 38 59‘3H o A= A2 < 4 ok (Figure 6). whet
A ZSUE Al FEE] ethyl acetate 83 agly-
con g2 v 754 sPdEe A= ARESH] el
st a5 Zeval Alasdn)

4

4.

rhu

9] free radical &2 =¥

D #F5ur Al FEE9
(FSCs0)2 ethyl acetate %3 2] 749 354 ug/mL, ethyl
acetate & F AAAIZ aglycon 3 2] ¢ 2.15
ug/mLO % TF (+)-a-tocopherol (898 ug/mL)ell
]3]-01 3 free radical 24592 UEMA
FHF Al

FEEY gL 284
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Table 2. Inhibitory Activity of Extracts from C. sinensis
and Reference on Tyrosinase

Inhibition

Compounds
(ICs0, pg/mL)

C. sinensis extract (EtOAc fraction) 48.00 + 1.42

C. sinensis extract (Aglycone fraction) 5.88 + 0.18

Arbutin 226,83 + 1.03

(OSCsp) < ethyl acetate ®3 0.15 pg/mL, aglycon
g 012 pg/mL=Z YJEFESW o] L-ascorbic acid
(150 pg/mL)°ll vlate] ok 108 o +5=3F &4k A
7 s¥< dEl

3) 002 fFEE A7 FaE o] glojA,
ZZUE A= F=E ethyl acetate 38 9} aglycone #
o 55 HYG ~ 25 ug/mL) oA FE-2JEH o7
10,00 el Fre® 88 A7 A

4) FHUHE A& FEE T ethyl acetate &F
aglycone #32 tyrosinase A 31&4 (ICs0) ©] 2H2} 48,
ug/mL, 5.88 pug/mLZ WEFS I aglycone ¥ 2] 7
arbutin (226.88 ug/mL)ell Bl 408 H= ¢
tyrosinase A&l &S JER

S5 Al 222 Fabsl 8497 ethyl acetate
B33} aglycon £33 9 tyrosinase A&l A& A=t
A FEEC] kst 9l vy SFFo w0 §8 Ths
& AAFSTE
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