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Antioxidant Activities and Whitening Effect of the Mulberry
(Morus alba L.) Root Bark Extracts
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Abstract - This study was performed to investigate the antioxidant activities and the whitening effect of mulberry (Morus
alba L.) root bark extracts. The antioxidant activities of water and 70% ethanol extracts of mulberry root bark were 65.8%

and 87.0% in the DPPH assay at 1,000 ug/ml ;

89.3% and 77.1% in the ABTS assay at 1,000 pg/ml. Xanthine oxidase

inhibition of water and 70% ethanol extracts were 100% and 96.2% at 1,000 pg/ml. Nitric oxide radical inhibition of water
and 70% ethanol extracts showed 43.5% and 53.0% at 500 ng/ml, and it was similar to the BHA effect(43.8%). Tyrosinase
inhibitory activities of water and 70% ethanol extracts were 79.6% and 93.5% at 1,000 pg/ml. These results confirm that
mulberry root bark has the great potential to be a cosmeceutical ingredient with a natural antioxidant and a skin-whitening

effect.
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AR HollA AYAEl= thekst Zd4bas(free radical
oxygen)= Al AAEte] FAELQ BRIAIARS &

ZAsto] TABPLGL UOA A Tk} A AL HAFO
2 A1l AT Aol ok B ey Wehe

GH5h= 221 (Halliwell et al,,1992; Reiter, 1995; Yang
et al., 2006) & Y71 A, WA %94 Gk
91 52| 23] Qe Fau, o)
o 4%, s, sl 4 5ol 4 9 414
sk, ofEsA TR 9 ofel 7 o 5o A e
7= Aoz 4HA rh(Peter, 1998; Li et al., 2000),
o|H3t free radical A|AsS7| 918l A|57H«] BHA 4
BHT 59| e ka7t APdsfo] A%, shd ol A
SPAIA = go] ARgE o] ghout Qbr/de] =gto] qlof
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&Y AEold ARl d43]
(Choe and Yang, 1982) Xt} ¢bAs}
7fdto] @ E|al Q) AlH ot}

S, Melaning a4 ] #xE o] le Maz
A= E3 S0l = melanocyteol A T/t o]
23t melanin®] A Ao gl 8 AT
tyrosinase®|t}, Tyrosinase~ polyphenol oxidase2] ¥
2ol L& TGS aAEH A ANEO A tyrosine
< L—-3,4—dihydroxyphenylalanine (DOPA) 2 & H2l5}
I B4R ASE HE2o 98t TYAIE AA dopaquinone,
dopachrome © 2 H35}6] melaning AJgHA] SFch(Lerner
and Fitzpatrick, 1950; Swan, 1974; Korner and Pawelek,
1982). AZEY melanino] o] AAEH 7]u], F2A,
A, WA S0 A4 W] ol Hiest % A4S
ZefEtnz H9le) 4B FEES e v 7]k
sPHEo] olg TRstt §AFEES ol A Fad)
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(Jung et al,, 2005),
M= 2 Moraceae) o] £7F Y Pl Ft
G sl 2312, oL o9, 939, BN,
Fgat t=o] ozl 5| mis} gt AOE o
%}E}(Klm et al., 1995), a5y dg7tsl &
ol moran A7} Eil(Hikino et al., 1985)%
9] gg7st Z4(Kim et al,, 1999; Yoon et al,,
2001), 7tR S Z,"%—(Kim et al, 1999) gl 3}okz2k9 (Park
et al,, 1998) o] 9l20] Hil T|9lil, Yoon 5(1998)
capsaicind] S3F A4 A Az} o Ajgtka
st woh Alg]of rutind}t 2+ oxyresveratrol ©]
Aol 7154 FES YRR A 7FeditH(Ikeda and
Tsutsumi, 1990)31 G A|HA] AT 9] tyrosinase &
A A A3 (Jung et al., 1995), O U oJES HF A
A (Park et al., 1995; Yoo et al,, 2003), EXZof tj
ok mHF A A TH(Lee et al., 2000)7} Ql3o] HSEUL
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g, £71 2 Y ket A A (Park et al,,
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Ao ARR-E AJ2FLS 1 1-diphenyl—2—picrylhydrazyl
(DPPH, Sigma chemical Co., USA), Butylated hydrox—
yanisole (BHA), 2,2'—Azino—bis(3—ethylbenzothiazoline
—6—sulfonic acid) (ABTS),

reagent, Xanthine, Xanthine Oxidase, Pyrogallol,

Sodium nitrite, Griess

Mushroom tyrosinase, L—3,4—dihydroxyphenyl—alanine
(L-DOPA)E Fsto] ALgstom, 1 9le] 7]t Alek
& EFAkE AMgaT,

Aglo] AMgH 7]7]& UV/vis spectrophotometer
(Hitachi 200—10, Japan), ELISA reader, Centrifuge,
Jds57], dedx7] = ARgste]l SAs.

BAEAS &

ZAAFo)5(EDA: electron donating abilities)2 Blois
(1958) ] -8 ulat Zx%—a}dq_ zF /\]g_ S0 100 nl o
0.2 mM2] DPPH%Q‘#% 50 ul = WHESE & A2 o) A
g5t AFe = 308-7F w3k E} 517 nmo| A FEE
oldlel, HATolEe ARgolel Aol BT
o = g Uehpor

ARZA (%) =(1- ABH7IF S35 /47 S35)
=100

L

ABTS radical caution decolorization®] &3

ABTS radical caution decolorization?] 242 Re &
(1999)2] wWrHol oJs] =A% 7 mM ABTSQ} 2.4
M K$,0:% Mol o8 T 12417F AN F, o
ol 5 6 mle} absolute alcohol 60 mlE 4¢] 734 nmo|
A 2T ST o] 0,706+ 0,001 o] HEE =A%
ABTS solutiond ARE3GTH A|E-898 100 pl @t ABTS
solution 100 1l 2 B3kste] 7H7F Aleo|A] 223t ALl
2 WA 734 nmolH FUES 24s0] ofzfe] 4
o oaf ehiz 2ATYS AL

Radical scavenging activity(%)=(1— A|&Z&7E 4=/
A7 S8 %)><100

Xanthine oxide A& &H
Xanthine oxide #3442 Stirpe?} Corte(1969)2]
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WS BFste] S4s1ith 2 Al=-8900] 0.1 M potassium
phosphate buffer (pH 7.5) 0.6 mlE @& & o]7|9
xanthine oxide (0.2 unit/ml) 100 ple} 1 mM 9
xanthine 7] 200 nl-& 7tste] 37C oA 1587 B
AZith HEg=ol 1 N HCL 1 ml & 718ko] REg-& & Al
1 the HE-ol Fofl A/ E uric acidE 292 nmollA T

2 24319t} Xanthine oxide AT A 28N 9]
HAhreh BT BHE P4 eyl

Aol &(%)=(1— Hhg=-9] uric acid AYF/ =9
uric acid AJAIZF)*100

Nitric oxide radical £2A% &%

Nitric oxide radical A7%& Marcocci $(1994)2]
o g =439t 10 mM Sodium nitroprusside
solution®]] 20 mM phosphate buffer (pH 7.4)°] =<l
ZF AR2E ¥ 25C oAl 15087 RESAIFAT o] Bt
o] griess reagentE ¥il 542 nmoA] THEE =
o] nitrite AJi&AS SskGich AR A=
O] M7} BV 8= daeE UEhSl,

2T (%) =(1-A 7 S3=/F7H F285%) <100

024_, 010
e
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Tyrosinase A&E4 &3

Tyrosinase A3j&4-L DOPA oxidase?] WS HY
sto] Skt 37C oA 2EE nlE] 243 67
mM sodium phosphate buffer (pH 6.8) 80 ul, 25 mM
L-DOPA 40 ul % F&AR &Y 40 pl o &89
mushroom tyrosinase (125unit/ml)-& 40 ul& A7}
ato] 37Co|A 30&7E BRSAIA WREH Fof A4
DOPA chrome2 ELISA reader& ©|-835}0] 492 nmoj|A]
545 2439 tHJin et al,, 2005), Tyrosinase #|3f
2SN &8N Hrtet F7HY] SR AR
LR SAE

Al (%) =(1-A 27t S35/ 737H 8°85) <100

s
Zn o o

ARF A
Apin) 2259 62 5 125, 250, 500 2 1,000 pg/ml

=R APfstgam DPPH 2 275 242 A=
skl oEA ez Fo] F7HE UL, 1,000 pg/mlo]
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Fig. 1. Electron donating ability of M. alba L. root bark
extracts. Results are means + S.D of triplicate data.

K E4FEEL 65.8%, oHSFEELS 87.0%2] DPPH
radical 2A5& UYEWo] oeE FEE9 DPPH
radical £7]50] GpFEE2 HAAEols Bt w3=H
o] thxL¢l BHA(94%)2] DPPH radical 2451} G4}
slSich(Fig, 1).

Kang 519952 ZAA}#450] phenolic acid?}
flavonoids ¥ 7)€} phenold &0 3l gHAlate] 27
g} shglo ghedElo] & BHYSE HAAFo sl sl
itk £5] DPPH 2tz AW gHitst 249 At
oo & ol WekE SR W RS ofulRel ofsf
SHE|o] ApAo] EAllo] o et H=E A X o

PAe S 45k W olth(Choi et al., 2003).
m 5(1995)2 Hh S, AR, 2ok &5 100 ug/ml
oA Z+z} 65.0%, 57.1%, 45.8%, 36.7% = yEbgtia
P, Kim 5(2001)& 3k, 2ujz}, 8¢l £9] DPPH
radical 27%0] 50% oJA4to|g o, oEte &0 &
T FEEEY AR Folso] okl Fl=t o<} Hlus)
o & Aol ARG Al n] o] HApgolgo] 45tk
PAsFsol £ AR AtRET)

o
¢

oxt N

2 o
:

ABTS radical caution decolorization

ABTS 2tz 2275 8404 = DPPH 2HZd 275
NMAE AR F=o] oEACR o] FEHon,
ABTS radical 2745 842 500 pug/mlojA] E4F&=E
I} of|hEFEE0] 76.5%, 75.5%% H|S:SFG o, 1,000
ug/mlo A= 89.3%, T7.1%= ZH7F e deFEao]
ofg-&FE=0l Hlsf tha &2 ABTS 2| 2745 84
= Hlh(Fig. 2).
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Fig. 2. ABTS radical caution decolorization of M. alba L. root
bark extracts. Results are means + S.D of triplicate data.
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Fig. 3. Xanthine oxidase inhibition of M. alba L. root bark
extracts. Results are means + S.D of triplicate data.
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Fig. 4. Nitric oxide scavenging ability of M. alba L. root bark
extracts. Results are means + S.D of triplicate data.

Cho 5(2008)2 A|H|E(Portulaca oleracea)?] ABTS
gz a5 EFEEET EEFEEIA B2 9
AadE yeEtglen, A&s% 50,000 ug/mlofA 80%
oS 2&Eo0] 96,5%9] )z AALS Bty =
Y ot £ Agel] ARSE AR N UM L8 ES
Agsteln, 228 gujol T2 Aol thh MeAW
ABTS 2tt|Zd &A% FARBHIH,

Xanthine oxide A3|&A4

S-S 2A5H= W9 31 =4 xanthine oxide
Ao st tH(Fig, 3). Mo dpFEEn
et =EE % =r OFZ O F xanthine oxide?] A
sidol S7ketl=tl, AlRsE 500 wg/mloflA G5
E50] 40.4%, o550 62,829 AT HA
O, 1,000 wg/mloflA= GpFEEo] 100%, oe-e3
220] 96,208 Uehjol 22 K-S Bt

Xanthine oxide= xanthine2 7|Z =& 3} uric acid
& AAsk= 3HollA superoxide radicale AJAJstal
(Ziegler et al,, 1971; Duke et al,, 1973), AAW FA)
Abo]] Toddl= G4 F xanthine = hypoxanthine O &
HE a5 A5 aart I Hel S =
SAEER 355 W & vk ofyzh, Aol &b o]
AAABLS 9 0 77| % 3tcH(Wyngaarden and Holmes,
1977; Hatano et al., 1989; Yoon et al,, 2001). Cho &
(2006)2 o] F9] ¥ (Morus alba L.) FE== G4
FZA] 5,000 ug/ml, oEhEFZA] 10,000 ug/mlE A
2] S uf 50% ©]4+9] xanthine oxide &S ATt
T ghen] 2 Agloll AN B alel A9z} Bolo]
H|3} xanthine oxide AJsiE/do] B & A o= LERyTE

N

Nitric oxide radical &A%

g4k 0] shtel nitric oxide(NO) 47%-S Z43
A= Fig, 49 Zth NO &A% Al&% % 500 wg/ml
oA G FEELS 43.5%, TS FEE 53.0%5 U
B =t ole 22 koA thx7-%] BHAS] 43,8%2}
Kk

Nitric oxidew= A& oAl NO synthase(NOS)Zh= &
29| 2283 53 L-arginine 22K E Y= 9
go] 7Rt Ahfrettizoln, el Q] A AR ol
WA &= 28kl Heukgo] 34 93 skt 9l

T
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Fig. 5. Tyrosinase inhibition of M. alba L. root bark extracts.
Results are means + S.D of triplicate data.

(Ding et al,, 1988). 1&u} 0| Fake] NO AJAo] &
e doylan, 229] why] 9 WA o4 o
o7ltty B ®¢thLiang et al., 1999). Jang 5

(2008)% 27|ttty 40 3EE 50 pg/mlofAl ethyl
acetate FEZ2EL 48.8%, G4FEEL 46.6%2 NO 4
A5S Horia Fon, Min 5(2003)2 ZE32EE 50
Hg/mloll A NO A& 50% A= Asfistylctal =t o
= 2 A¥Y Aot fAsHGH

Tyrosinase A 3|&A

Ahas] 2 BB tyrosinase 4 2%
W 7154 e AR B8sty] fls) Adt vk
Fig. 59} At}

AlZE5E 1,000 ug/mlofA H4FEEE 79.6%, o
SFEES 93,329 A S Uetl =, o= dix

ol HERRI CoF FALSE e, oetEFEEo] Aess
o] H]3} tyrosinase Xﬂ'O‘HﬁV\*O] =9t Jung 5(1995)
Aw, A, Z<t F25450] 20,000 weg/ml FH7F
o 22+ 81%, 63%, 59% 2] tyrosinase ATAS
PR St of Axel vjus] & wf & HdolA

W2 AR EEoA tyrosinase A3l 2/do] B ¢
A UERsth

oo Autol| A Aruln] FEE-S ikl ST} njHE
W7F et 7154 MRS A A2 2
o] 2 A CoE HuEo], A etEFE2=E EE =
off tigt by 9w Rzl gk Qb 5o At

AA= =

fw oo rlo mr 4

rﬁ

2 d7e Ay RS2 SHE ofEl itk
AT} o L S 918 B ER e
535 AFESle] AAFol%, ABTS, xanthine oxidase

A812HA], nitric oxide radical 274% 9 tyrosinase A

e 2250 AAEols %8241} 1,000 wg/miofA
= 2 65.8%, OfEF22ZE2 879%9] DPPH radical
275E Bk ABTS ftz 27452 1,000 ug/mioflA &
FFEEL 89.3%, AHEFEEL 171192 £ 275
< B9t} Xanthine oxide A|EAL 1,000 wg/mlofAl
‘é#—%% % 100%, Oﬂ _%%%%% 96.2%2 Ho] =&
FAT 2% 500 ug/mlow
%#%%g% 43.5%, oﬂLefﬁf 53%= UEHSL
oA tfx2tel BHAY| 43,8%2} WAM
et Tyrosmase A/ 1,000 pg/mlofA G455
B2 79.6%, AHEFEE2 93 5% YER g2l H]
Bt CoF fARE E4S Hol njiiaaly} 948190t B
£ Aol =T AR =7 SV et /9
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