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Prunus mume has been traditionally used as a medicinal food in Korea, Japan, and China. In partic-
ular, this fruit has been reported to have beneficial biological effects on gastritis and gastric ulcers.
However, its action in relation to skin whitening has remained unclear. Accordingly, the effects of
fruit extract of P mumerelated to antioxidation and skin whitening were examined in this study. First,
using the MTT assay, it was observed that fruit extract of 7 mume below 0.1% has no cytotoxicity
in B16-F1 cells as a result of cell viability. Second, the direct scavenging effects and the reducing pow-
er of the fruit extract of P, mume were evaluated in vitro on DPPH radicals, hydrogen peroxide, and
superoxide. It exhibited high reducing power and scavenging activity on the aforementioned reactive
oxygen species. Furthermore, we found that its protective effect against genomic DNA damage related
to oxidative stress was increased in a dose-dependent manner. In addition, the fruit extract of 7. nmume
had an inhibitory effect on melanin production induced by L-dopa. In addition, it reduced the ex-
pression level of NRF-2, SOD-1, and SOD-2 related to antioxidation in western blot analysis. These
results suggest that fruit extract of 7. mume could exert a whitening effect through inhibition of mela-

nin production by its antioxidant effect.
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Mz Az Mz

Az FES 9¢ Dulbecco’s Modified Eagle’s Medium
(DMEM), Trypsin-EDTA, penicillin / streptomycin / am-
photericin (ZH7} 10,000 U/ml, 10,000 ng/ml % 2,500 ug/ml),
fetal bovine serum (FBS) Al¢f2 Gibco BRL, Life
Technologies (Paisley, Scotland)Z FE 9)3%t}. Bl6F1
cell line> ATCC (American Type Culture Collection, USA)
ZRE TYEATE MTT reagent, gelatin, agarose <} 7] E}A]
oF-2 Sigma Chemical Co. (St. Louis, MO, USA)Z HE +¢
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DPPH radical assay

Brand-Williams [12] 43S W33t 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radicalell o &t {4 FE=9 &A%
g5 348tk AgsEY fdFE=S DPPH €945 7}
atod 10 sec & & EE th, A-2014 20 min &<t ¥H
A7) % 525 nmol A FFEE S48t DPPH radical &

S A8 A7 g 2a e FRE HIE % O s
LHERA AT

Hydrogen Peroxide Scavenging Assay

Choi 5[4]¢] A 3WHE W& 3] Hydrogen peroxided]
e 2AS4E ST 80 ule] WAFEE, 20 ulel 10
mM Hydrogen peroxide 3 100 pl9] 0.01 M JAHe+Z& A
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(pH 5.0y 37CA 5 min &< ¥HEAIZTE 2 $, 15 pl9]
125 mM ABTS % 30 ul9] peroxidase 37°Col 4] 10 min &<t
HH3-ATA 405 nmell A FREE S on i3 242
Ag A7 159 TR WS % go= tsyeh

Superoxide anion EfC|Z A5 EF

Superoxide anion 2}H)Z 4752 Fidovich [6]<] Wil
o3 AgatAek 24 AlZ 4 0.1 ml¢ 0.1M potassium phos-
phate buffer (pH 7.5) 0.6 ml°ll 0.4 mM xanthine®} 0.24 mM
nitro bluetetrazolium (NBT)E =< 7|2 1 mlE H7}sta
xanthineoxidase (0.049 U/ml) 1 mlE 7} shod 37°C ol A 208
FEEEAIZL 3 1 N-HA 1 miE 7hsbe] ¥he-8 ER A1 o,
13- Fol] A4 superoxide anion radical®] ¢S 560 nm
A FZEE ZAA

52134 Assay

Oyaizu [19]¢] ] w2t Z7gstAth WAFZEE 1 mld]
pH 6.6%] 200 mM ¢14F 589 2 1% potassium ferricya-
nideZ 7+ 1 m¥ &2 75k wukek 3 50T 9] =820 A
20 min §¢F ¥HSAATH o 7)9] 10% TCA €9 1 mlE 7}3}
o] 13,500% goll A 15 min &St YAFE st A& A5 1
mlol 754 2 ferric chloride ZF 1 mlE 7}sfe] &3t &
700 nmol A FFEE S43A T A ERTOZ 001% vi-
tamin CE /‘}49“0}31‘4 AR S-S Alg H7kre gz
9 FFE HE % gz kst Yehyith

In vitro XA At CHEH gtatat 2Hd(TBARS)

oj A FEES 00625, 0125, 0.25, 05, 1% =7} HA k-
nolenic acid emulsion®} 30 min &< £33 % 08 mM H202
2 0.8 mM FeSOE &3 892 5 hr ¢ ¥§ 2|71 &
04% TBAZ H7}stal 95TCol| A 2 hr B HHS-A] A AL A
10 min F¢F ¥FSA| AT 1 thE, 151 BS99 n-butanol :
pyridine &8 500 ul #7Fstar 1,000 goll A 10 min &<t
AAEE st FE5AE 532 nmoll A FHEE FAEH o
AARs Are A8 H7F 159 F4T HE wao =

I A=

Hydroxyl radicaloi| °|§ DNA ASIA =4 S

Genomic DNAE &7t HEd ¥ A4 wle} Bl6F1 Al
I2 FH F3E5%0 [15]. FentonyH-g-oll 95te] LA H hy-

droxyl radical®ll :=%% DNA 4ts}= 7]&d
ute} S ATH17). BA 100 ple) DNA &
) A3ZEE 200 uM FeSO,, 1 mM Hzo2 1 5
DNAE #7138l ¥ &35S 30 min
A7 % 130 mM EDTAE 7}t wkg
1g DNAE X3k 20 ule] ¥hHEE-S 1% agarose gel
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A 100 VZ 30 min 5 A719 % A Gel2 1 mg/ml
ethidium bromideZ @Aste] E2  AHste] UVE
LAS3000° image analyzer (Fuji Film Life Science, Tokyo,

Japan)E ©]&-3to #A3HT

M|z

Bl6F1 Al X 5% CO; 2 37TColA 95% o149 55
A3k vj k710 A 10% fetal bovine serum, 2 mM glutamme
and 100 pg/ml penicillin-streptomycing % 33t+= DMEM
Aol 4wl et gt

MTT assay

Hansen [9]¢] %ol whg} BI6F1 A Eol] thdt A 5259
MEFAE MIT (3-(4,5-dimethyl-2-yl)-2,5-diphenyltetrazolium
bromide)E o] &3ke] =A3hgict

B16F10{lA1 Melanin 444 =%

6-well plated] 3x10° cells/well2 A EE 335191, W4
—Zr%%é AejataL 147180l L-dopa® melanin 445 A=

T 48A T T M2E i Skl A EZE Rske] 1,200
rpmol| A 587 A4 Fg3sted FHI ¥, 1 ml homoge-
nization buffer (50 mM Sodium phosphate pH 6.5, 1% Triton
X-100, 2 mM PMSF)Z &3 A7t} 7] L& pelletel] 1
N NaOH (10% DMS0) 200 ulE 713kt vortex $ 405 nmol
S 34 3ttt melanin £F 3% (Sigma, USA) 2.2
Agie ol8ae 2 welll A Ag I3 2

Western blot analysis

B16F1 A Ze] &% ¢+%89(50 mM Tris - HCI, pH 7.5,
0.4% Nonidet P-40, 120 mM NaCl, 1.5 mM MgCI2, 2 mM
phenylmethylsulfonyl fluoride, 80 pg/ml leupeptin, 3 mM
NaF and 1 mM DTT)S 7}t 4Tl A 30 min &<+ 23}
aiu} 10 pg®) A EEZ NS 10% Tris - HCl gelol M 279 %
S A8 A7 S Z nitrocellulose membrane 2 Z A 0]
A AT 1 B 10% skim milkE nitrocellulose membrane]
At 52 G thg 12 A (anti-Nrf2, an-
ti-SOD-1, anti-SOD -2, anti-beta-actin)& 2|3t t}-& 22} &
AE A2l F, chemiluminescent ECL kit (Amersham
Pharmacia Biotech)E AM&-3to] HAdlds 3¢l
Western blot®] band®& LAS3000° image analyzer (Fujifilm
Life Science, Tokyo, Japan)& ©o|&3te #zs}Sit).
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= 33}tk BI6F1A ol i3k v 2o A ¥ Z4S 243
A3}, Fig. 1914 R vpe} 7‘01 ] Ae] 1% o]3te] FZ oA
WS o qud SHERE gl Ao YEytth

DPPH radical, hydrogen peroxide, superoxide anion
% reducing powerdf| CHSH Oj&FZEZ0| S0t

A U AbsA 2E# 29 ##l o] 9l DPPH radical,
hydroxyl radical, hydrogen peroxide®] &~75% 9 g
o thste] MAFE=] ERE ZAH T DPPH radical
A2AHE gAats E-d 93 DPPH radical?] 84 A=S
ARZ 3t A =g 4= 4 o). Fig. 24904
He vpe} o] fAFEEL 7} Z 74l wel DPPH
radical®] e &A% o] vl sty Srlete
Fig. 2B = mjdFEES AHAE o
H0, &A% Yyetude AS 89 & 4 9l
© ¥4 tE2T< superoxide dismutase (SOD)Q] uperox1de
anion 2A%E A& & & JU3, WAFEEY F e
0.125% ©17¢] FX=lA superoxide anion 42750 #ZH
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Fig. 1. Effect of fruit extract of Frunus mume on viability of mela-
noma cells. B16F1 cells were treated with Fruit extract
of P. mume at 0.0625, 0.125, 0.25, 0.5, 1%. Cell viability
was determined by MTT assay after 24 hr. Data are given
as means of valuestSD from three independent
experiments.
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Fig. 2. Scavenging activities of fruit extract of Frunus mume on DPPH radical, hydrogen peroxide, superoxide and reducing power.
DPPH radical (A), hydrogen peroxide (B) superoxide (C) and reducing power (D) were evaluated in the presence of P
mume extract. After fruit extract of £ mume at the indicated concentrations was reacted with each radical, the optical density
of each reaction mixture was measured at a specific wavelength with spectrophotometer. Data are given as means of values+SD
from three independent experiments. Level of significance was identified statistically (*p<0.05, **p<0.01, ***p<0.001) using
Student’s t test

Hydroxyl radicalol 2|3t genomic DNA Atsfofl CHEF of n vitro X|ADMSHTBARS)O| Cist DjAl=EE9| 1}
dFE=9 H5an In vitrP| A A3 R3] gk ) A 550 ke 2

Bl6F1 A EZ2HH 23 genomic DNAE ©]§3to ZAFet7] 918+ linolenic acidE Fenton®H-$-0.2 WA A]
Fenton ¥H§-o <Jste] LA E hydroxyl radicaldl <jg hydroxyl radicaldll =ZAZA . WA hydroxyl radical®l
DNAS] 2tghz &4 tigh mjidFE=9 I4st as g AAstE FQlsty] fste] 712 dEA /A4

[ mlm

L 1o,

2ZAbEH T B AF A wjde 2 2 R zAdA 8248449 vitamin B¢ x| AzAsho] tah AAEEL B3
DNA #A7]%9%S o83l 200 uM Fe(ll) 2 2 mM H,O, 3 A3}, Fie, 4914 HRE nlg} o] A Axatsl o4 &3}
£ AH&E Fenton®hg-of 9kl WA H hydroxyl radical ol =Ry -’r— oy, MazzEo X AFsle] )3 o
%3 DNAY 4tstd &8 2AEFYTH 30 min W& A&7 Qe Aoz Vet

T 279 genomic DNAE Fig. 394 Rz nfe} 2

ol Baju= Ae & & F A 2y AT EES Mz L melanin 244{0f CHH DHAFEZ9| 1t

A7be e AE Fxo et DNAS AbshA &2 o Melanoma Al Z A tyrosinase”} tyrosineS 7142 aho

Begdrt F7retAem, 025% o9 FEAXAE ge- DOPAE DOPA quinine®. 2 4+3}A171 . 2 A melanin©] &
nomic DNAQ] 43} &£4do] s JA = A2 & =t} Bl6F1 Al oA vjdFEE 9 Weld A4 A ax
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Prunus mume extract (%)
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Fig. 3. Protective effect of fruit extract of FPrunus mume on DNA
oxidative damage induced by hydroxyl radical. Genomic
DNA purified from B16-F1 cells was pre-treated with
fruit extract of . numme for 1 hr before exposed to ¢ OH
using Fenton reaction. After 30 min, reaction mixture
containing about 1 ng of DNA was electrophorased on
a 1% agarose gel for 30 min at 100 V and visualized by
UV light after stained with 1 mg/ml ethidium bromide.
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Fig. 4. Effect of fruit extract of FPrunus mume on lipid perox-
idation in vitra Vitamin E as a positive control was in-
vestigated at 1,000 ug/ml. To test antioxidant effect of
fruit extract of P mume on lipid peroxidation, linoleic
acid was treated with P, mume extract for 30 min. Lipid
peroxidation was induced by fenton reaction. Data are
given as means of valuestSD from three independent
experiments. Level of significance was identified statisti-
cally (*p<0.05) using Student’s t test.
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B 01%F %9 vitamin Col
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Fig. 5. Inhibitory effect of fruit extract of Prunus muume on mela-
nin production in B16-F1 cells stimulated by L-DOPA.
The cells were treated with fruit extract of £ mume at
0.0625, 0.125, 0.25, 0.5, 1% for 24 hr. Melanin production
was measured by calculating with absorbance at 490 nm.
Vitamin C and arbutin were used as positive controls.
Data are given as means of valuestSD from three in-
dependent experiments. Level of significance was identi-
fied statistically (*p<0.05, **p<0.01) using Student’s t test.

Prunus mume extract (%)
0.0625 0.125 0.25 0.5 1

+ + + + +
N2

SOD-1 wemme - S e S - —

SOD-2 -

——— | — A — —
S-actin 4 S R SR eSS S

Fig. 6. Effect of fruit extract of Prunus mume on protein ex-
pressions of Nrf2, SOD-1 and SOD-2 in BI6F1 cells. Cells
were treated with fruit extract of P mume at 0.0625,
0.125, 0.25, 0.5, 1%. Western blot analysis of cell lysates
was performed using antibodies as indicated.
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