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Antioxidant and Cell Activity Using Extracts of Mume Fructus
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ABSTRACT : Mume fructus is the roasted fruits of Prunus mume and has been used as traditional chinese medicine. In this
study, mume fructus extracts were prepared by three different methods including hot water extract (samplel), fermentation
extract using Lactobacillus (Sample2-LP and sample-LA) and ethanol extract (sample3). Total polyphenol and flavonoid
contents were improved by fermentation process, compared to water extract. Sample 3 showed the highest activity in DPPH
radical scavenging. The cytotoxicity of the sample 2-LP was in the range of 83.3% cell viability at 300 zg/m{ concentration.
Mume fructus extracts in a concentration-dependent manner inhibited melanogenesis and NO synthesis was inhibited. Spe-
cifically, the extracts fermented by L. plantarum (sample2-LP) showed higher anti-oxidant activity, anti-inflammatory and
skin whitening activity than other extracts. It suggests that sample 2-LP could be potentially used as a resource of materials

for functional cosmetics.
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succinic acid, ©3}=, triterpenoids, sitosterol 52 dES
skastth, em] 59 citric acide #9] 49y =3 Alele]
11~218 Eopar sho}, wegh Arahgst 7F 715 sl
YER = amygdalin 52 3kl o, &= Hlws
S 848 /e sop7t FrEe]l Atk FAde
amygdalin®] E-F=lo] 9132, 2ufe] A= 0.33% pectin®]
o] et L T 68~75%% estersh © HElR Al
o} (Park, 2006) 2vfjoll thet AeArz= 7] ~Er] tis)
o] A3 (Kwack ef al., 1984), @3}l (Hwang et dl,
1988; Jeon et al., 2010), 255 F& Aol e w9
(Park er al., 2001; Seo and Bae, 2002; Kim et al.,
2010), &4E3 (Jung and Bae, 2002; Jeon et al., 2010),
et ast (Ko et al, 20040 3t 750 Ut} 28
L oZ7EA] omiE E8-3 SPEE AAEA 0] ThsAdel g
TAAR] ATE Se Aol

B A7l e T2 AR ARENE erfe] E FE=,
s F2E, ¥R THE A8 FEEL WHCE sl
st B AE=y, AR, IS a5 Hlatste] nf
£ 283 E 8 A9 ol 8THRIE THEeEA Y
A S8 7Fede Lokt stk

MZ % ur
1. M=

Qus A5 Aol Aat 7 ik el 27

I~1.5em e AL =2} ol 22S AL ARtk

2. N A% S DD

Aeo] Alg®E A2k DPPH (1,1-diphenyl-2-picryl-hydr
azyl), BHT (Butylated Hydroxy Toluene), DNS (3,5-
dinitrosalocylic acid), glucose, caffeic acid, quercetin, arbutin,
pyrogallol, griess reagent, Tris-HCI buffer (tris [hydroxy-
methyl] amino-methane+EDTA), LPS (Lipopolysaccharide),
aluminium nirate, potassium acetate, sodium phosphate
buffer, DMEM (Dulbecco‘s modified Eagle’s medium), o-
MSH (a-melanocyte stimulating hormone), L-DOPA (L-3,4-
dihydroxyphenylalanin), fetal bovine serum, penicillin, strep-
tomysin, formaldehyde, NR desorb solution, theophilline,
PBS (phosphate buffered saline solution)E Sigma (USA)Z
HE Pkl ARSI T, 1 919 Z|El Aok SaAlef
S AMEsidh A AFE-E 7]17]= microplate reader
(Synergy-HT, BIO-TEK Instruments, USA), CO, incubator
(MCO 175, Sanyo Electric Co., Japan), pH meter (Orion,

520A, USA), 32127 5 AHgsle] Z9sieiet.

389

=]

3 MzZ 2Y

3. I8 #F & HIZMIZ

Uty FAol| ARE AHEF2E ARl Lactobacillus
plantarum (LP2, KCTC 3108), Lactobacillus acidophillus
(LA, KCTC 3164y} o]-&=or g=AE523] (KCTC)S
2HE] FYste] ARSItk APl AHEE B16-F10 mela-
noma A2} RAW 264.7 |3 (rat macrophage)y= SH=FA|E
F230- FYU3IM 3L Dulbecco’s modified Eagle’s medium
(DMEM)®l| 10% fetal bovine serum3} penicillin/streptomysin
(100 TU/50 pg/ml)ys H7kste] 37CE FAEE 5% CO, W%
7104 st B16-F10 melanoma AX2E ©]-83le] A
= depd A o AES FHsilaL, RAW 264.7 Al
£ o]g3ate] AlZUY NO A4S 43It

=
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1) ev 45 FEE AF
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Sl 300 g& M7IE Wik EAFE F 3 L 0] FHRT 1
3L SHE 7HE7IE olgate] 3A7E Bt 1R § AAEEE
olgsle] EAL olsfela e WHOR 23] W o3} 3
Atk BE oAS Whatman No. 2 GZA|Z oA7pA]7] & H
@ A2 FElE & v ol ] 2 AXAA FE=
< AAT} (sample 1).

2) 248 FRAL F8E oWl FEEE AR

20 3008 P71 I B F 3 L o) FRG0] 2

I autoclaved & MRS wiR]ol A v U3t Lactobacillus
plantarum (KCTC 3108)2] &-4%=7} 10)7d0] =SS wl Fu
HIZ 10% (V/V) ZFsla dae 1 4 A4S s o4

ated 24417k 1" wieksioict. davt v B 711
ol &3] 3AI7F et st RS o83l FEHS
oFetal 2 WHoR 23] whe oItk BE oS
Whatman No. 2 A2 oJ34A7] - et FEA 2 FEY
gty ols ol B2 ARAA o FEEE Al

(sample 2-LP). E3t FA+FE Lactobacillus plantarum

(KCTC 3108)%A4  Lactobacillus acidophillus (KCTC 3164)
= vl $lo FUT WHoR WE FAL ol8w o F
=S 43 (sample 2-LA).

3) 2o e FFE AZ

vl 3002 3 £ 9] 70% oflerEel Wil oA 3U7H

3
T =5 F 34 A2

. _ L.
2230 - FEES AU

(sample 3).
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Folin-reagent/’} F2E2] dl&A sdE o U= &
ZEd FAoz dAE= dE o|&ste] HFeunt

(Gutfinger, 1981). 2} &% 02ml )] 33 SHFF 5mE 7}
3l & Folin-reagent A2 0.5mL % 22 718 o2 2L
of 3&ZF WAEE $ 2% Na,COs89 1 mlb & &3l ThA
Aol 1A]7F W3 & microplate readerS ©|-&3le] 729
oA FFEE ZAG3IGATh 0-100 pgml T2 A2
% ZolEs TS caffeic acid (Sigma,

USAye RE=d= olfsto] 23 dExilczie it

oL,

i

WHe

% FehHro|= 3RS Moreno o]g-3te] A3
ot (Moreno et al., 2000). Z+ F&E 05md T2 A5

o 10% aluminium nirate 0.1 m¢ &} 1M potassium acetate

z}t

0.1 m 2 ethanol 43 M E X2 718lo] EFsto] 4204
40%-7F W3 & microplate readerZ ©]-8-3l] 415 nm oA

A5 0-100 pgml F% HLAZ AxgE omf
EE9] FEYHo|E -2 quercetin (Sigma USA)S
EZZ AMEsle] 2de B0 2RE ST

=
a-=
=
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2) Superoxide dismutase (SOD) FAREAY &3
Marklund 5] Wl wel #ikeld (H,0.)= AEE b

2 sl pyrogallole] AAHS 431 SOD A=A
© 2 JepfItt (Marklund and Marklund, 1974). Z+2te] <
0l FZE2E 02mlo tris-HCl 9458 (50mM tris
[hydroxymethyl] amino-methane + 10 mM EDTA, pH 8.5)
2.6me 9 72 mM pyrogallol 02me S FH7FelaL AL 20
EZF WAl 3 1N HCI 0.1 S 718le] WHg-& FAAZ

=

= Z Akl pyrogallol®] Y2 microplate readers
o]g-3te] 420 oA FFEE ZA3T) SOD AR S
=

725 AR 2R FE AlelE UEEE #Ae)

=]

O ol
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A p=s

SOD A (%) =(A-B)/Ax 100
(A: FF= 7R F35)
(B: FEE 7 $2%)

=
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3) =L A% &3

Qv FE2EEC] S golE] Qg iR Az
35S wlw3dte], 1,1-diphenyl-2-picryl-hydrazyl (DPPH,
Sigma, USA)l| th3t AAZAS ZH3IAUTt (Perez er al,
2004). olgk2oll <21 100 uM DPPH &9 180 109} omff 3=
ZEES 72 2044 96 well platecl] 718k 37ColA
20%7F HESAIHTE WS- & FL 600 spectrofluorometer (Bio-
Tek, US.A)E ©]&3le] 517 mmolA FFEE =431},
DPPH 2HZ 278K (%) =100 - {7+ &8% / ¥3

Tt 5335) x 100}
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6. MIEZ &M &5

1) Neutral Red (NR) assayE ©]-&3F 54 &4

AN AREE onf| FEES AEFAHE dotry] 98t
o] Neutral Red (NR) assayS <33} T} (Borenfreund
and Puemer, 1985). |22 = RAW 264.7A] A3
om, 96 well plateo] well T 1x10* FEZ E531 24
AlZE BFear ow FEES ZbzE 10, 30, 50, 70,
100 pg/mee] F=7F H=s A7k - 48217F F<k 37CA
CO, Mi7IolA wiFetaith. widde AZ= widdS& NR
solution (Sigma) 1%7} X3+ F3A wix|= wiksto] 34]

!

YR =1
=

xod 5
7 BRb wieke H 48x17F - i 89S WAL neutral
red®] 243} F5-82l 5 formaldehyde &9 10%7} Ei7F
PBS (phosphate buffered saline solution)E ©]-& 3}
100 42 20%-7F X2)3le] AES 243} AFTh o37]e] NR
desorb solution (1% glacial acetic acid, 49% ethanol,
50% distilled wateryS Z} welloll 100 (08 FEFSFL A EZU)
neutral red& &3] ELISA microplate reader (540 nm)2

27g3Hc,

2) FEid A4 AT 53

B16-F10 melanoma A|3ZE o]&3lo] daphd A4 A2
24319t (Lim et al, 2003). 96 well plateoﬂ B16-F10
1 x 10*cells/welld] F5=2 253}, AE7}F vpebo)
T JE=ST 2407 5 viYE § melanin S
date] A 5%9 a-MSH 10nM, theophilline
2mMo] 23+ wiR 2 ZolEtt, o e FEEES 717
50, 100, 250, 300 xg/ml F== s 72A7F wig &
WA & A|ASIAL NEE PBSE MlFEI PR R
arbuting WIE wiA]o] Eafste] AREsIlom wH|E
o] 2 microplate readerE ©]-83F] 490 nm oA =
G dehd WS a-MSH FA23 vlwste]
2 FAEITH

=
=
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3) Nitric Oxide (NOY3A Adls &3

om) FEE9 NO A4 Asles 43517195 Green
52| (Green et al, 1982) Wiel ulgl Al EZujeF
nitric oxide (NO) %< nitrite (NO,)9} nitrate (NO; )3
BlE S5ttt rat el tHAAIEQ]D RAW 264.7 A3
6 well plateo] well T 1x 10°2 EF3l3 Qv FEE
z¥z} 10, 30, 50, 70, 100, 150, 200, 300 ug/ml o] Sk
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Table 1. Change of total polyphenol, total flavonoid, SOD-like activity and free

al
=

[

radical scavenging activity of mume fructus extracts.

Sample Total polyphenols

Total flavonoids

SOD-like activity (%) Free radical scavenging

(mg/me) (mg/m) % of vitamin C activity (%)*
Sample 1 3.84 0.05 46.3 100
Sample 2-LP 4.71 0.057 58.8 86.9
Sample 2-LA 4.94 0.097 45.2 114.3
Sample 3 4.71 0.088 53.3 122.5
LP: Lactobacillus plantarum, LA; Lactobacillus acidophillus
*Sample 1 was regarded as 100%
2y 9 E T AT} BUTHE ARLS Park (2002)7 Lim 5 (2004)

1. SABlE A A

Zeolis SRR AEA6] 9 BEde] i 2% U}
AES) SRR TRFR s} BARS JHm 3 24 e
27 o]4ke] phenolic hydroxyl?|1S 7HX3 Q7] wj&o] whulz
o ANPAST A HAL /w, a8 ww 5
o AYBY /5L T Grk LeiA A (Lee e dl,
2006).

[SIRSN
AT

= ZYuE g2 caffeic acid® BFEEE AMES X5
FAoRRE St A AE 1l B T EEHEe g
2 sample2-LAS] & ZTslEFo] 494 mgmlZ 7P =3O
™ sample2-LPe} oEHE FEEQ Sample 39 F Z2vE

et olE G
EFFAo2HE ke A3
Ql sample2-LAS] &
ZEsEEo] 0.097 mgd = 7P w=%hom oghE FEE<
sample 39| & Z@|H o] 0.088 g/l 2 F HAZ =T}
% ZEvlE @ EefRxol= dF B sample2-LA, ©f
B 325 £07 =9kt Ha 5 (2010) AHIFE o]
sto] mizp - 4oy o] & Zuls Fheko] Ut vzt
Ui 3] 259 TR oF 30~40% 57Tl Hal
I3, Hong (2010)= H] &g =2HCE @axjola] F
Zwso] 23k Z71=2 B S99, Park (2010)9]
TIAME ZAET a4t T dEA SEc]
B S ol wEay T AstE A 2 A7)
5 B4 §F0] &olaix7| witelet Azte e 2 A
NN= EF FEEC] ETslE T 3.84 mg/mlel] Hls)] F4F

o] A7tE | IS A&S FEESIAMY T Eeus
o] STkt AE 91T+ AU
DPPHZ ©]83 Zajgltzd 475 S0 e 5528
ol sample 12 100%% 73S W] sample 33} sample 2-
o

LAGIA 122.5%, 1143%2] E4S Hit) B Ago ALeE
Q] FEEE F F Zgds 2 F ZEHolE 7)ol =

A Sample2-LAS} Sample 37} ZE|2it]Z &A% S 0lA

=
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o] AellM Zglei)d 2AEAT F Zelvs ¢ S
ke o] S vedta 2arsk el
FEE £ F Zovls 2 FgHkolEE 9
2bsl Aol 719 Aoz AYZE T
FEEE9 SOD RS A A9 dadi

€ F=52 Sample 2-LPS} o2
58.8%%} 53.3%< A4S YEl=

s
s

i, A FEE
Sample 1= 463%°] €4S Uehlo] 94 FEEHE= 2

TG olgg FEFEH oAEE FEES SODFARIO]
4 3t} o= Chung 5 (1998)2] ol

H TE=a =2
BE AR 6020 HF 34.8% HU} Z& £X2 Q

=),
n FEEo] BlwA & itst G4
2]
o

pul

=ds MM EEs

e Ao AR,

o~
T

2. NI 21 A 20

1) NR (Neutral Red) assay& ©]§3 A1 X 54 &3

o FEE9] AEZAS Yoty 9Jsle] RAW 264.7 Al
X ou] =ZEES 10, 30, 50, 70, 100, 150, 200, 300

pgml o] FEZ X2lete] 5o o AlX AEES 793
Atk 559 Qv FEEE BT AAHCE 2 ATES B
Fom, 53] 300 pg/ml o] F=AIAE sample 132 sample2-
LPE 80%°]4¢ MEES BYY (Fig 1). 2 FolA
Lactobacillus plantarum (LP. KCTC 3108)°.2 A& gkt
Sample 2-LPE RE AHZ¥%E (10, 30, 50, 70, 100, 150,
200 pg/me)el A 100.78%, 98.62%, 98.23%, 98.23%, 96.27%,
96.27%, 92.93%= AH|XZ AEEC] FHo= Ygtorm 300
pg/ml 2] FEANXME 833%2] AEER H|E 5o Yol A
2o AEE A IS A dere A4S W HAx

S 98 0T 2 S8 AP Zos AlEEr

2) dzhd AA AT 3

Snf FEEo] Aebd A A 2AE s Sl
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Fig. 1. Effect of mume fructus extracts on cytotoxicity determined using RAW 264.1 cells.
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Fig. 2. Inhibitory effect of melanogenesis of mume fructus extracts in B16-F10 cells.

WA 271 Ailsls Wabd A S Bwskdth B16-F10
Al Z a-MSH 10 nM#} theophilline 2 mME #|2]sle] 2z}
H S FEsal SAl on) FEE 50, 100, 250, 300
pg/me o] FEZ AS F 2A1ZF widBlal s FHEE
2 =439, o-MSH 2 theophilline *]2]-ollA AAE @
Zhd e 100%2 Boks W ol FEE A2l 2l
TE oo dWapd AAE] aAE )l & 4 Ak
53], Sample 2-LP FEE A+ FEFE F& 50, 100,
250, 300 g/ml oA ZHzt 70.75%, 55.86%, 5231, 48.14%=
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5 50 pg/mb ool FdthE o=
Bl 100 pg/ml X2 Hoh 9428 Wapd A of
(Fig. 2) &1 F=22 vjHaxs 94 < 7]
Ao Almdn.

3) Nitric Oxide (NO) A4 Asls &3 A

HZ AT el 83 9TE ke o= UEzl NOA
ol Yigk onf) FEEES 7S dolry] 98 B Ao
A& LPSE 843} AlZl RAW 264.7 XM EE AL 319
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Fig 3. Inhibitation of NO synthesis by mume fructus extracts in RAW 264.7 cells.

, Aol ol fEEE NO AAS JAAT = a5
S Stk 2 A3 LPS A Al o X% sk
HT} oF 104 ool NO7F S7HES ERIEA,
EE50] LPSZ <13 NOUE S 5 &8z 71Tl

[e) uH

—_

e Rl

SRRISIATH (Fig. 3) webr], vl FEEES 3 9
S gy o= A Aozt AztAr) 53] dwdgS
3l 2291 sample 2-LPS 10 pg/ml X 2] 3 7ol A& LPS
<71 NO Aol LS A2lzel Hlsh 40% ol’de] %

&S YeEhNles 300 pg/ml 2

= FTEAME 60% ©]d2]

(B o e o

-

k<)

¢

]

=

il

=

B KU oo ox ok e B

RS

o
b
Lo

G4 FZF AR (sample 1)ol] BI&l kst
F7kE A& g o] golet AlEHT. 53]
Lactobacillus plantarum (KCTC 3108y o]&3lo] g 374
< Age o FEES AESHS UEA] ZowA e F
5o gykel g gt 3l 715 S AR
A1e] &g TFsAS 7S 7 dom, % nAdEd daE
4o thgk AF7F O o] Fo] Ao & Aolg} AEHTh
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