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Abstract: In this study, the antioxidative effects and inhibitory activities of unripened fruit extract of Rubus coreanus
Miquel (R. coreanus Miquel) on tyrosinase were investigated and the potential applicability as a cosmeceutical in-
gredients was evaluated. All experiments were performed with 50% ethanol extract, ethyl acetate fraction and aglycone
fraction of unripened fruit extract of R coreanus Miquel. The DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging activites
(FSCs0) of 50% ethanol extract (6.56 f£g/mL) and ethyl acetate fraction (6.14 xg/mL) of unripened fruit extract of
R coreanus Miquel were higher than (+)- @ -tocopherol (8.98 /£ g/mL), which is known as a typical hydrophobic
antioxidant. Reactive oxygen species (ROS) scavenging activities (OSCso) of 50% ethanol extract (0.83 xg/mL), ethyl
acetate fraction (0.84 g/mL) and aglycone fraction (1.13 g g/mL) of R. coreanus Miquel on ROS generated in
Fe’"-EDTA/H,0, system were higher than L-ascorbic acid (1.5 g g/mL), which is known as s typical hydrophilic
antioxidant. The cellular protective effect of extract and fraction of unripened fruit extract of R. coreanus Miquel on
the rose bengal sensitized photohemolysis of human erythrocytes was increased in a concentration dependent manner
(1 ~ 50 pg/mL). And 50% ethanol extract in 50 g/mL showed the most protective effect among extracts (7 so =
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296.3 min). The inhibitory effects on tyrosinase of ethyl acetate and agylcone fractions were higher than arbutin. These
results indicate that unripened fruit extracts of R. coreanus Miquel can be applied to antioxidant scavenging ROS includ-
ing radical as an alternative whitening agent to replace arbutin.
Keywords: Rubus coreanus Miquel, antioxidative activity, tyrosinase, photoaging, cosmetics
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solid, 4,276 units/mg solid)= Sigma Chemical Co.
(USA)oll A T-d3ted AREatAdTh Hla=d 2 ARE-]
(+)-a-tocopherol (1,000 IU vitamin E/g), L-ascorbic acid,
UFE L Sigma (USA)ONIAM FA3tATh & AF el A
&3 v e BEA= 20131 59 e AIFOA 7

st A8kt

2.2, D|M% 2Exte| 28 9 55
AzH "4 522 100 g= 2A A2 F 50%
AT 2 LE ol g3te] FY FU AN F

sheae. o] elelg 7t

g A9k = oil%OMlEﬂOlE 23e

50% B FEBE Y $EF F B nI4S
_] =]
le)

= =
ol 5te v1ZE B AATEL ol& e - 33

of TS A

w3 ool 8] o] YRE 4 s
el W cIg3lef I AZNA olFAT 1
& AT 4Y YYe odopsel= e
Q)

A7 &Foll HSO, 2 O}Aﬂg e
g 71dsliA] 35 . WA
5% KOH-MeOH &0 2 =3 A3ty Z3}
T OA| oll”oAlH ol E = 7
FE5t] Aol ARSI

2.3.1. DPPHEZ 0|86t Free Radical &7 &4

DPPH' Algwl gz 274%S HU1E 5 Qe
AP oA, vz A 2Ll DPPHOY et
AAZASS Bl 5o 3Py e =Adct A

9l Elo] ZAvlo]= A8 B4 Bt 297
3 HPHS ek &3]A1%1 02 mM DPPH &9 1
mLol| o8-S 1 mLE 71t o8 $=9] A%

24 FE2E 1 mLe 37ete] 42 o A-2ollA

B2 W] 3 spectrophotometer 2 517 nmoi| A
FES ST 11 84 AU ANEE ¥R
Fo 95 EZT(control) 2. & 3l A|EE P2 A
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L-Efo]24l o2 RE daid

=X
el

Aol A A v

eksbaEsta) #3949 A 4 5, 2013
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mg/mL) 1.0 mL, potassium phosphate buffer (0.1 M, pH
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Free radical scavenging activity
(FSCg, ma/mL)

50 % EtOH extract EtOAc fraction Agly fraction  (+)-a—Tocopherol
Figure 1. Free radical scavenging activities of extract/fractions
of R coreanus Miquel extract and reference.
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Fe3*-EDTA/Hzoz7il o| = Fe* 3} H,0,0l 230 Fenton
20] gojut}. o] 3t Fenton HHS-ol A= 10,8 A

, + OH, H,0,)7} A=,
Hy 2o Ho|ZEL ke o] 2 . OHE A A7)

43S o] 83l o 7}
A ROSO| High F&itslsS SAIATE FHE2
Fe'-EDTA/H,0, Al A A= ROSO &8 Aksle] 1
SE A9 ojni-zehio] Hu} ojmi-zEke
ThA] vl 2 Hol XA 33420 ~ 450 nm)=
3l7] W&ol o]& o] &3l ROSY &2AES 4T
T Aok

MG BRA FE

Figure 20 YEF AT vl s B8] 50 % ek
FEE ddolAHolE E82] 0SCse ZH2} 0.84

£ 0.02 pg/mL, 0.85 + 0.01 ug/mLE YEPFOH, o=
22 £8L 1.12 £ 0.09 uygmLZ S = AT} o]
A= Al EAsh=s dEF 84 ksiAIQd
L-ascorbic acid (OSCso = 1.50 + 0.85 ug/mL)$} H] 23}
Atk v S BEA 50% e FEE, odolAH)
o|E Eg U olzg|E g2 474 L- ascorblc acid®.
o oF 178, 1.76 2 1.34 ¥} ©] & ZA44k4 &4 &4
< YERSIT

Bl ZAllo]= A3 2y H7h 299

(5]

(0SCg, Hg/mL)

ROS scavenging activity

50 % EtOH exdract EtOAc fraction Agly fraction L-Ascorbic acid

Figure 2. Reactive oxygen species scavenging activities of
R coreanus Miquel extract/fractions and reference in Fe''-
EDTA/HO, system by luminol-dependent chemiluminescence
assay.

3.1.3. '0:02 Q& A2 Mol ntujof ChEt MEES Fat
Zpe) o] ZAEE 5 WolAe 229 22
FE574A 0 27 FF7F whgo] Yoyt wEA 0,9}
o2 ROSES A3t 'O HH-AJo] w9 & ROS
ZA ME g FAHHEQ] AR L ASIAIA A H I
2keib-g-o] AEAtsiik-g-S A AIZITE o] A o]
Sk kg2 Mxzute] 53E doA AEE E3AZE
Bk olye} 88 o)t wEkA Al HE A A
Rrp=2 o]%s} ,\J-ﬁ_g é ‘ﬂ% %]—/H/\l—)\oﬂ 9,]%} &AL
stAlo] 31z, A A Fiksiatg, Tl 4ks) M|z ute)
i3] 88 d4 5 dolE F Atk AV HAEE T
skl AE T AIEZ7} 50% JMQ—«EH Age N«
5002 AXRE G35 vlws)] & 4 o) o] g
ANFo AEZRT FAo] 2457 A Hehdth
QZTO 2 ASE YolFX &1 77 A4
o] 75 At BRE A$o Ao iz
T2 15°] 2930 minl. 2 2HY £ 1 min ¢|WH=E
Add o] F5 kA YERSTE Rose bengal S 3 71slar
FZALE ¢ IS 759 rose bengalS H71shA| gL
FZA P ASE BT RS 120 min7HA| = &
o] Ao dojupA] Ut
nj s B1221 50 % OHEP% FE2E9 AT r5°l
5, 10, 25, 50 pug/mLe] =0l Z+7 61.2, 77.9, 178.8,

1 H

296.3 min, o|EolMHO|E EF2] 9 51.5, 59.9,
66.4, 177.5 min, o}=8]& EFo| ¢ 593, 71.7,
101.8, 158.8 minZ % o|EZXO0F AXRT FHE

VMY A th(Figure 3).

Ve ¢ AER S 53-8 YERAIE 50 ug/mL
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Figure 3. Cell protective effects of R coreanus Miquel
extract/fractions  against '0,-induced photohemolysis  of

human erythrocytes (Control = 29.30 £ 1 min).
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Fgure 4. The effects of extract and fractions from R coreanus
Miquel and reference at 50 wug/mL on the rose-bengal
sensitized photohemolysis of human erythrocytes (Control =
29.30 £ 1 min).

£ J|ELFE 1
AR (+)-a-tocopherol (74.3 £ 6.4 min)2] 7 sp=
S Th(Figure 4). 50% ol&-& FZ&34 o Dol H o]
E 29, ol=8lE 299 rs02> A2 293 £ 5.9,
177.5 £ 5.1, 158.8 £ 9.2 min&.Z YElGT o= vl

8% i) A B8 A8 B

Y

S Hlw

E32Q (+)- @-tocopherol T} Z+2} 4.0, 2.4, 2.1 B =
S AEZRE GHEA, o] AHE T njAds B
BALe] Al £33 25 52 NERT G35 F3) g4t
ARAY & §& 7HsS SIS

3.2, 0|8 52Xt FEE2| tyrosinase Xaff &4
depd RS oy FEE AXHA FPEH=
Aoz deEx YA, WA FhE B ZAY
ojzo|t}, o] EAhE L-EO|ZAICERE AIZEE=
Hehd YA g FollAl, L-Efe] 2414 3,4-dihy-

eksbaEsta) #3949 A 4 5, 2013

Inhibitory activity (ICgg, Hg/mL)
h
=]

50 % EtOH EtOAc fraction Agly fraction
extract

Arbutin

Figure 5. The inhibitory activities of R. coreanus Miquel
extract/fractions and reference on tyrosinase.

droxy-L-phenylananine (DOPA)ZE, 18|31 DOPA°I A
dopaquinone 2. & 4F38}E| = 7o —’:‘—Uﬂi 2F-g-git.
o] F W] 48} Whg o] $& gL ApLA o R
doju}r] wjol|, Efo] ZAV|o] =7} Fofsh= BEE-0)
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EAYo|= A3l &42 v &A-S Hrist=d vl
§- S8 8ot B Ao vAg BEA F
I fEAH AR A A e S
42 3t o] ZAMo]= A &4
Figure 5).
BEALS 50% oeHe FEET ool ]
3lo] IG5 2+ 2359 + 7.4, 173.0 = 0.7
g/mL 2 yeisith =3 ofaEE 89 1Cse
137.9 + 23 pugmLE Al 9 F 7 &2 Elo|2A
Ylo|= A3 A4S YA 50% dEE FE5=
2 Hln EFZ AR EHE (2269 + 1.6 ug/mL)¥}
AR EfolZAo] 2 A3 &4 JERAATE HE
A o dolAH 0| E #8]3} ofF el £35S ERE
vl 242} 1.3, 1.6 vl %2 Efo] 2AJH|o] 2 A3l &4
< YeRAT mebA mlds BEA FEE9 9

o1 =
otAlElo|E &8 H ol=gE #¥2 HY J|eA o

[e)
RS

524 FAFl &8 7FeAdol dta qAXIT.
4.2 B

1) "AE B2 F2E] AR guZd &A &4
(FSCso) =74 A}, oldolAE|o]E £2(6.14 ug/mL)

> 50% SNEE FEFE(6.56 ugmL) > (+)-a-tocopherol
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(8.98 ug/mL) > o}=ZE]< £ (18.75 ug/mL) =A1E
ERtt wEba] oHolAE|olE 83 ol &
& (+H)-a-tocopherol R0} =2 2| &A A& 7
© 2o 2 gRl=}lh

2) MG BREA FE2E A A Y (F
4EslE, 0SCso)2 50% o EehE FZE(0.85 pg/mL) >
oHolAEo|E EF(0.84 ug/ml) > o= E £F
(1.12 ug/mL) > L-ascorbic acid (1.50 ug/mL) <=A1= 1}
Ebygth A B3 2% 8w 22l L-ascorbic acid H.th
S FMAE A4 S 2 Aoz IR

3) N4 BEA 289 0,2 5 YT 3
Fof tgk &3} Ao Al £ wF Fx &<
MERS a35 YT =3 50 pugml F55
71FOZ 50% oekE FEE, ool Ho|E £
g ol=EE B89 s 77} 2963, 177.5, 158.8
min® 2 B]nl EZI (+)- @ -tocopherol (74.3 min)}: T}
e o AERE F4S JeR)h

4) A HUZ 2A A, 4R A 84
'0,2 FrEE AT gy]o] 3k Etel| thate] 50%
ogte FEE3} ool H 0| E B3 Fe A AA
71 o2 B HT e A

S
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g 53 vi4% BRA 2B 3 54 2 2053
a 3] o]
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HolE #2](173.0 ug/mL) > &HE(226.9 ug/mL) >
50% OllEre FEE(235.9 ug/ml) <A 2 FlE )
E3] oldolAHo|E £ 3 olF & £9L HluE
) dREIRG oF 13, 1.6 W) =& A3 A& e
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