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Antioxidative Activity and Tyrosinase Inhibition Effect of Ethanol Extract and
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ABSTRACT : This study was conducted to investigate the antioxidative activity and tyrosinase inhibitory activity of 50%
ethanol extract and its fractions from the branch of Rhododendron schlippenbachii. In DPPH radical scavenging ability,
butanol and ethyl acetate fractions showed 59.98% and 55.17% of relative activity compared with positive control (ascorbic
acid), but the 50% ethanol extract showed relatively low activity. In nitric oxide (NO) scavenging ability, the ethyl acetate
and butanol fractions showed 141.80% and 131.55% relative activity compared with ascorbic acid as used for posi-
tive control. On the other hand, tyrosinase inhibitory activity of the ethyl acetate and butanol fractions showed about twice
higher activity than positive control (arbutin). It means that the ethyl acetate and butanol fractions from the extract of R.
schlippenbachii branch has ability for used as effective radical scavenger and tyrosinase inhibitor.
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Aol ALgH (Rhododendron schlippenbachii)’ FA| =
2012+ 59l b UM AFE 2oz 42 A7 st
3L 40TCoA Azt jr Aol ARSIt 2 FEol ShA
qeE fes, T7 %—«i FE=5 At HuE 4
I d 5’*"401]/\1 7P et Aoz RlE 50% olehe
S = &= @%O}ﬁq’ Azd A% 7] N8 kg s
blenderg AME-3te] E2gE - 50% ethanol 10 £ & F=87)

ek

ﬂil

2 o] 80T 2417H 33] wiiEale] FE2ES 2
T oy, bR 9 5AAZ AHES AA 560g0] FEE
< FFHoz FHFALE o] T 50gS THTO EAAA

chloroform, ethyl acetate, butanol =02 ¥32 AAJsle] zt
7} 8.2%, 14.8% 35.2%, 41.8%°] F&E BIES Ao,
F2EZ I 4T olstz Rsiar] Ao ARS
. & Polyphenol &t&t =8

ojgste] FEE E +IE AEY
polyphenol &S ZA3sIATH (Otto and Denis, 1912).
Methanolo] 1 mgmd g2 23171 ABNH 80 14 ¢} Folin-
Denis reagent 80 /4 &5 E3ste] 3E7F WESAIZL H 10%
Na,CO; 80 /4 & Eqtato] IA7HERE QoA HhEAI &
Al 120 i E FH3F] 96well plateol] €7 700 nm oA &
FrE 439 AFEZ R tannic acidE 0 ~ 500 pg/mle]
TR Alxste i A9AE 2SI F polyphenol EHe
= mg/g® LERARITH

Folin-Denis¥ &

=

o

3. Flavonoid &2k A
s s3hE T 53 o7 7K 7158

YRl sle

440

2 &HA flavonoid TS FotE7] #18] Moreno 5

(2000)2] WHE W] Thewt ol SASAT 1 mgnt
F5=2 methanoldl] 8312171 A4 100 142} 10% aluminium
nitrate 20 /€, 1 M potassium acetate 20 /20, methanol 860 10
;—q,a] 2 jﬁlg}_o:] 4(}‘?‘-71- u]-&x];] 5. 415nm oﬂ/q iyq-\:

=

% flavonoid T 3 mg/g_i

4. DPPH radical 2Hs =4

FEE 4 BYE AR A vaal] 8l 1L,1-
diphenyl-2-picrylhydrazyl (DPPH)S AR5l radical 2752
=313t} (Blois, 1958). Z+ A|EE methanololl 0.1~ 5.0 mg/ml
o] st w2 SalAIZl AEY 20 09} 200 1 ME £-3)
A2l DPPH &4 180 b & Eqtate] 1587F ehdellx ke
A1Z1 ¥ microplate reader (BIO-TEK, USA)E A}-83}
517mm oM FBEE S0 SA4E FEEE vEoE
50%2] DPPH radicals 4~735F=d] € 23k 5% (concentration
of sample for scavenging 50% of radical, SCs)E AlXFsISITh.

Positive control2 ascorbic acidE AM-3IA ).

5. Nitric oxide 2Ms =3

Nitric oxide (NO) Z4~7 4 £ Marcocci 5 (1994)] WS

Fal] T3 o] 4313 ‘3]- 10mM sodium mtroferrlcyamde
(1) dihydrate 50 120 2} ZE”“oﬂ TR §3AZl AR
30 E T F 25CAA 1502 EF ¥REAIFTE 1%
sulfanilamide (in 30% acetic acid) 60 /4 & &3l 55T
THAl 0.1% N-(naphtyl)ethylenediamine dihydrochloride (in
60% acetic acid) 60 (& EE3l] 3047 A20A HESA

21 & 520mm oA SEEE ST HRTECE ascorbic
acids ARSI L% Al SHTE AR e
AINE 7|Fo = ﬁ\—ﬂ == AT

6. Tyrosinase Afoll &4 =X

Tyrosinase®] 2§ 23} A== DOPA chromeS H|AH
o o8l Z7gsk= WHERE tyrosinase A3l A4S 43I0
ot (Jung et al, 1995). 0.1 M phosphate buffer 100 /£ £}
TEE AR N 205 EFEI] 587 A2olM wEEAIR
o} B3 Aol 0.1 M phosphate bufferdl] 83171 tyrosinase
(1K unit/mé) 30 £} 1.5 mM tyrosine 30 & &35}
37CelA 1027F vEAIZTE vhgo] SR 490 nmellA] &
JrE =4 om, AlZN thAl buffer AL A}L-3H
blank®] FF=E 7|Fo® A FAE AE3IAUIL, positive
controlZ arbutinS AH&-5}ATH

Z.



= |Rle|

7. MTT assay0ll oISt MZ=H =H

FEE 9 BEIE AEQ MESAE MTT assay ol
ol& =A3I9tt (Shin et al., 2003). AIESA Al AFE-H
SEMETR Raw 264.72 T ST AEAAAE
(BROPIA &4 ¥ Z1& AR-s19™, Dulbecco’s Modified
Eagle Medium (DMEM, WelGENE, Korea)#ll Aol 10% FBS
9} 1% penicillin-streptomycing &35t WX & AMEsITh
vk E Raw 264.7 AIEZ 96well plated]] 1x 10* cells/well
o] TR st 24A17F wigste] H3F B g st A7l
5, FEHE A% A EE AEste] 2447 FF wiet
Atk PBSOl| Smgml o] FEZ &3AA AXd MTTENS
7} wellell 1048 7F8aL, 37C, 5% CO, 27l 4x)7H
B REEAIA MTTZF SHE=E si3ith. #iAE A A
=, ZF wellell 100 ££2] DMSOE 37}t AAE formazan
AR EAA 540 m oM FRES PN, A5
thal PBSE ARE-E blanke] VNEoR AE AEE
el =

9. SAEM
x|

(=]
T A

s} £

1=]
R

H2} (mean + SD)E A AT 7ke] BAEHH
2]-& windows-& SPSS 12.0 (SPSS Inc, Chicago, USA)S
ol gatirt. 7+ == 7+ 3782 Bl one-way analysis of
variance (ANOVA)E Aldlgt & AFSEA OS2 Duncan’s
multiple range testg AAIEI] p<0.05 FEolA felidol
UE Ao SIS

1=
AR

oE

i

o}

b=

ala

1. & Polyphenol ¥ Flavonoid
_’%i% ul T’\i‘é‘:']

HZ 7 2 E2] polyphenol#} flavonoid $+
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Table 1. Total polyphenol and flavonoid contents of the extract and
fractions from the branch of Rhododendron schlippenbachii.

Polyphenol Flavonoid
Solvent Extracts (mgng AE) (ngfg RE)
EX 256.73 + 2.11¢ 36.61 + 5.34%C**
CF 60.36 + 0.31¢ 17.83 +3.79¢
EF 470.65 + 6.16° 117.85 + 10.02°
BF 428.49 + 3.21° 40.58 + 1.43°
AF 470 £0.12¢ 15.85 + 2.78¢

TAE; Tannic Acid Equivalent.

*RE; Rutin Equivalent.

*Values are mean+SD (n =3). EX; 50% Ethanol Extract, CF;
Chloroform Fraction, EF; Ethylacetate Fraction, BF; Butanol Fraction,
AF; Aqueous Fraction.

**Different superscript letters in the same column show significant
differences at p <0.05 by one-way ANOVA and Duncan’s multiple
range test.

Table 2. DPPH radical scavenging ability of the extract and fractions
from the branch of Rhododendron schlippenbachii.

Solvent Extracts SCso'(1g/mb) Relative activitf(%)
EX 0.24 + 0.07*** 46.06
CF 2.57 +0.14¢ 4.46
EF 0.21 + 0.06" 55.17
BF 0.19 + 0.04° 59.98
AF 8.20+ 1.03° 1.40
AA 0.11 £ 0.01° 100.00

TSCsp, concentration of each samples for scavenging 50% of DPPH radical.
*Relative activity; ratio of SCso value compared to positive control
(ascorbic acid).

*Values are mean=SD (n = 3) without relative activity. EX; 50%
Ethanol Extract, CF; Chloroform Fraction, EF; Ethylacetate Fraction,
BF; Butanol Fraction, AA; Ascorbic Acid. Ascorbic acid was used as a
positive control.

**Different superscript letters in the same column show significant
differences at p < 0.05 by one-way ANOVA and Duncan’s multiple
range test.

2004; Manach et al, 2005), flavonoid SA] HFEZFQ =
A 35HE 5 32 A superoxide, hydroxy radical®} 7He
MEEFE 2R free radicals flolF= ksl 84S
H| 23l 3¢, 34t 5 ohdet AR S TR BlesE &
HA4 Aok (Dewick, 2002). Wb HZ: 714 FEE2] ethyl
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Table 3. Nitric oxide scavenging ability of the extract and fractions
from the branch of Rhododendron schlippenbachii.

SCso'(1g/mb)

Solvent Extracts Relative activity*(%)

EX 0.98 + 0.14%°** 80.55
CF - -

EF 0.56 + 0.08° 141.80
BF 0.60 + 0.08 131.55
AF 2.29 + 0.42¢ 34.46
AA 0.80 + 0.10° 100.00

"SCs, concentration of each samples for scavenging 50% of nitric oxide.
*Relative activity: ratio of SCso value compared to positive control
(ascorbic acid).

*Values are mean = SD (n = 3) without relative activity. EX; 50%
Ethanol Extract, CF; Chloroform Fraction, EF; Ethylacetate Fraction,
BF; Butanol Fraction, AA; Ascorbic Acid. Ascorbic acid was used as a
positive control.

**Different superscript letters in the same column show significant
differences at p < 0.05 by one-way ANOVA and Duncan’s multiple
range test.

Table 4. Tyrosinase inhibitory activity of the extract and fractions
from the branch of Rhododendron schlippenbachii.

|C50T(ﬂg/ mé)

Solvent Extracts Relative activity*(%)

EX 1.53 £ 0.16%** 121.71
CF - -
EF 0.76 + 0.06* 246.63
BF 0.82 +0.10° 226.85
AF - -
AB 1.87 £0.19° 100.00

*ICs0; concentration of each samples for inhibiting 50% of tyrosinase.
*Relative activity: ratio of 1Csy value compared to positive control
(arbutin).

*Values are mean = SD (n = 3) without relative activity. EX; 50%
Ethanol Extract, CF; Chloroform Fraction, EF; Ethylacetate Fraction,
BF; Butanol Fraction, AF; Aqueous Fraction, AB; Arbutin. Arbutin was
used as a positive control. Different superscript letters in the same
column show significant differences at p < 0.05 by one-way ANOVA
and Duncan’s multiple range test.

butanol 8 12|32 FEE9] tyrosinase A3l &/Jo] positive
control2 ARE-E arbutin®t} &2 ZHoZ YERT 50%<]
tyrosinaseE AT o] a3t FEQl IC5014 ethyl acetate
¢} butanol 8] 22|53l FZEo] 22} 0.76 g/ml, 0.82 pg/me,
1.53 pgml & JEPH S ZM positive controlE AHE-E arbutin
o] 1.87 pgmb BTl & A &S Btk 53] ==
FAME arbutin 2T} 32 tyrosinase A4S HIo=ZH
) 71548 g1 Sl SAER wElet 2871 o
F7H A 28 Ao AE I
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Raw 264.7 cell viabilities of the extract and fractions
from the branch of Rhododendron schlippenbachii.
Values are mean + SD (n = 3). EX; 50% Ethanol Extract,
CF; Chloroform Fraction, EF; Ethylacetate Fraction, BF;
Butanol Fraction, AF; Aqueous Fraction.
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Kwon, 2009).
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