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oF: B Ao M= v x FEE9) kst 28} tyrosinase, elastase A8l &3, W E 355 = ethyl acetate

fr AYES A X3 o) E I XS F Y S BAE ARy 7S4S SHEeY M x FEEY
free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) AAZ8/3 (FSCs)) - ethyl acetate w24 1.83 ug/mL o2 ek
W} Luminol- 2184 18P833S o] 28k Fe' -EDTA/H:00A1o014] A E 849412 (reactive oxygen species, ROS)
of th3t s x &5 F S5 (0SCs)-S 50 % EtOH extract -2l A 0.064 ug/mlLC 2 ethyl acetate$} agly-
cone - HT ¢ & 4L YEIITE T E FE5l Ulsto] rose-bengal £ S7HE AFE A 80 FEde] ot
oA &35 S 1 ~ 10 ug/mLe] Fxolld sE-dEFor 0,02 8 498 oAsit) v a3}
74 0 2+ 717} tyrosinase®] B4 A3 @3 (ICs) & S 3F =l ethyl acetate =& 3} aglycone =3 A Z2+2}+ 70.5
ug/mL, 12240 ug/mLE YEREO W elastase®] 4 A3 @(ICs) = ethyl acetate && ¥} aglycone w3 o] 24zt
51.40 pg/mL, 20.73 ug/mL2 YERGT) TH8 % %5 ethyl acetate #3 & AHS Hof] =23 5 180 min F<F
30 min {FAOZ 4 H{EE 573 47 placebo A H|ste] ThEx F2E I AH SR EFES 1 ~4 %
A5 Z7MA AR T3 180 min B9t S AEY] S ST 77 g/mh O FEE(102 g/m’h) 3 F-5-3} placebo
(89 g/m’h) I B PE o o] AL R NS Jep)Qi) o] AREL Wk FEE0] '0, 3 g
ROSE &3A171AY &AF o 2R 183l ROSe didsto] Alzuh-E Bs3oza A, 53] el Aol =&
H oA FASAIZA 22T 5 S 7RI 3k ThH % 9] tyrosinase, elastase A3, M x FEE
ST AR 1A A ARESY s diesle] 715 sHEE AAEA Y §& 7Fedol Ales ERlskith

Abstract: In this study, the antioxidative effects, inhibitory effects on tyrosinase and elastase of Rhododendron bra-
chycarpum D. Don extracts were investigated. And the moisturizing effect of cream containing R. brachycarpum D.
Don extract were investigated by clinical trial. The ethyl acetate fraction of K. brachycarpum D. Don extract (1.83
ug/mL) showed the most prominent the free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activity
(FSCs0). Reactive oxygen species (ROS) scavenging activities (OSCsy) of R. brachycarpum D. Don extracts on ROS
generated in Fe" -EDTA/H,0, system were investigated using the luminol-dependent chemiluminescence assay. The
50 % extract fraction (0.064 ug/mL) showed the most prominent ROS scavenging activity. The protective effects
of extract/fractions of R. brachycarpum D. Don on the rose-bengal sensitized photohemolysis of human erythrocytes
were investigated. The K. brachycarpum D. Don extracts suppressed photohemolysis in a concentration dependent
manner (1 ~ 10 yg/mL). The inhibitory effects (ICs) of R. brachycarpum D. Don extracts on tyrosinase were determined
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with ethyl acetate fraction of R, brachycarpum D. Don extract (70.5 yg/mL) and aglycone fraction of extract (122.40
ug/mL). The inhibitory effects (ICs) on elastase were determined with ethyl acetate of R. brachycarpum D. Don
extract (4350 ug/mL) and aglycone fraction of extract (20.73 ug/mL). The cream containing the ethyl acetate frac-
tion of R. brachycarpum D. Don extracts was formulated for skin hydration effect and transepidermal water loss
(TEWL). The cream containing R. brachycarpum D. Don extract was applied to the right lower arm. After 180 min,
the water contents in skin were increased by 1 ~ 4 % than the placebo cream. And TEWL of parts was decreased

as 7.7 g/m’h (experimental cream) and 89 g/m’h (placebo cream) respectively. These results indicate that ex-

tract/fractions of R. brachycarpum D. Don can function as antioxidants in biological systems, particularly skin ex-
posed to UV radiation by scavenging 10, and other ROS, and protect cellular membranes against ROS. And in-
hibitory activity on tyrosinase of the aglycone fraction could be applicable to new functional cosmetics for whitening
and anti-wrinkle products. Also the increase of skin hydration of the cream containing extract could be applicable

to new functional cosmetics for antiaging.

Keywords: Rhododendron brachycarpum., antioxidative activity, whitening, skin hydration, cosmetics
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2.1. 7171 & Alek

UV-visible spectrophotometer= Varian (Australia)
AFe] Cary 50, 48T F-& 8ol A3t Spectronic 20D
+ Milton Roy Co. (USA) A%, 3}8Mik47]+= Berthold
AHGermany) 2] 6-channel 1.B9505 LT
IstekAH(Korea) A2 AFE-3FSITE

(4+)- @ -Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, luminol, heparin, A2 AF-%
rose-bengal, free radical A=A ARE3F 1,1-di-
phenyl-2-picrylhydrazyl (DPPH) radical Sigma
Chemical Co. (USA)elX +4J&to] ARE-siitt. 71et
FeCls - 6H,O+= Junsei Chemical Co. (Japan) A&<,
H,O»%= Dae Jung Chemical & MetalsAH Korea) #|3&-&
ARESFGlT) $hE 8- Azl AFE-E NapHPO, - 12H0,
NaH:POy - 2H,0, NaCl, trizma base, HCl “12]1L etha-
nol (EtOH), methanol (MeOH), ethyl acetate
(EtOAc), octanol & 71 vl AT 53 AlokFS AHS-
et 7127 AFEH L-tyrosine®} N-succinyl-(Ala)s-
p-nitroanilide, 4% AFE¥ tyrosinase (9.3 mg solid,

=, pH meter+=

5,370 units/mg solid), elastase (4.5 mg protein/mL., 6.5
units/mg protein)+ Sigma Chemical Co. (USA)e°lA
T5te] ARSI HluEdE AR (+)- @ -toco-
pherol, arbutin, apigenin, quercetin, kaempferol, ori-
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methanol®ll €3141%1 0.2 mM DPPH 9] 1 mLel olg
& 1 mLE F7hekal o] 59 F&5 1 mLa F71
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2.5. Tyrosinase Xsffetd A
L-Tyrosine . Z K-8 Wapbd A oA @A uk-s-
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wEbA] tyrosinase®] A& nlWlEA S S5k
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o7 Agsiglon, ARy B ENFE o/mhE 7

skt HI7HE AAs] el TA R Al 72 AF
s SAAFHLH, Al FAAE Wit

2.8. EAIXZ]
BE AL 33 HESIG I BEARAL 5 % Fo5
ZFof| A Student’s t-testZ 3t}
3. Zxn ol &
3.1, oHx =EF0| sitsl &4

3.1.1. DPPHE#Z 0|28t Free Radical A&
A Eref| Qlo] EAdAEA T 2 gy e Q& Y

A3 REadt 574 161
Table 1. A Formula of Cream K. brachycarpum D. Don.
Extract
Content(%)
Component -
Placebo Experimental
DW Up to 100 Up to 100
Glycerine 7 7
1.3-BG 5.2 5
Xanthan gum (Keltrol-F) 0.1 0.1
TEA 0.2 0.2
Methyl-paraben 0.1 0.1
Ceto-stearyl alcohol (Lanette-O) 2 2
Stearic acid 1 1
Glyceryl-stearate/PEG-100 stearate 15 15
(Alracel #165) ’ ’
Bees wax 1 1
Glyceryl monostearate (GMS-205) 1 1
Squalane (Pripure R 3759) 8 8
Caprylic capric tri-glyceride 5 5
Paraffin wax 2.5 2.5
Dimethicone (Si-200/100 CS) 0.3 0.3
R. brachycarpum. D. Don extract B 02
(EtOAc fraction) ’
El]
. =5 | I
i, o7 1
£
EE 15 +
& s | =
| |

0

50% EtOH extract  EtOAc fraction
Figure 1. Free radical scavenging activity of extracts and
fraction of R. brachycarpum D. Don and references.

Aglyconfraction (+)}-a-Tocopherol

Al A @ Abs) 9h-g-2 AbEabst S s A4
S°]t}. (+)-a-Tocopherol 52 AsAI= A4t
oA A Fakstetr]Ze) a4 TR ZEste] Az
o TANOEMN Mxus BEsitt o] W FAF
NE g3k FAEsA 9] 582 HY 3T free radical?l
DPPH9}E] Whe-& F3to] ok 5 9l

U8 % (R. brachycarpum D. Don) &=} B &3
Q1 (4)- @ -tocopherol®] free radical A& (FSCs)
=7 A= Figure 100 YeRSItE v % 252 50 %
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Figure 2. Reactive oxygen species scavenging activity of
R. brachycarpum D. Don extracts and reference in Fe’'-
EDTA/H:O; system by luminol-dependent chemiluminescence
assay.

extract ¥3 9] FSCs 22.43 pg/ml., ethyl acetate
30 74 1.83 ug/mL, aglycone #22 6.67 ug/mL 2.
2 Yepgth vla 8% ARESE (+)- @ -tocopherol:>
free radical 2~ &7 ] 8.98 ug/mLolt}. Ethyl acetate
F& 3} aglycone +8S (+)- a-tocopherol@} H| W S

u] free radical 2~AE/do] HolFS & 5 Uk

3.1.2. Luminol &g 0|25 Fe* -EDTA/H.0, Hlofl U
oM ML 271 BM(ESMES)

Luminol& Fe* -EDTA/H;0, AlelA] A% ROS

o8| ArslE]o] B Pﬂ%ﬁl ofu|i-EAte] H© F ukg
(420 ~ 450 nm) & st= A2 geA Qo) % >
F59 L 2AZE(E FAEFs, 0SCs) S

==T1 0

Figure 20 YERARITE W% FZ252] 50 % extract
B30 G AAEAE 0.064 ug/mL, ethyl acetate
F8-& 012 pug/mLe] 1L aglycone 82 011 ug/mLO=
Uelgt o] FEEE2 B EARE A-S L-ascorbic
acid (150 ug/mL)% 2AZdRY F5 & 5 Sk

At Mggtol mbujof thEt MZES
7HA] AatsiA =2 E/dAt
X3 3= Figures 3, 4°]

Ayt *ﬂnﬂ' 50 % 3 ==d A= AR )<
MERTEo] S5 I vehdth T8 %2 50 %
extract 82| 71, 2,5, 10 ug/mL 2] %“E"ﬂ’ﬂ zkzy
397, 40.7, 53.7, 79.5 min, ethyl acetate & 2] 7% 36.5,
51.7, 75.4, 171.8 min, aglycone #&2] 7% 412, 48.3,
83.8, 1379 mino & F& oJEH o7 AX BT gi=

tjetaldFste] =), Al 367 Al 2 &, 2010

12
i
=
v

050 % exract fraction
BEtOAC fraction

150 mpeglycosylated fraction

il

Concimntionu.lg.'mL)
Figure 3. Cell protective effects of R. brachyarpum D. Don
extracts against 'Os-induced photohemolysis of human
erythrocytes (Control = 32.0 + 1.0 min).

[=3
E=1

(50, min)

wm
(=3

Protective aclivity for erthrocyle

AN

o Husds

L}EMJ Atk 10 pg/mLelA

all

50% exiract EtOAc fraction
fraction

o] FEE

Protective activity (min)
2 2

3

Deglycosylated (+}g-Tocophemn!
fraction

Figure 4. The effect of extracts and fractions from K.
brachycarpum D. Don and references at 10 ug/mL on the
rose-bengal sensitized photohemolysis of human erythrocytes.
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3.3. Tyrosinase Aoff &4

uﬂg}u /\gzd oﬂ 0101 1\-1 614/\1 tyrosinaseO]E]'. o]
B tyrosine © 2 A-E *ll}ﬂ—t— Aehd AR
%, tyrosine®|A] 3,4-dihydroxy-L-phenylananine (DOPA),
DOPA|4 DOPAquinone, ~12] 1 dihydroxyindole (DHI)
ZHE eumelanin© 22| HA3HS Frllsh=d] #odic}
WX FEE 5 ethyl acetate ¥2 7} aglycone F2 9]
73l tyrosinase A 3&Ad(ICs0)©] 44 705 ug/mL,
49.97 ug/mL o2 ¥ EHE AHEst 7154 s
olal A 2 2 oA arbutin®] A8 B4 22688 ug/ml
o] vl = = tyrosinase A#EHS B A tH Figure 5).
webA ethyl acetate & 4l aglycone ¥8S 3pE0l
=& Ay vanrt F AoR AlmHT
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Figure 5. The effect of extracts and fractions from K.
brachycarpum D. Don and reference on tyrosinase.
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Figure 6. Representation of skin hydration by Corneometer
CM820 measurement. The measurement was tried out at
normal room condition with 14 volunteers during 180 min.
The zero point is before the use of cream containing R.
brachycarpum D. Don extract.
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Figure 7. Rate of increase in skin moisture content.
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Figure 8. Representation of TEWL by Tewameter (TM
300) measurement. The zero is before application cream
containing K. brachycarpum D. Don ethyl acetate fraction.
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