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Abstract: Dendropanax morbifera Leveille (Araliaceae) is an endemic species growing in the south-western part of South
Korea and has been used in folk medicine. However, the effects of Dendropanax morbifera Lev. on skin biology remain
to be elucidated. In this study, we isolated 1-tetradecanol and /3 -sitosterol from the n-hexane fraction of Dendropanax
mobifera Lev. and To investigate the whitening effect of the fraction, we tested the inhibition of tyrosinase activity
of 1-tetradecanol. The results show that the inhibitory effect of the 1-tetradecanol was higher than water extract and
n-hexane fraction. And 1-tetradecanol significantly reduced melanin contents of B16F10 cells compared to more than
water extract and n-haxane fraction dose-dependantly without cell cytotoxicitiy (below 100 ug/mL). We also investigated
the skin moisturizing effect using HR-1 hairless mice. The transepidermal water loss (TEWL) in the 1-tetradecanol treat-
ed group was significantly smaller than that in the other groups. To investigate the effect of the preventing hair loss
by B -sitosterol, we observed HR-1 hairless mice through periodic growth feature. The results suggest that hair loss
of mice by J -sitosterol was delayed and it’s hair density showed the highest. These data provide evidence that
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Dendropanax morbifera Lev. may be a potent candidate for the improvement of both skin whitening, moisturizing and

alopecia from the point of cosmetic industry view.

Keywords: Dendropanax morbifera Leveille, I-tetradecanol, B -sitosterol, whitening effect, moisturizing effect, hair loss
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2. M ur

Aok gl 7|7]

2 AgoA AHEE FAUT J2 s 4
(20143 39)ol A AEE I Y= AS FUSEA A
LAtk FEUYT Ao AE T dFHETAM A
Z 3 AT SAVUE dx o FEAY Y

=

S &g AHgE e AT 55 AloFE ARE
SATE FF49+ Milli-Q (Millipore Co., Milford, MA,
USA) ZA& FHAZ] A& AHsEATE vE A3 o
+ mouse melanoma (B16F10)E $H=A| 25-2-3)(KTCC,
Korea)oll 4] H-aFuro} ARE-8FA T A kS 913+ vl
A= Dulbecco’s modified eagle’s medium (DMEM),
phosphate buffered saline (PBS), --Elo}& #(fetal bo-
vine serum, FBS), penicillin & streptomycin, 0.5% tryp-
sin-EDTA Gibeooll Al 7943t ARE-SFATE 3-(4,5-
dinethythiazol-2-yl)-2,5-diphenytetrazolium bromide (MTT),
tyrosianse, melanocyte stimulating hormone ( @ -MSH),
dimethyl sulfoxide (DMSO) =& 4Hkojic acid), L&l
(arbutin)2 Sigma®ll A T3} 3, L-tyrosine= Junsei
chemical Co. Ltd. ZHE TU3IAch Aol A3
7171+ microplate reader (Molecular Devices, USA), te-
wameter (Corage+Kh- hazaka electronic GmbH, Germany),
digital microscope (SCALAR, Japan), 94&E8]7], &
7], @v]73, CO, incubatorS AH&-3FATH

22 N2 55, 25 U ZalyH|

221, R A EHFEE % n—hexane E&=
FAT A2 9 1.0 kg2 100 CollA 4 h 5% &€

& 329 30k 29 RS Y FY AE
o] g3t ANt HalHom, st dojzl A

40 T S8l AFIAES 7& 53] 3

2.2.2. n—Hexane 2&E252F HAME S5ME9| 22|
AU A= Y 1.3 kgg 100% HELS o] &35}
o] 60 CAlA 3 h 5 &) F=& 39t F=5=

T W T W W S

A

(B)
Figurel. The structures of [A] I-tetradecanol and [B] A

-sitosterol.

e} wFste] FAAXE 3] L2 96.0 g powers

i 5754 1 LE 0|83t =]l p-hexane= 713+

o2 & E53 WAE 8NS5 n-hexane 5=

AR g BEES 79t F5319] HF n-hexane

EYE 352 g& AU} n-Hexane w3 & 35.2 gollA]
[e]

18 g& ©]&3}4] open column chromatographyS A A|
3FATE Open column®l] AH8-5 % resin silica gel©]
™ 8] 2712 hexane acetons ARE-3Sle] T 833 T
Open column A3} 25 77]9] fractione LY 15
o SHA fraction (1.7223 g)& ©]-8-3+ open column
< gYsle] HFH o2 9719 sub-fractionS ATt
1% major spotO] A= 4HA £
< AR83te] HZAHAIA 1-tetradecanolS A Y3 (Figure
1A), 6'HA] fraction (98.6 mg)= ©]-83}°] open column
S F8Yste] AoJZ sub-fraction® A B -sitosterol (10
mg)< AU THFigure 1B).

3830 mg) acetone

2.3, O|#iE 0t Hot

2.3.1. Tyrosinase X3l &M =X

% v ETkE S5k ske] Wehd FAol
a3t Elo]ZA|L}olA|(tyrosinase) S-S A3
t}. 96 well plate] pH 6.82] 0.1 M PBS 220 uLol| Zt
AE 20 uLE #H7}8 F enzyme solution (tyrosinase
2,000 U/mL) 20 uL%} 71 2H(0.03% tyrosine) 40 uL=
A7V tr 37 CollA 15 min ¥FEA| 7)1 microplate
readerS ©]83}a 490 nmollA FF =S =AU

Efo] ZA oA Asj@d AlmEde] Hrbat

J. Soc. Cosmet. Sci. Korea, Vol. 41, No. 1, 2015



26 ol - AL
Ao = TAEE JERL o 2ol

Alxkskatt.

Tyrosinase inhibition rate (%)=(100-(A-A’)/(B-B’))x100

A AR S 39 SR %

B: TN ¥ F9 3%

A N B Ao FHE

B : A5} k5] FHE
232 MzZz 3 M=H{

AT 2P0 ZHE FYHHS mouse melano-
ma (B16F10)A|3£&- phenol red free-DMEM®l 10% FBS
2} 1% antibiotic antimycotic (100 U/mL penicillin and
50 ug/mL streptomycin)2 7}t 37 C, 5% CO, &
719] incubatoroll A A7} 70 ~ 80% FH(confluency)
7} =5 wjeFsiatt viAl = 5ol F WA Zo}
1L, el =23 AEE trypsin-EDTAES AH8-31
trypsinization¥t ¥ Alth v st FASHATH

2.3.3. NMxZ=4 "It

Mouse melanoma (B16F10)M 2o tf gk 3E -5
A5FZEE, n-hexaneZ8E L -tetradecanol &
TEE A437] $18] Mosmann[11]2] WS A3
of MEEHSHMIT assay)S Jy3FATE 96 well
plateo] AZZ 1 x 10* cells/well 2 -3} 24 h vl F
o] At F 7 AUt wEEE %7}E Hi A 2 m3kah
3L 48 h HfFEFATE miFe] B & MTT 8(5
mg/mL)S 10 uL A7}t 4 h 3 4 5HS A A,
AE A EZAAM AGE MTT- formaz ARAE 83
A 7171 $18ll 50 uLe] DMSOE F7FgF % microplate
readerE ©]8314] 540 nmol A FFE=E SAIIYITH
Ao AELLS U 22 202 ALk

N ZRYZE(%) = AEH7e T3 /U 272
FE x 100

5
R=n

234, Hapd M x| =X

L HoO —

B16F10 mouse melanoma’|ZE 6-well plate®l] 5 x
0" cells/mL ©] H == FH|3F 3 37 C incubatorol A

WSt 24 h 5 Wehd A

F=E291 50

eksldEsta) 2], Al 4149 A 1 F, 2015
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23taL 72 h 52 37 T, 5% CO, incubator®l| A Hl
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Az o] vjA & A At PBSE 23] A & 43k
A3l 0.2 mM PMSF$} 1% triton X-1002 $Hr3+ 67
mM PBS (pH 6.8) 500 uLE AH]al1 223tz i
3lod o] AElZ 1 h T iced] T 4 T YAE
719014 15,000 rpm O Z 20 min VAR dke] Eg
HAE 10% DMSOE &3k IN NaOH &S
7}ob_ 65 C @& XA 3 h B¢ FadS &
A2l & microplate reader® 490 nmol A &%
Attt O =AHZEL Ao gizoro &
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Melanin synthesis inhibition rate (%) = (100-(A-A’)/
(B-B”)) x 100

A NE BHE 3o S35

B: 3AE W 39 FFE

A A B8 e FEE

B ARG} g FRE
24, Bggs ot
241, HElEE A Mg 2l

AdF=S H AT 18 ~ 20 g2 HR-1 hairless
k26798, FA/EA)E (F)MERAEH] 2 FE] ot
ZHE At ARgstRen d¥sE A + A
q3 dFA3e =3 7S AA = 0}9313}. A3

B0 AGHAL X 23 2 T, % 55 + 10%,

373l
FrAIB=
28GA A SE&TE T
33t
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Table 1. The Information of Each Experimental Group for TEWL in an HR-1 Hairless Mouse

Group Test samples Sex Number
Control 40% propylene glycol Male/Female 5/5
1% water extract
Water extract . Male/Female 5/5
in 40% propylene glycol
1% n-h fracti
n-Haxane fraction . o rriexane fraction Male/Female 5/5
in 40% propylene glycol
0.5% 1-tetradecaol
1-tetradecaol Male/Female 5/5

in 40% propylene glycol

Table 2. The Information of Each Experimental Group for Preventing Hair Loss in an HR-1 Hairless Mouse

Group Test samples Sex Number
Control 40% propylene glycol Male/Female 5/5
1% water extract
Water extract . Male/Female 5/5
in 40% propylene glycol
. 1% n-hexane fraction
n-Haxane fraction . Male/Female 5/5
in 40% propylene glycol
0.5% /3 -sitosterol
B -sitosterol o f-sitostero Male/Female 5/5

in 40% propylene glycol

st AAE ZIHmmA)o] HA F 109 wHEx) <]
Hiis 71202 Agste] TEWLES 4319 &
A Ahe AWRE20 ~ 22 T, QE 40 ~ 60%7}
frAske 2494 i 5 338 5 JiAIY 74
2 AFEsinh o RN F7] FoE o] &
Akshe Ao ot FUIYe ot EIERE

2.5. Hairless MZ EMES 0|86t 250 =3

251, AEEE Y AS 2

B AF 25 ~ 35 g 1419454 dAlo] gl A
HR-1 hairless 7}$- ] =
B 743t /‘P%Opiotq TE 47 F A49% &3
71 AAEE 39T AP FES] A &
T23£2 C, 555 10%, 371314 10 ~ 153/,
T18]3L 12 h light/dark cycleS FAISH= AFSEH OS2
AR E 5= AFSAAdA AR S8TE A HA
F8TE 39 -’F U A AFSEATE A
gk F7F A4S 3 F Hold H9 ARV 2 A

d

7R AF2aGA BHEE T 5 YEE ojn) F
oF 22 Ao Ao A AR A ETF BT
o= JMAERE ¢ 4 st AMSstanh

252 A% FI|E H2EQ H#FH

A(B—a— o]o 1:11/1- v}k
hairless FF9-22& ©]-&
A7HA] F oY <t =4

Eo] 5 g Halo] £ o] @A E vl &
Aok Ao By 9 Ad Azl B3 )
Table 29t 2t} A59] & 2 =g ks
7] 3l Bf ol ol MAER

2.5.3. Hair density &4

AF 18 dP5E2 68 FF Tl digital
microscopeS ©]-&35t] 1 mm’S 1008 &2 Y3}t
Zt MAERE RS vl SH3AT

2.6. X2 2M « A=
BEE AY Ades W+ FFUAE 2718190,
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3.1.1. Tyrosinase &M Xa{f &0t

2 (melanin)2 FAH= A5AA 434 4k
Hhg-ol A BFo] 24](L-tyrosine)©]  Efo] ZAtotA] o
9J&) L-3.4-dihydroxy-L-phenylalanine (L-DOPA)Z #
Sk T A Efo] ZAIGoA ol 93] dopaquinone &
Agte o] HF2 o w2 dehdo] YA AT Bro| A
OFAl= L-tyrosineS L-DOPAZ ®3}3k= hydroxylase
9] &4 3} L-DOPAE dopaquinone 2.2 ¥ 33}= dopa
oxidase®] &4-& BF 7HA I = F 7HA @A 9] vt
= 35 key enzyme o= ZH-8-3HCH13-17]. 1
B2 glo]ZAUobA] &4 AAAE 5 dolA &

1/] @—A%Q‘ _?1342'] o= x—]oﬁsl- 2= 0101 _4 U]Hﬂ 7]
é /\XH ol oA 83 13+ FI7PEHORE

9t
EPC‘]E’\]‘/}OW] AL SHS A,
91 22K kojic acid) 100, 300, 1,000 ug/mL2]
ol A Z}7} 35.8, 66.2, 35.8, 66.2, 88.4%2] A&
Uebdd whe] 22 =0 VT o I F
o= 22} 5.4, 14.8, 22.1%, n-hexane -3 &
Zk2} 9.8, 224, 34.5%°] A2 ST
o B3] = YA B F %
EAYeA B4 9A a3t e QeFEE
BT} p-hexane B EA &0l O A YEGTH
(Figure 2A). T3+ n-hexane &3 EolA] | ZAIS &
Y=<l 1-tetradecanol ©] 73-9- 100, 300 1,000 xMol| A
Y7y 26.1, 48.1, 74.6%2] =2 Elo]ZA|LolA] A3
Fab7h Uehtin, sz SAke Evbt ek
wlgure 2B). B AP A8T FAGT 9 @
ZE 3} phexane EEE9 a3E= A=

Qg B S ZAAAD, 27
o] 2o uby woly 22 wrEA 7%
MEA QA BAS A PR ALES
3 QITHIS). webAl ZAate] B Fu5)
B3} B} 2L FAUT Qo Ak GaA
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100
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g OKoijic acid

o= 80

7] BlWater extract

o~

;\P_E On-Hexane fraction
~ o 60

S o

°5

E % 40

ol ©

2 20

£

£

0 =
1 3 10 30 100 300
Concentration (pg/ml)
(A)
100

[}

E a1-tetradecanol

-g _ 80

52

+ 5 60

5=

° 3

.5 5 40

L ]

2 20

=

=

10 30 100
Concentration ( uM)

®
Figure 2. Tyrosinase inhibitory activity of water extract,

300 1000

n-haxane fraction [A] and 1-tetradecanol [B] isolated from
Dendropanax morbifera Lev. The data was expressed as
mean values (£S.D.) of the three independent expriments.

J+7} e L ES L
Aot}

Q! 1-tetradecanol©] HF3}taL
Al 1 7VedE AAEk

=

L

T

==2 | MEZ=A
n-hexane
]4 A& ]5‘]
79,@} 1 218l B16F10 oF-$-2

= W2 X 2]3tal MIT assay S 53|
J&%%}Cﬁﬂr Figure 30|14 2= nlo} o)
5% nhexane B ELS IFE
H

T
1 1,000 ugmLE A8 80 % o)/Fe] BEHE
Ak wekA 300 ug/mL ©]Eke] FE WA
9] =Ao] mud oz HstY, FURF
2 AREE RE(100 ug/mL)] Al E=A
A A28 FEE HIROE o]F AjoA BE A
S5 1,3, 10, 30, 100 ugmLe] T== A
At
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140

| 100 pa/ml ] 1 palnl O 3 wg/ml @ 10 poinl
[ 30 wg/nl [ 100 po/ml 300 po/ml 1000 uofnl

120

Cell viability
(% of control)

Arbutin Water extract mHexane fraction

GV

Cell viability
(% of control)

™ L O

Concentration (pM)
®)
Figure 3. Effect of water extract, n-hexane fraction [A] and
1-tetradecanol [B] isolated from Dendropanax morbifera Lev.
on cell viability of B16F10 melanoma cells. The data was
expressed as mean values (£S.D.) of the three independent
expriments.

3.1.3. M= Lf Hapel g4 x| sut

Elo] ZAolA] &4 A5 a7t e ST
¢l A4FFZEE, n-hexane 3 &, 1-tetradecanol©] |
M Ao = HFstr] AAdl BI6F10 vH¢-2~ Wt
nt A|ZE o]gste] Wepd A4 oA adE SH 6}
Aok "ahd A =52 50 nM e -MSH7F 3
7He v A 236 FEE %EE ) 100 ug/mLLo.
2 7t 5= AHPsial 39 st vjYe & AlxE
TRt APE Hatd K%)= A3 tHFigure
4). FAYF 9 dFFEFE 100 yg/mLol A 72.33 +
0.14%, n-hexane & 100 yg/mL F=NA4 36.28 +
0.71%= Hephd B4 o] n-hexane T == # €
Pe W o Dol T E2<Q I-tetradecanol 100
M FEENAE 12,16 £ 1.29%2 Waphd A Ho] &
A3 ol Atk FAAtHETQ] YRE(51.45 +
0.75%) Bt} =2 "Hahd A4 A4 971 Yepsth
A3} 0 F p-hexane EEENA EE3 dIEZQ
I-tetradecanol-> Eehd S FZXA7)= a-MSHe

100-

100 .
.

P > 80
= = o
>~ >~
=5 =8
83 w g w
» o
§% 4 S% %
gs g
g2 g
5 §&
2 2 2

o [}

1050 05e T0eo pon 1040 1040 1058 1040 1048 1040
Water extract (pg/ml) n-Hexane fraction (po/ml)
100- t
> 8] *
2 b
=8
5 2
g; 80
23
§5 o
g5
ge
S
K] 20
.
0
0 2 4 60 80 100
1-tetradecanol (M)

Figure 4. Relative melanin content (%) of samples on
B16F10 by melanogenesis inhibition assay. Water extract
[A], n-hexane fraction [B], 1-tetradecanol [C]. The data was
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