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Skin Whitening and Anti-Wrinkle Effects of Extract
from Jubak of Oriental Herbal Liquor
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ABSTRACT

Oriental herbal liquor (Yakju) is a type of Korean traditional alcoholic beverage that uses Nuruk and

oriental herbs for fermentation. The purpose of this study was to develop cosmetic ingredients using Jubak, which
is a by-product of alcoholic fermentation of oriental herbal liquor. To investigate antioxidant, whitening, and anti-aging
effects of Jubak, we prepared extract of Jubak and its solvent fractions. Ethyl acetate fraction (KSD E4-3) showed
the most prominent free radical [1,1-diphenyl-2-picrylhydrazyl (DPPH)] scavenging activity (SCsp: 0.75 mg/mL). KSD
E4-3 significantly inhibited in vitro mushroom tyrosinase activity (ICsp: 0.82 mg/mL) and reduced the melanin contents
in mouse melanoma melanocyte, B16F10 cells. KSD E4-3 down-regulated protein expression of tyrosinase related
proteins (TRP)-1, -2, which play key roles in melanogenesis. For anti-aging effects, inhibition of matrix metallo-
proteinase (MMPs) expression was evaluated using human keratinocyte, HaCaT cells. Treatment of HaCaT cells with
KSD E4-3 reduced expression of MMP-1, -2, -9 and inhibited proteolytic activities of MMP-2, -9. These results suggest
that KSD E4-3 induces down-regulation of cellular melanogenesis and protects against photoaging induced by UVB-in-
duced damage. Thus KSD E4-3 could potentially be a valuable cosmetic ingredient.
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Alet
Fetal bovine serum(FBS), Dulbecco's modified Eagle
medium(DMEM), penicillin, streptomycin, trypsin—-EDTA
£ Gibco-BRL(Grand Island, NY, USA)oll A -4 33t}
Dimethyl sulfoxide(DMSO), mushroom tyrosinase, L-
tyrosine, a-melanocyte stimulating hormone(a-MSH),
1,1-diphenyl-2-picrylhydrazyl(DPPH) Sigma-Aldrich
Co.(St. Louis, MO, USA)llA] -9} 8] AF8-8F31t}. Matrix
metalloproteinase(MMP)-1, -2, -9, anti-mouse horse—
radish peroxidase(HRP) conjugated secondary anti-
body9} anti-rabbit HRP conjugated secondary antibody
+ Cell Signaling Technology(Beverly, MA, USA)l| A,
tyrosine related protein(TRP)-1, -2%& Abcam(Cam-
bridge, UK)ollA uj3}3t}. Polyvinylidene fluoride
(PVDF) membrane-& Millipore(Billerica, MA, USA)l| A,
enhanced chemiluminescence detection kit¥ Amersham
Bioscience(Pittsburg, PA, USA)dlA 43+ tt
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KSD E4-3
paper No.2, Whatman, Piscataway, NJ, USA)Z A
55°Cell A 2k A xste] s i waF Fuke] {7
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Mouse melanoma melanocytes(B16F10 cells), human
keratinocytes(HaCaT cells) |35 10% FBS, 100 U/
mL penicillin, 100 mg/mL streptomycing % 7}% DMEM
WA & ARSIt BB AlEFE 37°C, 5% COxE frAls)

v wjpebelet.

DPPH ZtC|Z A74S
Fitst 2442 DPPHE ©]83to] Al5e] suzd &7 &

= ZE 0.9 mLel
A3 ko] 0.1 mM DPPH &2 7H8t 5 Ah2o] A 305
HEEA17 516 nmol M F3=E 5433t Ascorbic
positive control® ARE-3}$ a1

AABE EE2 SCo i FasAT) 7F Alme

o =

DPPH EMZJ_O_
2S5 %)

In vitro tyrosinase X5l &

Tyrosinase A3 &4 4 No 5(13)2] WS ¥
slo] =435} th. W= 0.1 M phosphate buffer(pH
6.5)¢F 1 mM L-tyrosines %<l 7|4 40 mL, A& &9
10 mL2] &g mushroom tyrosinase 20 mLE 37|35}
o] 37°CelA 2023 ¥HgAIZl § 490 nmellA FHEE
743813t Kojic acide positive control@ AF-&3}31 .1
tyrosinase A3l &4(%) olell A& o] &3lo] ALtslSit).

Tyrosianse As (. A8 FH=
R U P =il
Hatt dy Axs Eot

B16F10 cells 1.5x10° cells/mL= 6-well platec] ¥
3kl 10% FBS7} &% DMEM u Aol A] 24 A7k vl <&
stk KSD E4-3% a-MSH 100 ng/mlL7} £33 DMEM
Hj Aol H7Fste] 48A17F w et WAl & R Al ASHAL
trypsing A #lste] MEE 3¢ F 3¢ AlEe 1N
NaOH(10% DMSO %£39h)E H7Fsto] 60°CellA 302 Al
st Wahdg 59t} o] 8948 microplate reader(Molec—
ular Devies, Silicon Valley, CA, USA)Z 405 nmel|Al &%
& 4%t 2gd g8 Tkl

Western blot anaylysis
UVB 20 mJ/cm’E ZA}3kal KSD E4-3< #ste] 24

178 ksl ainh MES 3)43F & lysis buffers 3 7}s}
(e}
)

N

o] do A8 BradfordH(14)S o] &3slo] Aak3slic).
Gl 20 pg& 10% SDS-PAGE®l #7195 FaskaL
gel®] @M AS PVDF membranel & oA & 5%
non-fat milk® 04 1A]7F &<t blocking 3}l pri-



Y das FH FEEe] v 8 R 5 i &2 1697

mary antibody(MMP-1, -2, -9, TRP-1, -2)& 7}ate] 4
°Coll A overnight AlA T vFA] 9o 2 PVDF membrane$
0.1% TBST= A& d}al secondary antibody conjugated-
HRPE 3|4 3}o] Ao A 1A1ZF &<t 1HESFal enhanced
chemiluminescence detection kitZ A}&3fo] dhalads
1313l

Zymography

HaCaTZ 1x10° cells/mL7} EP: 60 mm cell cul-
ture dishell #F38}o] 24A17F ¥l ¥ UVB 20 mJ/cm*E
ZAFSFIL KSD E4-3& A glate] 24A)17HE afj st sict. vl
A& A3t 3,000 rpmelA 30 AAEHE FHsHaL
Bradford-& o|-&3}o] whld o] kS ATFslo] 10% SDS-
PAGE(1 mg/mL gelatin oA 7195 3 &, 0.1%
triton-X=2 30%4 29 A& 3 t}2- developing bufferE
go] 30°Cell A 18AI17F &3 ¥h3g-A]7] 1L
2 A& st et

Coomassie Blue

S g

/‘Jﬁ} §3’+—§‘ A R okt 3719 e i a g Sk
& Yelon % dEotAE ol E 8

KSD E4-3< 5 mg/mLelA 95.5%, 1 mg/mLelA 67.3%
(SCs0: 0.75 mg/mL)¢] -3 gikst 445 e AT
ol positive control® A&k ascorbic acidi= 0.1 mg/
mLol A 96.8%(SCs0: 0.05 mg/mL)9] &4tsl g448 e}
WAtk Fig. 1A, 1B). ©o]A2 Cho 5(15)°] wdd HAE
ZRE dF FFE0] 10 mg/mL FEA 48%2] DPPH
& Bt Hud AR 73 EJJrO t}.

B, FFo], fA T FAE v A& gk daEA

(i)

A 100.0 4
90.0 A 05 mg/mL =
& 800 |
Z 700 A
S 600 |
()]
£ 500 4
) T
> 400
]
T 30.0 4
o
o 20.0 4
[a)
10.0
0.0
KSD E4-1 KSD E4-2 KSD E4-3
B 120
100
X
2 804
2
E
o 60
g 00.01 mg/mL
2 40 00.1 mg/mL
§ m0.5 mg/mL
W1 mg/mL
T 204
o *
o
0 4
KSD E4-3 Ascorbic acid
-20 -

Fig. 1. Anti-oxidant activity of extract from Jubak of oriental
herbal liquor in DPPH. (A) KSD E4-1: ethanol extract of Jubak
of oriental herbal liquor, KSD E4-2: n-hexane fraction of KSD
E4-1, KSD E4-3: ethylacetate fraction. (B) DPPH radical scav-
enging activity of KSD E4-3.

M= @abet aabst % KSD B4-32 o] §3e] 4

o2 oju S0

8 A= tyrosinase, TPR-1,
TRP-27} & &8 A 3t} Tyrosinasex= % 7|45l 9L
+ melanocyte®] melanosome®l Al L-tyrosined} 3,4-
dihydroxyphenylalanine(DOPA)& 712 & &}o] wjio M
2 &2l melanines A= A4 abo]t(18). Egh
TRP-1< 5,6-dihydroxyindole—2-carboxylic acid(DHICA)
indole-5,6—quinone-2-carboxylic acid® 2F3}A]7]
, TRP-2+ dopachromeS DHICAZ o] 3A| A HEld
Aol #HoJ3kth(19). 71" 2l L-tyrosine®} & 4%l mush-
room tyrosinase°l| 93| AtslsEo] A= depde] &3
Z4S T3 KSD E4-39] tyrosinase A3l &4 <o}
B Ay KSD E4-3& 5% 9]F£24 02 tyrosinase 7<1 3
g4 Yepgl e 1 mg/mLellA 65.3%2] A8
BRI S tH(Fig. 2). dEhd A M2 Wl Alo]EE 0]%
3to] KSD E4-30] AlxelA deptd P& As)sh=A 4
H H3kth B16F10 cellsell a-MSH} KSD E4-38 #] %
T AE Y dgd &S SAHS A7, KSD E4-32 5%
o]& 4 © & melanin 84S A33F¥ 2™ 200 mg/mLol A
30.3%, 100 mg/mLol A 25.8%2] melanin &4 A=<

H mlm

1-r1
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Fig. 2. Inhibitory effect of KSD E4-3 against tyrosinase activity.

YER ATHFig. 3A). o2t A7t dephd Aol A
i b i Aol J=AE ERlskr] 918 TRP-1,
TRP-2¢] A S o]&3F western blotS AA8}% th KSD
E4-3& TRP-13 TRP-2°] ©¥d g Asfshgict
(Fig. 3B). 43 AF-ellA mwl g7} -3k 4714 kA (3
Z, F71A) A4 2 A )E Hrket s o] sha(ghi
A Ayt ol | v} v gt ¥ $-rEE gl
gk up ATH20). gk AF o) ALE-SF g a0 oA

T2, Bz s v, gkt g 37F s kAl Eol
Zotyo] gIrth(21-25). Wb KSD E4-39] tyrosinase &
A A& et TRP-13 TRP-29] @& A& B
BEA A3 JQLJJr‘:‘ ofAlell A el ThdFet f

-
.

%3} melanin
FaA o] &

aoll o) F4E mde AmH
S SR et 2E20| F2 WM &1}
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NEl
o

-2, -99} 2 =7}
o] ol MEM FEo] FdErh27). KSD E4-
3o] UVel ¢]3) wdo] F7tE= MMP-19| "X & &S
elolH 7] ¢35} western blot analysisE F3st3it). 1
A3} KSD E4-32 5% o|E4 o2 MMP-19] & A3
E92 YA tHFig. 4A). B UV %A} slol| A KSD E4-
39] keratinocytes®l HaCaT A¥EF7} #1]3}+= MMP-2
o} MMP-9¢ " X]+&= 98-S zymography® 713}t
KSD E4-3& MMP-2¢} MMP-9¢] &4 % &4& A3}
9 o (Fig. 4B), western blot analysisE E3 A|3Z U
A digo) ulx| = gekS Hriek 23 KSD E4-32
MMP-2¢} MMP-9¢] ©tild WS w1 o|EH o= A3
391 tH(Fig. 4C). KSD E4-32 =317} 2185 wA] 37 e
g8 fAete FAATHA gof #ostE MMPse] &4
A AT HES Adee e g1l o]& KSD
E4-3¢] H§ g8& fHste] wsloll 2 5 AdS o
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Fig. 3. Inhibitory effects of KSD E4-3 on melanin biosynthesis. (A) Melanin contents were determined in B16F10 cells treated
with KSD E4-3 or a-MSH for 48 hr. (B) BI6F10 cells were treated with KSD E4-3 or a-MSH for 48 hr. After immunoblotting,
the expresswn levels of TRP-1, -2 were identified by their antibodies. Data represent meant+SD of three independent observations
performed in triplicate. *P<0. 05 and "P<0.01 compared to a-MSH.
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Fig. 4. Inhibitory effect of KSD E4-3 on MMPs. HaCaT cells
were treated with KSD E4-3, followed by exposure to 20
mJ/em® of UV. (A) After 1mmun0blott1ng, the expression levels
of MMP-1 were identified by its antibodies. (B) Gelatin zy-
mography was performed for determination of MMP-2, -9 ac-
tivities of KSD E4-3. (C) After immunoblotting, the expression
levels of MMP-2, -9 were identified by their antibodies.
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