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2 2 N2 FEF E v 2AE 2] fJ8lA, B AT s 6714 §A FE2E(FA, e, 2u|A},
S5 93, 1S Streptococcus thermophilus®] &3] a3t Wrgigo] njw] 9 = g2 v 1A HF
OPAIE ] Tk T B-FA, Atsld A A4, tyrosinase &4, WaEhd A A &5 SH T =M Hr)sTh
BFEL 37 CoA 29 B9 Streptococcus thermophilus®l| 28] Ha3 & FAAZ 23] eI
A zsg T FaERETe B FobAxe s 500 ug/mLe] FX=olA cytopathic effect reduction ¥'H-<
AHESlAA SIS W AESAE YA &t =g FEE L2 Griess reagent system= AH8-3IHA
Abstd s e g As &35 JERATE B So] HEELL tyrosinase &40 g A& AUt F=
oJEH o g el SR EEE vjgd o2 e depd A sl ol dQd AlE 1/}5}14104\:}([7 < 0.05).
822 olgd A2 YEETS 95 L v 95 2= AR Usiygton, sPdES 9% a9
AEOZH A7 Z1oE AlsE

Abstract: To identify new anti-inflammatory and whitening material, this study investigated the whitening and anti-in-
flammatory effects of the lyophilized powder from 6 oriental plant extracts (OPE; Citrus junos Tanaka, Mori cortex
Radicis, Schisandra chinensis Baillon, Coix lachrymajobi var. mayuen, Angelica gigas NAKAI, and Sophora japonica
L.) fermented with Streptococcus thermophilus by assessment of cytotoxicity on human dermal fibroblast, inhibitory ef-
fect of nitric oxide (NO) prodction, tyrosinase activity and melanin formation. The OPE was fermented with
Streptococcus thermophilus at 37 C for 2 days and the lyophilized powder was manufactured by freezing-dryer. OPE
didn’t show cytotoxicity at concentration of 500 ug/mL using a cytopathic effect reduction method. OPE also exhibited
inhibitory effect on nitric oxide (NO) prodction by Griess reagent system. Furthermore, OPE showed inhibitory effect
on tyrosinase activity with dose dependent manner, and exhibited significant inhibition of melanin formation by measure-
ment of melanin from culture media (p < 0.05). From these results, 6 OPE extracts showed anti-inflammatory and
whitening effect and may be used as an active ingredient for cosmetics.
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MFZE 9 H= FAGS BhEslal ol gt H=rt
Ha lon, g o s 1Fn]go
3 BAlo] Z7}ekT Qo) Ao 9 3o 7
A =E3VIE QIS 979 Fsle I Feu gl
Hoo) gz #4S g5 7713 T

] 7-2] Wehd(melanin)S AFRS] 974 A8k
A 2x(pigment) 241 |- 32y] o] 7P ofef ol ARk
‘jr[2] olgfg Hepd e HY 2R o ALHE

AU, A2 Adl el T = AR 2 2 (free
radlcal)€ 2ARCEA, A5t =EH AL]A(UV)
omNE MEE wEs 4B shu YohB4] 1
Ay AU, 21220 o2 gl ojs) Wahd Ao
Z7te o] el Wepdo] PP Aol AEEL
a7 G|l S o] A4 F = H4do] YEh
ol "ehd o] AYYE v, FEAE A8k
VR3S ZX1eh 959 kol Bejsh= Ao ®
& A ATHS.6].

depde 95 Y7ol Aefge depd YA =
(melanocyte) W A7]13<%] e} (melanosome) ol A]
O A4RR] tyrosines ELEHE st AFAEEHH
WekeE Woll = tyrosinase, tyrosinase-related pro-
tein 1 (TRP1)Z} dopachrome tautomerase (DCT)Ztil%
B8]+ tyrosinase-related protein 2 (TRP2) 52| o
7HA B4l B 2hgol ofs) A ETHT,8]. kA
olgldt 4SS Wetd A4S xdd= 1 v
AE W3] A% F2 B RN ATEA
SETH9-12].
ﬂ'@rﬂ A= A+t
Hh&-o] st
| 23S FEIAY H"go}ﬁ 713 o]t}
18] EHéWL\—E E]"’okﬁl' SRSl Hofst
2 A o, ¢

‘%‘l’% Al Oﬂt inducible nitric oxide synthase (iNOS)ll
)& A THEOA] = nitric oxide (NO)$} cyclooxygenase-2
(COX-2)°ll &3l A H&F TH= A= prostaglandin E2
(PGE2) 53 #& dF &3 A== BHIATH14].
wekA NO, PGE2 5 @5uiZiAle] 24d& A4
2 AAske EHELS &g, olEIA JJ‘:"ﬁ Chal
22 7t 45 B d3s A FESAEA

hakalaEsks| A, Al 4198 A 2 3, 2015
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Streptococcus lhermophllus 01%3}04 83 o=

ARz e ido] AEEA, IFZ, tyrosinase Al

A3 % e S Bokel 99 % vl
v QA ST,

2.1, |AL Adn|, @0lXf 82, G, I & FES M

Aol AR ekl T4 kA el A 20131
40l FYst] ARgsEATE ZF kA 10 g8 A
60 g= 1 L 3 E3tste 1 vy 23] 8/ W7 ==
sto] A xstal, AxH FE2ES AAAE ARESH
Ao AdE FAARSI AREDLES AU o]
= Falol] BystHA Aol ARE-sHATH
FAAZEEL v} dimethyl su1f0x1de (DMSO;
Sigma, St. Louis, MO, USA)°ll €341 & A&}
22 B0 HiY A HE

Z¢ DA A= Rogosa, and Sharpe (MRS) HIA| &
121 CollA] 20 min 3+ B3+ & Streptococcus thermo-
philusS 3 x 10° CFUmL A A3t th o] A&
TollA 24 h wjgFst] TH& X‘]]J‘O}gi‘:]'(ODeoonm =
0.6). ¥ Wl A= AeF 100 mLol| F& Ax=E
15 gt A" 3 g TN 1 mLes B2 —‘Qﬁ‘{%f&
37 CollA 48 h vlFsith. Lart 45w 1
NS of 7}x](Whatmman No. 2)Z & 7}3}] *‘}
AAT & AR o] S AFHE AN Z38A
ZF g RS oo WiE o HyslHA QA
AH&-StaA

mlo kolv o

2.3, M= 2 MIZHHQE

Cambrex (UK)ZHFE] I|H-FolM L (Human der-
mal fibroblast) & TYHHAT. AE wjFE WA=
Dulbeco’s Modified Eagle’s Media (DMEM)/F12 (3 : 1)&
A8 e, v Aol 10% Fetal bovine serum (FBS),
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1% penicillin-streptomycing 3718l AR89 T Al
ZE= 37 C, 5% CO, 273} o)A vjekale] AH8-3tth

24, NZ=d &F

2 x 10* cells/well®] HZEZ 96-well plateol] 22
37 T MZujF7]olA 24 h Bt vieFsiAch iy
A F U715 o] &3st] AAT & 2 HAZLS 10,
50, 100, 500 xg/mLe] T2 *E|te] 24 h B9 37
T AMaEajgzloA ekttt 2 dadge] Az
52442 2ol 313 sulforhodamine B (SRB) A H O 2
3 ATH15].

m[o ot

< @3} a3E Hrkshr] fsl,
Raw 264.7 A|3£5 DMEM (Dulbecco’s Modified Eagle’s
Medium) ¥iZ]ell 10% FBS, 100 units/mL A&
(penicillin)®} 100 yg/mL 2~E3En}o] 4] (streptomycine)
< F7hete] i %k;]'?iq A7} 100 mm dish ¥F=-¢]
80% A=A Asts W ME EF S 5
sk7] skt 1% FBs7} &H-f-¥l DMEM ® %ol LPS
(1 ugmL)E A2Jete, SIS F =8 v, 7 2a
o] 9K6.25, 12.5, 25, 50, 100 ug/mL)S 27+ b=
Al Aelste] 24 h &2t vt v Fo It
H 4FshE Ax(nitric oxide; NO)2] -2 Griess reagent
system= ©|-83t ZA3ITH16).

2.6, Tyrosinase Xsiad =X

Tyrosinases= SigmaAtoll X 43k AHE-SIA AL, 7]
A2l L-E]221(Sigma)2 0.05 M JIMMIEF 2H58-Y
(pH 68)01] oH 3] 0.1 mg/mL YO 7 BHEo] ALy
ST FEELLS 0.05 M I EF S58d(pH
6.8)° & ”i TEE -t &8l & AT
L-E 24 &9 0.5 mLE Al@3el g o7]e &
2 0.5 mLE 7Fekar 37 C &=7]oA] 10 min 7F %
Z|SFFATE 1 &, Al5He) 200 unit/mL tyrosinase 0.5

= A7}t 37 CollA 10 min 7+ ¥HSAIZTE 9]
o] & AP g5 Sl Fot %%A]ﬁ Ll

S AN T, BFFEAZ 34 475 nmol A Q] F
FEE AT AU ?Liii “71 A& o

dobA) MERe P9 9 v Ew 161

471 2 N 5.9 tyrosinase B4 A5E-2 tha Ao w2}
A4S T

Tyrosinase &4 1 3l&(%) =
100 - (AT FFE/UHET F25)] x 100

2.7, Wahd Bz 5%

Melanocyte line, Melan-ax= D.C. Bennett (St George’s
Hospital Medical School, London, UK)ol|A] &3kt
24 well plate (Falcon)oll melanocyteZ 2 x 10* cells/well©]
HES 253 5 wi7lolA 24 h &<k vl
o2 g 7 wello] FEELS FEHEE(10, 50, 100,
500 ug/mL) A 2]g F 37 T2 w74 72 h &<t
Hj FSFATE 72 h 7+ vl gk 3 phosphate buffered sal-
ine (PBS; pH 7.2)Z 13] A& % trypsin-EDTAE plate
Higho] o 9= A|EE Rof PBSE 23] AlH3 &
1200 rpmol A 20 min 3+ YA EElstd AEZE 43
S}al 0.85 N KOH 250 p¢LE 718t 90 C d24=%
(water bath)ollA4] 10 min B2JS &A1 & HH-&-&
A7) A AL spectrophotometer S ©]-8-3F] 405 nmol| A
FES S, dekd 44 Aslee et
=g

my m[o\,

Aehd A Al E(%) =
(=T FB=AET FFDYHET FFE < 100

2.8. EAIXz]

Ashghe o) SYH AP B Ya} 1=
A2 ehiich dxest AP Abole] EA%
2 1949 A2 Tukey testE AHE-5HHA ANOVAT
AL AeslgoH, p <005 =AM FoA HAES

g Bahg 10, 50, 100, 500 ug/mL F=Z2 A|3E
Aelste] wddS w AESAHS AT dAgs
Figure 13} 20t dafde A AeskolA 74
-oFA| 3 (Human dermal fibroblast)el] T3l <F 100%2]
A ZAZES YEP AT mhebA T aige 1) 5A
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Table 1. Inhibitory Effects of the Fermented Powder on NO Production in LPS-stimulated RAW264.7 Cells

Concentration of fermented power (ug/mL) Control

12.5 25 50 100

NO secretion (%) 100 + 0.0

82 + 0.9

75+ 12° 64 +10° 58+13 35+08

Each value is the result of mean + S. D. of three independent experiments. *Significantly different from control (p < 0.05).

Table 2. Inhibitory Activities of the 6 Oriental Plant Extracts, Its Mixtures and Fermented Powder in Tyrosinase Activity

Concentration of fermented power (ug/mL)

Inhibition of tyrosinase activity (%)

Control
20
100
500
Arbutin (200 pg/mL)

120

100 | §/§\k_,_§

80

40 |

20

Cell viability (% of control)
3

10 50 100 500
Concentration (ug/mL)

Figure 1. Cell viability of human dermal fibroblast treated
with fermented power. Fermented power was added at human
dermal fibroblast cells. After 1 day, cell viability was
evaluated by SRB method. Each value is the result of mean
+ S. D. of three independent experiments.

zol EA4o] §U YEIto B g wgad 2R A48T}
7

=
2o S aHE HUIsh] 918 LPSE
S RAW264.7 AlZo|A 9] NO A a3 =
g A= Table 13 20k FEELS 6.25 ug/mLo)
FEE A3t f LPSel 9J3) S No2| A8
82%% THAAZ oM, 125, 25, 50, 100 ug/mLe] FE=Z
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3.3. Tyrosinase A{sliZHd

Tyrosinasei= Melanogenesis®] 58 THEAZA] A4
24 A AT T8I ARE AAAE GHHo]
TH19]. £ ATl A TEREZ9] tyrosinase A3l S-S
UEhd AF= Table 29} 2tk 7} Sk F2E(F
Zh, A, QwAl, &5 B9, 4P 20 ug/mLe] F
SollA Z¥Z} 24, 21, 27, 25, 26, 23%2] tyrosinase A3
g4 JepQdoh =3 6 714 EFES 20 ug/mL
9] T=Z AT 5tFS o tyrosinase A3l EAH-L 30%
E YERHSITH

HEETES 20 ugmle] FEE AHEAS AT
tyrosinase  ANEAHL 39%E YERNRNCSH, 100
ugmLe] EEE 2232 73S tyrosinase A3 A
2 48%5 YERAITE =g HE TS 500 ug/mL2
TEZ A 3Y S F tyrosinase ANEAHL 57%S
UERNI AL At =2 arbutin®] 74-$-= 200 ug/mL 2]
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30

Ll

Control Arbutin  6.25

Inhibition of melanin (%)

FP (ug/mL)

Figure 4. Inhibitory effect of melanin formation in melanomacyte
by fermented power. Each value is the result of mean + S.
D. of three independent experiments. Arbutin 200 /g/mL.
FP, Powder by freezing dryer of 6 medicinal plant extracts
fermented with Streptococcus  thermophilus. *Significantly
different from control (p < 0.5).

TEZ A E3Y S 7-$ tyrosinase AN EHL 58%S
eSS &2 dFoA kA F2EE2 ty-
rosinase A& S YERATI B 18 TH7,8,20].
2 AFNNE TEEES AHEH S W TEE3

S = tyrosinase A G E0] FoA= AS ¢ F A

3.4, HWatd s =Y
g ige] Wephd Ao thek A& &= Figure
23 2t} FAUZRTR! arbuting 200 ug/mLe] &
RS o "Wepd 4L 27%E I%EP/LE} ‘%
FERDS 625, 12.5, 25, 50, 100 ug/mLe] = =7t
stAA A Ests W ‘QEM *M«l Xﬂﬁﬂg—e— zyz}

At 2 depd AAg-S AAsHEA I 5
7F vkl Bk oh21]. w3 ﬂoﬂ?&mﬁﬂol A
FEES T FHoR dod YAS A
g ot el AnFEE 3% TS A A= A%
hdApEel thal v &35 Yepitta R skl
[22]. WebA 6714 FHeRA & FEES it e R UE
ato] $AAxY TEETY Aex dgd ¥
AlshE Ao Hol Ay Fo $87Fede
A A
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Ay, s, omRl &5 B, ik & FEE
Streptococcus thermophilus 2.2 &3] FAAZX
g Ed-S g EA oA ] tisiA] Al E258 S
ERA] FotTh S ol gk WEET-S RAW 264
Azl A Lpsell olsll S7Hd NOo| A& el 4
2 AR THp < 0.05). B5o] TE L2 tyrosinase
A& Agszol vlgste] A8+ 2 ™, melaninY
A= fojdoz AASATHp < 0.05). Wb LEE
42 Al ZZAo] glomA T’P"FU] MgAREs 7 5
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