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AEL E%O]E‘r&— LS Fal AUAE D ANPALE st FAolA FAD A9 oF 2%
% (Reactive Oxygen Species, ROS) & WH3IAA AUz YA . &42txE Free
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1) Filaggrin(FLG): FLG& 3y &0l A profilaggrine] dej= ZEA43}9 keratohyaline & A sichrt,
npx et B3labA ol 4] FLG monomer® #3l ¥ Fol keratino] w A3}t Proteaseo] o]&f o}wi-
2 392 BElE & WEF o], dAREAAKnatural moisturize factor) 24 | H-o] 4E 9 pH

g fA%E q3e 30

2) Aquaporin 3(AQP3): AQP3&= ZHEYFAAAM e Alxet #e didzE & FME, 84 59 AEE
o] B2 g 3 IR 2| $Ro] REFAW, AE Yo B 2o Y T2 b

3) Hyaluronan (Hyaluronic acid, HA): HA= Z+d A x9] AMaxur &9 hyaluronan synthase
(HAS)ol| 2Jsle] A= 1 AZF Al3Eo+= HAS1, HAS2, HAS32] A7FA] & A(soform)7} =4 §.
o]5 F HAS27} 7} o] &A%ty HaE. HAE D-2F 2 E4HD-glucuronic acid)® N-ofA
g-D- T;_L—Eri/\}UJ(N—acetyl—D—glucosamine)Ol Azto g FAHE o|FAe ZIFAZ 25000712 o)
FA MEo 7 o]Folx, BExFS 5-20,000kDal 2 T HAE H& FE 2 S8R 7*
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EA3t= W= Alo]EE &4 853l microphthalmia-associated transcription factor (MITE)E A=
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Figure 2. (A) 72 (Citrus reticulata) (B) 7}A (Solanum melongena) (C) Z& AA4 (Citrus

reticulata Bio-water), 7}A Ay A4~ (Solanum melongena Bio-water)
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4. 49 T

10% Fetal

4-D AIX wik
At AAFAME (HaCaT cells)e Aol oA Algutol AL vk wiAZE

Bovine Serum (FBS) (Gibco)$} 1% Penicillin/Streptomycin (Gibco)-2 %7} Dulbecco’ s Modified
Eagle’ s Medium (DMEM) (Welgene)& AM&3F AlXE+= 37C, 5% CO, A 2 A 7tH202 A

st w ke,
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Ao 83 RAW264.7 tl2 M X5+ american type culture collectionE &3 &R3 v
WX 2= 10% Fetal Bovine Serum (FBS) (Gibco)2} 1% Penicillin/Streptomycin (Gibco)& % 7}s+
Dulbecco’ s Modified Eagle’ s Medium (DMEM) (Welgene)-& AF&3F M= 37C, 5% CO, 2310
A2 g AR At w4kt

B16F10 melanoma cell2 ATCCA} (American Type Cell Culture, USA)ZF-E EFol 1%
Penicillin/Streptomycin (Gibco) 3 10% Fetal Bovine Serum (FBS, Gibco)7} &% Dulbecco’ s
Modified Eagle’ s Medium (DMEM) (Welgene)s AH&3t9om, 37C, 5% CO2 Z=ZoA 29 3H4
o2 A w¥g. Melanoma cell A=ol] AF83F o -MSH Sigma-Aldrich(St. Louis, MO, USA)ell A4
T

4-2) Ax BEE H7HWST-1 assay)

S0:Na \

SOy Na SOyNa

WST-1 Formazan
{ slightly red | (darkred )

Figure 3. Principle of WST-1 assay

A ZZ 24 well plateo] 5 x 10* cells/well (HaCaT, HDF) %=+ 6 well plateo] 3 x 10" cells/well
(BI6F10)2 &3t 24A1%F &<F A v g3t 5, FBS7 g2 vijA ol /\lEE B Aste] sEHEE
A gstal 24417k (HaCaT, HDF, raw264.7) =& 72A1ZF (B16F10) vj¥Fst & WST-1 assayE 4 /\] 3t
(Fig 3). \X/ST—IQ- Ao FA sy MEAYE 58S AT A AFoE Az rE
cgo} &gsglhol o8] Tetrazolium Salt (WST-DollA Formazano|z2hs WA EZo] A HE=
—f—xé?}. X.l uto] @ &f EZ-Cytox kitE FBS7} $Hr5A| &2 wix|ol 25:1= 3]st A3t

b Bk wg & AR EAE #& 7]&2 = ELISA reader (TECAN, SPARK, US)E o] &3}
3t S %}-% B 1.5} /H]_LEH.Q é'}(—]‘&-

o - —— 0=
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4-3) Aol &9l /3% % 7HSandwich ELISA)

Sandwich ELISA

v | VL Y

‘Wells are pre-coated with Sample is added and Conjugated detection Indirect detection and
capture antibody analyte is bound by antibody binds immobi- enzymatic reaction
capture antibody lized analyte propotional to analyte
Untargeted sample matrix M Bictin-streptavidin binding @ Enzymatic substrate
. Targeted analyte ;‘ Antibody Calored reaction product

Figure 3. Alo]E7}Q1 ELISA9] ¥2](Enzo Life Sciences AI&)

RAW?264.7 A =S 24 well plateo] 2 x 10° cells/well& #Fato] 24A7F < A v k3t H o
LPSE Aggh oju] &u] (Veh) T+ AEE TEEE A3t 24A3F 71 vkt 3, invitroge
n ELISA kit (88-7324, 88-7064)5 &-&3l Wiy W SAst= Al Bl && AT (Fig 3. A
o|E7}¢]l Eold AgHLS 717 A 96 well plate (Nunc MaxiSorp™ flat-bottom)el] =2+ 3 nj
FAES FFFOZH A i 5 Aol EFIRIO] AYdHES F53 o]o]A] horseradish peroxi
dase(HRP)7} Agte e JAE F7H2 o2 EFF 02N Alo|E7IRIo] A Alolol] 7)ol %
% ¥ %, HRP9| 7]d<l TMB &< £F% ol TMB 43ts %
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A Fgols Fre
M-S ZhA| 7] a1 ELISA reader(Agilent BioTek 800 TS)ES &-&3a) 450 nm 349 &4 % e =H
g oold FEFS Z&a AFAES AESTFOEZN G WY Aol ETIRIS TEE AT

4-4) Hyaluronan Synthase #Z X wrd=F H7}

HaCaT M= Z 24 well plated] 5 x 10* cells/well2 EF3te] 24417 <k v k3t 5, wjj =] o
ANBE 3Mete] w=EE Agstal 24A%F wids & AEzsA4E g 11 Fof PBSE 7}
Well& 29 A& &= F, Trizol (Ambion, USA)S 30041 2 23l e-tubeZ %7 Chloroform
(Sigma)& 100 1 2 21 734A Vortexing 3k 1 3, 15000 rpm, 10& centrifugeS &7 F%H 3+
SN 100 41 2ea1 70% Ethanols %< ¥°] 7PHA Inverting 3+ %, RNA Extraction Kit
(RNA-spin total RNA extraction kit, Intron. USA)E ©]-&3}>] RNAE ¥ 53 Nanodrop (NanoDrop
One, Thermo scientific. USA)>S o] &3l RNAE A=Fsta 2t Adwd 5352 RNAZE s + 3
T2 3z =F4E o]&3s Normalizationdr. Reverse transcription PCR (Rocketscript™ Reverse
Transcriptase, Bioneer)& 3t cDNA %43l Real-time PCR (KAPA SYBR® FAST. Kapa
biosystems. USA/CFX Connect Real-time system, Biorad. USA)S ©]&-3}o] Hyaluronan synthase 1,
2, 39} Aquaporin3 9] WS =A3}th. GAPDHE Reference geneo. & R A3}
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4-5) DPPH Radical Scavenging Activity

CHs CHa
HyC CH3 HyC
CHa

OzN

Anti—Oxidant HyC

NO ——————4 N AD*NO?
H
Oz
HsC
CHa CH |
CH3 CHa

HuC CHs

DPPH radical Reduced DPPH

Figure 4. Principle of DPPH Radical Scavenging Assay

gto) 2l 2,2-diphenyl-1-picrylhydrazyl radical (DPPH-) (sigma, USA)& o]-&3te] &
= Jk-g-ol ]ste] DPPH E‘rElZJO] Taste Ans BRRTA R 2431, 713
g9 s gA4S A & F A 50mME A =3 DPPHE 5% ¥ =E Ethanolol] 34
g AlEe} 200wl A FEHoR &7 308 o o4 wWke-3k Microplate reader (TECAN,
SPARK, US)E ©o]&3}od 517 nmol A 55 A3 2ATE As H7FEY BE Y &3
= zolE MEE (W2 F3FAT
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4-6) Melanin contents &%

B16F10 melanoma cell-& 12 well plated] 3 x 10* cells/well& #F3to] 24A7F B2k A )
st 5, 10% FBS7F &-+¥ wiA]o o -MSH (200 nM)<e} AEE 3 w5 B2 A8l 72413
&g o]F MEE PBSE AlH %, Trypsin EDTA (Gibco)E A &lsted 3|4~3tar 15000 rpm, 108

AR Aede v & pelleto] IN NaOH (sigma)E A @]ske] 70C oA 3+ A7+ Hk-S-
Z1. 15000 rpm, 10+& centrifuge 3taL 45 <H4-& Microplate reader (TECAN, SPARK, US)e] 405
nmol A FFE=E 439 2™ o -MSH only A2l#S 7|52 2 melanin contents &4 &S &

43,

::‘OO
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4-7) Real-time PCR primer information

Table 1. Primer sequences for RT-qPCR

GAPDH Forward ATCAAGAAGGTGGTGAAGCAGGC
Reverse TCAAAGGTGGAGGAGTGGGTGTC
HAS] Forward ACGAACTTGCTGGGTGGTTCTC
Reverse AGACTGAAGAATCTTGGGCTGACC
HAS? Forward ATGCATTGTGAGAGGTTTCT
Reverse CCATGACAACTTTAATCCCAG
HAS3 Forward GACGACAGCCCTGCGTGT
Reverse TTGAGGTCAGGGAAGGAGAT
4-6) A A2

#rx p ¢ 0.0010.2 2AA3
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5. 49 43
5-D AZ AEE 37t A%

Aa2AA T} TR A e AEEAHS ERlIstr] fI8te] WST-1 assays 43¢+ A¥, HaCaT M=Z
AA 20% 7HA] ZAdo] YERIA] ¢kkar (Fig 4A), Raw264.7 AlXEAA= 10% 7R JA4d0] YehgA] &
= AL 913 (Fig 4B), BI6F10 AL ZFHEAAG7F 48] &5 7102 72A1%F AgoA Ho)
10% 744 HAdo] vehA] ¢kokar (Fig 40), 7HXAAS 10% 714 SA4do] UehtA] g9k (Fig 4D).

(A) (B)

120+ HaCaT

120~ Raw264.7
2 90- ~
— =
z £
5 60- =
= = o
S 8
= >
@ - =
G 30 8
0_
NT12525 5 10 20 12525 5 10 20 RA
C = 1L = : NT LPS 125 25 § 10 125 25 5 10
ABUHS (%) KA (%) o bkt R il il
(C) (D) Z2EHT (%) 7R EH = (%)
120- 120-
= i
§ 90 = B § 00 =
2 2
ﬁ 60— E 60—
= =
< - K i
S 30 3 30
0- 0=
a-MSH(200nM) . + - + * * * + a-MSH(200nM)
Arbutin(1mm) = ~ bl = 5 n: - = - Arbutin(1mM)
22 A =(%) - - - 1.8 25 375 5 7.5 10 JEE| 25 H 2=(%)

Figure 4. The cytotoxicity of Citrus reticulata, Solanum melongena Bio-water.

HaCaT (A) and Raw264.7 (B) cells were plated in 24-well plates (5x10* cells/well) and
incubated for 24 h, and then treated with Citrus reticulata, Solanum melongena Bio-water.
(1.25~20%), retinoic acid (RA 10 M) (A) and LPS 1mg/ml (B) for 24 h. B16F10 cells were plated
in 12-well plates (3 x 10* cells/well) and incubated for 24 h, and then treated by Citrus
reticulata, Solanum melongena Bio-water (1.8~10%) with « -MSH (200 nM) stimulated cell for 72h,
Arbutin was used as positive control (ImM) (C,D). Cytotoxicity of sample was evaluated using
WST-1 assay. The results are presented as the mean=SEM from four independent experiments.
*, p<0.05; **p<0.01; *** p<0.001 relative to the non-treated control group.
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5-2) J|LFEA TAHELE FHA LIY B 23

@A G2 7EA| A 2 4, Retinoic acid 10 #ME positive control2 A g]stal 24A17F vl &Fg. A
g g HEZE o]&3}e] Hyaluronian synthase 542+ W@ =S Real time PCRS o] &3] &<l 3
E A3}, HAS1o| 7FAAAG 20% A 2lolA FA 2 tiv] 2.9 S713H (Fig 5A). HAS29} HAS3
© ZE3 7 A Ao mE FUH7F ®BolA ¢k (Fig 5B, O.

(A) (B)

3.5 4 2.0 5
& c
2 g e
o w
2.8
£ 15-
= =
» 214 @
% _r % 1.0
g 4] | g
0.5
% 0.7 o
<L bt
I T
0.0- 0.0-
NT;I.252.5 5 10 ZUI'II.252.5 5 10 2OI RA NT;I.252.5 5 10 2DI'II.252.5 5 10 20| RA

22 (%) IHESHE (%) 22dH=s (6  THEH S (%)

(€)

HAS3 mRNA expression

NT;I.252.5 5 10 20|:I.252.5 5 10 ZOIRH

224 (%) HEAH S (%)

Figure 5. Aquaporin3 expression level of Citrus reticulata, Solanum melongena Bio-water.

HaCaT cells were plated in 24-well plates (5x10* cells/well) and incubated for 24 h, and then
treated with Citrus reticulata, Solanum melongena Bio-water and retinoic acid (10 xM) for 24 h.
HAS 1, 2, 3 mRNA levels were analyzed by RT-qPCR. The results are presented as the mean =+
SEM from three independent experiments. * p < 0.05, ** p < 0.01, *** p < 0.001 compared with
the unstimulated control group.
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5-3) Melanin contents &%

B16F10 M3EZ o -MSH (200 nM)¢} ZH=A A2} 7FA A 214 -8 Arbutin (positive control, 1
mM)& A glste] 724128 Wi gstd . Al W 2ebdS 1 N NaOHE =of &els) & A,
FA g el o -MSH "k A elste] "depd heFo] 195.31% S7Hsh A2 e} vlustdS o, 22
AT 5% FEolA ME W "Habd 8ol 33.9% 1FAsH o™, 7.5% FXolA 55.22% 14,
10% sxl A 73.54% 7+43 (Fig 6A). 7HA AT A5 7.5% F=A Ax W depd kol
44.55% 7FAstH o™, 10% s504 58.25% 74 (Fig 6B).

250- 250
T < T <
& & 200~ =& 200 #
£a £a
- - .
£ 51504 £ 2 150~ e
8 E 8 g *
£ 5 1007 = 5 1004
SE 5 E
S S 50+ s S 50+
= =
0- 0~
a-MSH(200nMM) . + * * * + * * + a-MSH(200nM) . + + + + + + + +
Arbutin{im) - Arbutin(1mhi) ,
ZHE A T 4= (%) 2 2 . 18 25 375 5 75 10 Ib T A ] (%) - z . 1.8 25 375 5 7.5 10

Figure 6. The Melanin synthesis inhibitory effect of Citrus reticulata, Solanum melongena
Bio-water.

Cells were plated in 12-well plates (3 X 10* cells/wel) and incubated for 24 h, and then
treated by Citrus reticulata, Solanum melongena Bio-water (1.8 % ~ 10 %) with «-MSH (200 nM)
stimulated cell for 72 h. The cell pellet was diffused by 1 N NaOH at 70C for 1 h, and
evaluated at 405 nm. The results are presented as the mean=SEM from four independent
experiments. *p<0.05, **p<0.01, ***p<0.001 relative to « -MSH treated group without extracts (#).
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5-4) DPPH Radical Scavenging Activity

2R A et 7ER A 2R, Trolox 10 #g/ml = positive control@ =] g]she] w33} ]EJ =
o] F7tste] WE Y7 AATS &2 s B Ay, ZEAAT THAAAA T FAksE &
o] #& A & (Fig 7).

off
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% 100 -

£

5 739
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A 25-
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t::'0||||||']_"'F||||T'||
% ﬁ:u?i)ﬁ © S SS® 'bq;f"{v o o ’*io
22 Al (%) JE AL A A 4= (%)

Figure 7. The antioxidant activity of Citrus reticulata, Solanum melongena Bio-water.

Citrus reticulata, Solanum melongena Bio-water (1.5 - 100%) and Trolox (10 «g/ml) were tested for
scavenging acitivities of DPPH radical. DPPH solution in ethanol were reacted with serial diluted
Citrus reticulata, Solanum melongena Bio-water, and detected at 517 nm. The results are
presented as the mean+=SEM from three independent experiments. * p < 0.05, ** p < 0.01, *** p <
0.001 compared with the unstimulated control group.
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LPS &= AHelo| ols) 260 Z/tgoem AZrt PO Jsde & = Udom, 7 4
A Ao W Zhae Holx ¢S (Fig 8A). TNF-¢ o F=7F Fx8F thH] LPS w5 A g ol
A 1308 F7hekglem AR AYASE Ao we aE (IS Fig 8B). LPS &5 A2 23
T FAFOEA AEI BIHOE e & - AASW, GE AAF Ao GE Bht
Holz S (Fig 8C). INF-¢ 9] HE7} Fx g tir] LPS &% g o)A 118.34] Z7}3l5 0w
g AT Aol & Zj‘it g1+ (Fig 8D).
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Figure 8. The effect of Citrus reticulata, Solanum melongena Bio-water on RAW264.7-mediated
inflammatory cytokines secretion.

RAW?264.7 cells were plated in 24-well plates (2% 10s cells/well) and incubated for 24 h, followed
by LPS treatment =+ diverse concentrations of Citrus reticulata, Solanum melongena Bio-water.
After 24h-stimulation, the supernatant was recovered to determine TNF ¢ production by using
ELISA. The results are presented as the mean=+SEM.
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2 (Citrus reticulata) 75 dolvt FaAEo] Bol Aol WAl A3t wdA Y &
Fuzto] g Aakel 5. & Fol= Flavonoid®, cartenoid®, coumarinf, phehylpropanoid
¥, limonoid# & 60 F& AeZd=do] Wi dits), F4a5, FLd =7, &+, 199 T4
28 =90 F%o| 4#1HY. 7}A(Solanum melongena) = HetAo] A thdAl AE 2 QEA ol
o] HepAls 8. HlERR Cef chlorogenic acidZF ARSI A A 24 F4kstel] Gz olgta o
210

2 Aol e AT Astae AlmQl dEAA Tt THAAANTY By, v, dakE) S |
ST= BAs] 8 sEFEA F4 #W fAA 2 "AAd AP AHeE, DPPH Radical
scavenging Activity, @54 Aol E7IQl A& ES HIEYS
THAQA BW7F A, FEAA Tt THRA Y HaCaT AMlEZ=Ao] fle HejollA, Hyaluronian
synthase %A 2T&#AFS Real time PCRE o] &3] &<l & & A3}, HASIo] 7FAAAS 20% A
oA Fxel tiul 2.98) =713t (Fig 5A). HAS29F HAS3E ZHE3 71A] AAS Aol wE =
7F7F HolA ¢+ (Fig 5B, O). "Wabd A A3 B=9] A9, AT thHl « -MSH ¥k A 23t
of "abd 3heFo] 195.31% S7ke Al vt o, g AT 5% sxoA Ax o At
d geFo] 33.9% FAstF o, 7.5% FXolA 55.22% 74, 10% &=olA 73.54% 743 (Fig
6A). 7FA| AA T A 7.5% FEoA ME W Hepd o] 44.55% AR on, 10% Xl
Al 58.25% %4~ (Fig 6B). &4tshs B7HE 8 gtz £745<S &2 8 & 23, 2459
TR YA L] gHakst AA o] #E HA s Fig 7). FEF BUtAA FAE (&0 @5 T
Hlg) LPS ©= A2 9 wjdd W 1-6 & s%7F FA2 the] LPS ©= Ao oz 260)
SO BN A7 AR 7FE & 7 Aen, 7HA AAF Al wE FAhs Ho
A ek (Fig 8A). TNF-¢ 9 s=7F F-x g tiv] LPS @5 AgolA 130u) F7tstdom 74AA
A Ao g Hdae ‘Si + (Fig 8B). LPS &= A& o3| 3078 S71o = A7t A4
HAog 7l5ds & F UNeH, FE AT Aol e Fhve Holx & (Fig 80). TNF-«
9] =7t FA e thel LPS &= AgolA 11831 F7kstiom g AT A mE 4

< $13l= (Fig 8D).
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