Journal of Oil & Applied Science 1
Vol. 35, No. 2. June, 2018. 325~335

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2018.35.2.325

FRELARA QARG A L WHES AF
Aogoft

olFaelstn spgBore st
(2018 49 27¢ H4: 20184 6 19¢9 479 2018 6¢¥ 22¢ A=)

Anti—inflammatory and whitening effects of ginseng complex
as a cosmetic material

Young—Ah JangT
Department of Cosmeceutical Science, Daegu Haany University, Gyeongsan=si,

Gyeongsangbuk—do, Korea
(Received April 27, 2018, Revised June 19, 2018, Accepted June 22, 2018)

Qo B ATE SE R4 APERTEY H5AS SIs] 917 Aolth. olF 8] el
QAREE ofehe | et ARk 2 WAs st A

il & FEEe AHEste] AT, wH &t

BE WA, AFE), PO 4 0% gz F&3 5 (A1 1 B)1 0 (©05 9 He&

2 EHT A=E AgerAth. HAMERAW 264.7 cell)eld Almo] 95 ans Brishr] Sl

MTT assayE o83 M&2] =447} nitric oxide 44 s 24 3 dFad @i 31 {Hdxe]
o

T T

HAFS SRlstart. Alge] umd BIFE Hrlolr] A @efleub(BI6F10 celDE o]§af MTT
assayS E3F AE9] =AW} cellular tyrosinase A& 274 9 Wbl AgATS =451} LPS
2 FEH RAW 264.7 AlZWoA A&29] nitric oxide A8l &4 A= 25 pg/mL FEAA 71.2%2]
4 852 YERHY O™ western blot A@AT} INOS, COX-2 Tido] e s olzxoz
#aste AS FAstA). Tyrosinase &4 oA A JIME}ES] FX 50 ug/mL oA 36.8%
o AAE Yeillom dWapd A oA H7t datolA X 50 pg/mL oA 47.8%9] TAE WERY
th A7) A dRERE JAEGES] 4% FES, v E5s sk e g bAdt W4 &
FE 952 AME F USSR

FAof olE, g Hd o B

Abstract @ This study is for checking the possibility of ginseng complex as cosmetic materials.
For this we carried out biological active evaluation about anti—inflammatory and whitening effects
by using ethanol extract of ginseng complex. Samples were prepared by extracting 70% ethanol
from each of Panax ginseng C. A. Meyer (A), Phellinus linteus (B) and Pinus rigida Mill. (C), and
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mixing them at a ratio of (A) 1 : B) 1 : (O 0.5. In order to evaluate the anti-inflammatory
effects of the samples in macrophages (RAW 264.7 cells), MTT assay was used to evaluate the
toxicity of the samples and the inhibitory activity of nitric oxide production and the expression
levels of inflammation—related proteins and genes. To evaluate the whitening effect of the samples
in melanoma (B16F10 cell), MTT assay was used to evaluate the toxicity of the sample, cellular

tyrosinase inhibition, and melanin contents. The inhibitory activity of nitric oxide in the
LPS—induced RAW 264.7 cells was 71.2% at 25 pg/mL concentration and western blot analysis
showed that the expression of INOS and COX-2 protein decreased in a concentration—dependent
manner. Inhibition of tyrosinase activity showed 36.8% inhibition at 50 xg/mL concentration of

ginseng complex and inhibition of melanin contents showed 47.8% inhibition at 50 xg/mL
concentration. From the results of the experiment, it was confirmed that the ginseng complex had

excellent anti-inflammatory and whitening effect and could be used as a safe natural cosmetic

material in the future.
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M2E XA E(macrophage)2 &eid glor,
a% =74 H=asg o=zl
Lipopolysaccharide (LPS)ofl oJs] thz&Qd |F
70 Q1A H(inflammatory mediators)Q] nitric oxide
(NO), prostaglandin E, (PGEp))E st ¢
Z Hhg-S Zuisit}(15,16]. NOx= of$ ¥hgAd
] & €32 inducible NO synthase (iINOS)Z
HE AT o 35S oy Ao rR

HS, @gxd A% 29 A Wel Al
zof diste] =4S ZHAAL Qlol AAlge] &4
2 2 od=x QItH17,18]. PGE,E AAst=
cyclooxygenase (COX)+ arachidonic acid&
prostaglandins 2 Zgksl= a4g
cyclooxygenase 1 (COX-1)Z COX-2& 1} o]
A=, COX-1& AR A 71550l 285
A%, COX-2&= dFHs F9olA Hado
[19]. ==k NOE A4dste a4l INOSet
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211 48 A=

B Ao M ARES QI (Panax ginseng C. A.
Meyer)e Z7104sdo2 Be B 69
42 Tt ES-ESE gollal ARE 2ot
A, Yrlth=s AE AT A ASsta e
7AW (Pinus rigida Mill.) $1E A|75}
o B2 AlFd 4 F AxH ARE E4std
o}, A A (Phellinus linteus)& AR TopAro 2
AE X 9] (F)HtoledEofA AlFot
22 AH 1 = Ax"E A=E st

212 29 Az R A%
Ao AMgE AEZF Raw 264.7 mouse
macrophage cell (murine macrophage cell line)

SPELAZAL ARBFRY FEF L TS AF 3

= A 23] (Korea) of| A T
B16F10 mouse melanoma cell®= ATCC
(Manassas, VA, USA)ollA F{Jote] A-gstaict.
AZHjeFe 10% fetal bovine serum (FBS;
USA)} 1%
penicillin/streptomycin (Hyclone ", GE
Healthcare Life Sciences, USA) 100 U/mLS &
7Fst  Dulbecco’s modified Eagle medium
(DMEM; Gibco”, Thermo Fisher Scientific,
USA) HiAE ARgstlem, 37C, 5% CO
incubator (Forma™, Thermo Fisher Scientific)®]
AEAA Ad vigstdet. AEE 7t AlSF
3-[4,5-dimethylthiazol2yl]-2,5-diphenyl-tetraz
olium-bromide (MTT) ¢} 0.4% trypan blue
stain, mushroom tyrosinase, tyrosine, L-DOPA,
griess reagent+= Sigma (St. Louis, MO, USA)<]
A Fdstach. g sF AJeF RIPA buffer=
Hyclone (Logan, UT, USA)oflA F{i5tdom 1
2} 1A mouse anti—-MITF, goat
anti—tyrosinase, mouse anti—iNOS, mouse
anti—-COX-28} 22FA] mouse—anti—goat IgG,
rabbit—anti-mouse IgG 22} FA|= Santa Cruz
Biotechnology Inc. (Dallas, TX, USA)IA <]
atgck. mRNA E4" A2kl Go  Script
Reverse Transcriptase, GoTag® Flexi DNA
Polymerase= Promega (Madison, WI, USA)<]
A dote] ARSI TR AFREH £37)7)=
ELISA reader (Tecan, Minnedorf, Switzerland)
£ olgato] LAk,

Introgen Therapeutics,
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Raw 264.7 AMZ % BI6F10 AlZE 96 well
plateol] welld 0.6x10° A& 180 xL BEF3}
1, 37C, 5% CO; incubatorollA] 24 h BjUSS
Fch viF T QIAEIES FHIFTEZT 6.25,
12,5, 25, 50, 100 pg/mLo] HE= Zk2F 20 4
LA H7KsE & 24 h wigeloitt. 22 Alg
o} FFY FRFE Ukl FYSt o=
jeFstant. viF = ZF welle] 5 mg/mL SEZ
A Z8F MTT (Sigma-—Aldrich) € 20 uLE
A7kste] 4 h wjeFer & HjFAE A|Ask
dimethyl sulfoxide®} of&t22 1:12 42 &4
= 7 welld 150 pLE 7Fsto] A2olA 30
min B¢t ¥H$A171 F ELISA reader® 550 nm
oo FFEE St AEZPEE 582 Al
B8H9 Hriet BV §YE FAER

et

2.2.2. Nitric oxide (NO) &3

Raw 264.7 AZE 6 well plateo] 1x10°
cells/mL& 24 h Hjgstolch. oh5d AL dWk
7} 80% =& W phosphate buffered saline
(PBS; Sigma-Aldrich)e2 28 AHs & £4
A HWAE ARgste] 24 h Higke = LPS (1
ug/mL)E Normal & W RE wello] Y oA
AFAZE 2 h Fof kEetES F=EA0,
25, 50 pg/ml) HEST 24 h Fo Abzol
100 uL$t griess reagent 100 ulLE 1:12 10
min ¢ HHSAIZ] Fof ELISA reader2 540
ool FRES 2451e] NO A4S skl

k.

2.2.3. Cellular tyrosinase Af& =4

Cellular tyrosinase #sll-& 5742 Choi 5[21]
of WHe HYste] SAsSIA Bl6F10 A2E
6 well plateo] 5x10* cells/wello] H== HZE
skal Zb wellell &= (6.25, 12.5, 25) o«
g/mL2 48417+ ¢k A5ttt A2 & PBS=
28] Mg & ZF well®] AJEZ lysis buffer
(1% triton X-100, 0.1 M sodium phosphate
buffer, 50 mM phenylmethylsulfonyl fluoride,
pH 6.8)5 7I5tAt. 4= 9ol AZE §&A4
7131 12,000 rpm, 4°C, 3087t 94 Eagt &
Az uz ot mafelow Agelsd
L-DOPAE 2 mg/mL =2 0.1 M sodium
phosphate buffer (pH 6.8)° & 7124& 4]
St 714 160 pLef 489 40 L& 7telxr
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37CAA 1A 7128ta AHAH DOPA chrome
o] k& 490 nmoflA] SHT & AAEE AALtst

k.

2.2.4, Melanin A%

dapd F2 Hosoi 5(22]9] #¥H2 §133sH
A8kl BI6FI0 AZE 6 welle] 5x
cells/wello] HE 2 BFsto] 24A17F 5, 247
wello] JAEFES FEH(6.25, 12.5, 25)
g/mLE 48417 Bt Aotk A" ¥
phosphate buffered saline (PBS; Gibco, NY,
US.A)Z 23] A&gE & 12,000 rpm, 4C, 30&
P Jestel AEdES wWEr HJAE
10% dimethyl sulfoxide (DMSO; Duksan,
Korea)”} A7Fe IN NaOH €942 150 «L A
7kstal 60°ColA 1AIZE SafisteH 405 nmell
A FEEE ST T AFT HWapd o2 o
Zto] "Wapd ool gt WiEg=2 Altste] o
S =g

=
= 102 8

2.2.5. Western BlotS o83 Thjzlo] vy
53

Raw 264.7 AlZ= 6 well plateo] 1x10°
cells/mL9] w2 FF 2 vjgste] Alx dr
7t 80% HE o FIH HiX=E westy 24
h #jeFet & LPS (1 pug/mL)E Normal =
HE welle]l golA AFAIFAT 2 h Fof Q4
BEES 5625 125 25 pg/mLE AT
stal 24 h wiekstdch 1 & ASHS At
PBSZ 23] A& | scrapperz AZE F%
5ttt B16F10 mouse melanoma cell& 6 well
plateo] 5x10* cells/wello] HE2 BFst1 24
AZE B HAHE otk HiRIE AAT F <
MEFES FEHE(6.25, 12.5, 25) uxg/mL 484
7t Ay § PBSE A|Fste AZE 54Tt
85 ZF Al3of Lysis bufferg well & 30 u#L
€ Z7tot] AlxE 85Xz AR §h
(12,000 rpm, 4°C, 30 min) AZ2 ARES A
Astart. €A BEsty 42 owde
bradford assayZ Aot or, 20 pLeo] ol
4s 10%9 dodecyl
polyacrylamide gel electrophoresisE  ©]-8-5+o]
A7l Y& =, FA 9 HEo|H A% AAA
7171 98l PVDF membraneo] &7 o2 60 V
of| A 2A17F oA transferstgitt. Transfer’} B4
W 5% skim  milke] 1A]7HESE  wFR|STA

sodium sulfate
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backgroundE  AAAFTE.  1XTBSTZ 33
washing & 12} antibody (1:1000)5 24 h £<1
% 1IXTBSTZ 53] washing & 2} antibody
(1:1000)& 2 h ¥rg3F & ECL kit (Amersham
Pharmacia, England)& °©]&35tH filmel| %A =
AstAet.  Band  density:= Image Quant
LAS-4000 (GE life sciences, Taiwan)o.z 2+Ql
sttt

2.26. 34 48 24& 9% RNA 23] 9
RT-PCR

diEREY T
INOS, COX-2 f2d7t o] mAl= FFs
ottt Raw 264.7 AIZE 6 well plated]
1x10° cells/mLe] =2 HZE I ujofsio] A
2 U&7t 80% =SS o 2 vixlE wekst
I 24 h wjeket = LPS (1 ug/mL)E Normal
T W BE well] YWolA A=A7IA 2 h &
QAFEFIES EH(6.25, 12.5, 25) pg/mL
Aelstal 24 h viFStATt. I % rotal RNA
=25t Qo migA-E AAst AZE PBS
2 39 AMFESE H, trizol reagent (Invitrogen,
Carlsbad, CA, USA)E ol&sto] =Eajstqint. <l
AEEY kR o= QfotH 7] el
Tyrosinase, MITF, GAPDH 3z} Wrdo] v]x]
t TS WESIAT. BI6F10 AlZo] 5x10*
cells/wellell E=& EFsta 24A17F F2t <4
3t sttt HiIAE AAT & EFES T
H(6.25, 12,5, 25) pg/mLE AHASL 1 h &
dabd A=Al a ~Melanocyte—stimulating
hormone (a«-MSH) 200 nM2Z Normal#<
Aefstal NxZE A3 & 48A1KF & PBS=
A#sto] Azg $=otleh. 1 % total RNA
+ PBSE 3§ AFsty ANEZE 487 g,
trizol reagentE ©o|-8s5t] =Sttt ZF A9
total RNA 2 xg¥ PCR primer oligonucleotide
£ RT-PCR mixer®} &385t1l RT-PCRS A|d
Shelek. RTO] 272 427CollA 1ARF W25t
cDNAE A|x3l 94CoflA 5B Hx|she]
reverse transcriptases BZASH AJFth o]
PCR Z712 9494 30%(denaturation), 50°C]
A 30%(annealing), 72 CoA 90%(extension)2]
-2 303] RHESH= AS 7]1EC=  target
cDNA Fqoll met o] 207 2453,
ZEZ5 cDNAE 1.2% agarose gel2 AM&3SH A
71952 Eotal LAS 4000 image analyzer

o2
olN
fol
olr
o

mu b 2

Ql Raw 264.7 cell ¥} Hztnt B16F10 cell9]
QJIMEEE ot AEZEAHE MTT assays B
7¥etdth(Fig. 1.). QMAHESE &89 Ax A=
23 Ado] A2 faEFE HIAE ZAHI
sl 6.25, 12.5, 25, 50, 100 pg/mLo] L&
A2t A7 Raw 264.7 cell @ BI6F10 cell
A 25 ug/mL ole} FEe] AEAPEEO] 90%
ol 4oz Uetter 50 pg/mL FEAA MES
AS Uetd 2¥E Efig QAEg FE5E9
FAZ, v Aol AREEE 25 ug/mL oW
o] Sl syt

(A)

. -
HH

Celly iability (%)

Concentration (pg/ml)

Fi

—

g. 1-A. Cell viability of ginseng complex on

treated RAW 264.7 cells. RAW

264.7 cells were treated with
concentrations  (6.25-100
ug/mL) of ginseng complex. Cell
viability was measured using the
MTT  assay. The
presented as mean *standard
deviation of triplicate data. The

various

results  are

results  were expressed as the
average of triplicate.  *p<0.05,
**p<0.01 ***p<0.005 compared

with control.
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Cell viability (% )

*
I o
50 100

125 25
Concentration (ug/ml)

Fig. 1-B. Cell viability of ginseng complex on
treated B16F10 cells. B16F10 cells
were treated with various
concentrations (6.25-100 ig/mL) of
ginseng complex. Cell viability was
measured using the MTT assay. The
results are
mean + standard

presented as
deviation of
triplicate data. The results were
expressed as the average of
*p<0.05,  **p<0.01
compared with

triplicate.
*R* p<0.005
control.
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Astglom Qi BERtEe #F¢F BHE Eelst
7] 918 NOA AAEE 54T da=(Fig.
2)9F Zrt. LPS *2]+2l control ¥+ LPS B
Al ol Hste] 4ufjo] 77k NO IdS o
Effglon EItEE 6.25, 12.5, 25 ug/mLe] &
E2 A 23 swst EREE 7 303,
50.2, 69.4%2] NO Td=Fo] AHefdS &stad
1=

3.3, olat=sgtEo| B16F10 celle| Cellular

tyrosinase U melanin MgtM M=
Haticnl B16F10 cellt] <M4tEshEo] njuigt
g B4 A3} Cellular tyrosinase A31E4
ol a-MSH 75wkl ofH] Egd=8 w=43
(6.25, 12.5, 25, 50) nug/mLE Asts o Z
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25.9, 32.6, 34.6, 36.7%9] tyrosinase &4do] #
off == Iskaleh(Fig. 3-A). ¥hd A
o] njuighd-& Yeli= dlojE F WA
25ug/mL FEolA 18.2%([23], AR &
Y FZOA 26.2% [2415 UERo] AAER
=9 Asflgol o 43S glstltt. Melanin
Aol mAlE dFE ST A} ERE
50 pg/mL FkollA Hehde] S 48% Al
Sklck(Fig 3-B.). ol=lgt Axt= Hop QIHES
=2 BI6F10 MZEWoAE] tyrosinase S A
siA o= wWepd ARH Adfel dFE Fe=
Aoz ZRIFITh

100
80
60
40
20
§
Nor Cont

g. 2. Inhibitory effects of ginseng complex
on NO production. RAW 264.7 cells
(1x10° cells/mL) were treated with 1
ug/mL LPS for 2 h, except Nor group.
ginseng complex were then added to
sample groups with the indicated
concentrations. The  results  are

N
o e 2

NO production rate (%o)

*k

kK

I Fkk
625 125

Concentration (ug/ml)

°

Fi

—

presented as meanztstandard deviation
of triplicate data. The results were
expressed as the average of triplicate.
*p<0.05,  **p<0.01  ***p<0.005
compared with control. NO, nitric
oxide; LPS, lipopolysaccharide; Nor,
normal group (LPS—untreated group);
Con, control group  (LPS-treated

]

group).

- 330 -



Vol. 35, No. 2 (2018)

A)
E *
z o 2 .
z ¢
E
E
=
Mor Cont 6.25 125 25 50
Concentration(ug/ml)
Fig. 3-A. Effect of ginseng complex on

inhibition of intra cellular tyrosinse
activity. The results are presented as

mean + standard deviation of
triplicate data. The results were
expressed as the average of
triplicate. ~ *p<0.05,  **p<0.01
*#* p<0.005 compared with
control.  Nor, normal  group

(a -MSH-untreated group); Con,
control  group (@ -MSH-treated
group).

3.4, elMERIEe| g5 Bt A ol [HX}
3dsk=  INOS&H
PGE,& FAsk= COX-2¢f gt JAESHE2]
A= FQlstr] flste] LPSE 1 pg/mLo
Tt HEE AYstal 24 § IHAESES
7t 2 AEgt & Western blot2 &
INOS®F COX-2 o] Wrdsrs gelshqlrt
(Fig. 4-A). 11 A3 LPSE =% controlat o
H 25 pg/mL BEA INOSE 69%. COX-2
£ 13%9 B2 AdEe U sxoE
Aoz Wdso] gares A% et ®
g JINETES F5Ed A HAd A=
e 7] 9I5te] RT-PCRS E3 mRNA
F2 Yot A3t INOSE 594 A Td=

=
sflstitkFig. 4-B). ol Fol AtREE
FAALD ANARE 5L Ashele] &
A G Al Aoz vengon] 1A
9% 24 el $8F 5 Uk 5U 24
g Feie By

Nood I rlo o O gl of

g

KK

melanin contents (o)
b oo
(=)

Mor Cont 6.25 125 25 50
Concentration{pg/ml)

Fig. 3-B. Effect of ginseng

melanin synthesis rate, The results

complex on

mean + standard
data. The
expressed as  the
average of triplicate.  *p<0.05,
**p<0.01 ***p<0.005 compared
with control. Nor, normal group
(¢ -MSH- untreated group); Con,
group  (a —~MSH-treated

are presented as
deviation of triplicate

results  were

control
group)

—_— o
AAESIEe]  mEAge  dotrRy] s
melanin @A st F43F @A

tyrosinase®} tyrosinase Wd-E sk HARI
2Rl MITFS] ol raders ehelstqlth(Fig.
5-A.). tyrosinase Y MIT 2 a-MSH #
oA @As] FrtE=AS Delskl Hot
2.9 W (625 125, 25, 50) wg/mLE Az
StEE W Tk gEHOE AoiHEAS 2lst
Ak JIHEFES] tyrosinase @ MITF 32t
Ao w2l= dFS 7] $fste] RT-PCR&
S mRNA A dobg AFHE «
-MSH A=<kl tielsiA] Het=2] 5&7t =of
ArE Adgo]l EordS Hlow 25 ug/mL
FLoAE tyrosinase @ MITF 3732 2rd=o]
40% BEo =2 Adg&S Ho dHEF}=E2
FAZPEA DAAFE MITFS] AARE Alst
o] tyrosinase = FAaAA HIIYLS A
diste AS FRIstth(Fig. 5-B.).
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A)
LPS(1 ug/ml )
ginseng complex {ug/ml)
6.25 125 25
iNOS -— G —
COX-2 | ——
i - D S -
T miNOE  mCOX:2
';j 100+ Z I
S s |
2 b
5 60 | HE
Eoaol L ww B
£ I I
<, . ‘ . .
Nor Cont 6.25 123 25
Concentration (ug/ml)
Fig. 4-A. Inhibitory  effects of  ginseng

complex on inflammation—related
protein expression in RAW 264.7
cells. RAW 2647 cells (1x10°
cells/mL) were treated with 1
ug/mL LPS for 2 h, except Nor
group. ginseng complex were then

added to sample groups with the

indicated concentrations. The
results are presented as
mean *+ standard deviation of

triplicate data. The results were
expressed as the average of
*p<0.05,  **p<0.01

compared  with
control. NO, nitric oxide; LPS,
lipopolysaccharide;  Nor, normal
group (LPS—untreated group); Con,
control group (LPS—treated group).
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deviation of triplicate data. The
results were expressed as the
average of triplicate. *p<0.05,
**p<0.01 ***p<0.005 compared
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Nor, normal group (a-MSH-
untreated group); Con, control
group (@ —MSH-treated group).
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