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Abstract: The purpose of this study is verification of the anti-oxidant effect and anti-inflammatory effect of
Eggplant-cheongyeolsodokum composed of 8 herbs (Solanum melongena L., Lonicera japonica Thunb., Glycyrrhiza
uralensis Fisch., Ligusticum chuanxiong Hort., Angelica gigas Nakai., Coptis deltoidea C. Y. Cheng et Hsiao., Gardenia
Jjasminoides J. Ellis., Forsythia suspensa Vahl) to confirm the possibilities as useful cosmetic material. We used the
modified prescription of ‘cheongyeolsodokum’ contained in Korean traditional medical book ‘Donguibogam’ as composi-
tion of Eggplant-cheongyeolsodokum and their proportions. Eggplant-cheongyeolsodokum were extracted with hot water,
70% ethanol and then powdered. To confirm anti-oxidant effect, we investigated radical scavenging ability (DPPH,
ABTS", superoxide), superoxide dismutase (SOD)-like activity, total polyphenolic contents. Also to confirm an-
ti-inflammatory effect, we investigated inhibition effect of nitric oxide (NO) production in lipopolysaccharide
(LPS)-stimulated RAW264.7 macrophages, and Inhibition effect of the expression of inflammatory-related proteins
(INOS, COX-2) by western blot analysis. As a result, Eggplant-cheongyeolsodokum showed good anti-oxidant and anti-
inflammation effects, we suggest that it can be used as an active ingredient for cosmetics.
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L Q3 25ty 1 F2 YA O ZE free radicaloll
olgk M|3Ee] 48l ~Ed X(oxidative stress)’} Bol
A7HoA olsiHar QUTH1]. ol wh=™ Aol
o]-&¥ a9 2% AEE= FEAHOR AdHY 24
sHeg WstetH2], ' AF A8t ~Edf s AlE
9] w312 ftele Ao ' delx UTH3]. Nitric oxide
NO)= 2L HE-3-A o] AA AA radicale] YF 2 2 neu-
ronal NOS (nNOS), endothelial NOS (eNOS), inducible
NOS (iNOS) Al 7F4] FE|&E F-4d% NOS (nitric oxide
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do7)m Q1A =2 28 3HA FTH8-13]. =3+
- ZHHZ 2.2 cyclooxygenase-2 (COX-2)2] &
ZA-st=t A2 S Z = superoxide anions radi-
cal¥} ¥H8-3F4] peroxynitrite anions (ONOO)< AY A}
o COX-29] Fujd AL S7HA7IH, A H 2=
signaling cascadeE F'Iate] HAFGA A COX-29]
g 2-sh= 210 E A QItH14]. COX2+ &
SHeS 2H3e FoUA F Sl COX9| in-
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W dEHkgoA g4 E HHEE Fo=
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=37e MEEE FAsE ARoE A Ee
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3} g2 o5 ZTHTable 1).

Gatsls 54 Al AHEE A2 a3 Z
2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonicacid) dia-
mmonium salt, potassium peroxodisulfate, butylated hy-
droxy anisole, L-ascorbic acid, 2,2-diphenyl-1-picrylhy-
drazyl, tannic acid, pyrogallol, 2,6-dihydroxypurine, nitro
blue tetrazolium, xanthine oxidase 5 Sigma (USA)°ll
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Table 1. The Component of Eggplant-cheongyeolsodokum
A, Scientific name Weight (g)
i Solanum melongena L. 30.0
BHRAE Lonicera japonica Thunb. 12.0
L Glycyrrhiza uralensis Fisch. 8.0
JIE Ligusticum chuanxiong Hort 10.0
ot Angelica gigas Nakai 10.0
B Coptis deltoidea C. Y. Cheng et Hsiao 10.0
e Gardenia jasminoides J. Ellis 10.0
M Forsythia suspensa (Thunb.) Vahl 10.0
Total 100.0

A T3k AR89 T Folin-ciocalteu phenol reagent
+ Junsei Chemical (Japan)ollA FU4ste] AR8-3F3 T
Ethanol, sodium carbonate, hydrogen chloride, potassium
phosphate monobasic, potassium phosphate dibasic &2
Duksan pure chemicals (Korea)ll A TF3sle] AH-&-3})
At

AZAdel AHEE AEF g A Tt 2
M| 35 murine macrophage cell (RAW264.7)-2> American
type culture collection (USA)N A T3] AH&-3H T
Dulbecco’s Modified Eagle’s Medium (DMEM), fetal
bovine serum (FBS)< Lonza (Switzerland)oll 4] <13}
o] AR83FH T 3-[4,5-dimethylthiazol-2-yl]-2,5-dipheny
I-tetrazolium bromide (MTT), Griess reagent (modified),
RIPA buffer, phosphatase inhibitor cocktail 3, protease in-
hibitor cocktail for use with mammalian cell and tissue ex-
tract, aluminum chloride, 1.0 M solution in nitrobenzene,
ammonium persulfate 52 Sigma©l| A T3] AR8-3}
At} iNOS, COX-2, [ -actin, anti-mouse, anti-rabbit<
Santa Cruz (USA)ollA T3t ARE-3FATE. Tris-base
(2-Amino-2-(hydroxymethyl)propane-1,3-diol), 20x PBS
buffer, SDS (sodium dodecyl sulfate), glycine, TEMED+
Biosesang®l| 4] T 3}o] AL8-3} T Protein assay dye
reagent concentrate= Bio-Rad (USA)°llA] T3t A&
3tk pH 7 albumin-bovine-> USB (USA)olA T3}k
o] ALg&FATE PageRular™ prestained protein ladder,
western blot stripping buffer= Thermo (Lithuania)ol| 4] -
Asted ARSI T Tween 202 Daejung chemicals &
metals (Korea)oll A F43}e] AF8-3159TE Acryl-bisacry-
lamide (29 : 1) 30% stock solution-> Mbiotech (Korea)©l|

A st AFE3ETE. Transfer membrane<
Millipore (USA)oll Al F43te] AH8-3FTE 3 mm CHR
L GE healthcare life sciences (China)oll A 43t AF
83T

Agol AHg-E 7171 o3 2tk Microplate spec-
trophotometer (Molecular Devices, USA), freeze drier
(Ilsin bio base, Korea), microscope (Olympus, Japan),
CO, incubator, BOD incubator, autoclave (Hanback
Scientfic, Korea), biohazard safety cabinet (JSresearch,
Korea), rotary vacuum evaporator (Rikakikai, Japan), digi-
tal reciprocating shaker (Daihan Scientific, Korea), cen-
trifuge (VS-15000CFNII, Visionsci, Korea), power supply
electrophoresis (Powerpac™ HC, Bio-rad, USA), western
imaging system (CAS-400SM, Davinch-K, Korea).

22 &&= M=

TR EAES = AAH L Figure 137 2o &
F FEEL Az A8 TH 2009 2EFE &
uj 2 3ked 85 CollA 4 h ¢ F=3h= HF = 33 vt
B3l & FE2Hs ARXE A3, A TF, FEAE
3ko] Buksl stk 70% olehe FEELS AxE Al
B T 20009 70% cetES SulE St Ao
A 24 h AAANA FE3H= 3G S 33 HhEsl &
NS A2 T EF FEEY YT Y= Eus)
S A FEEL 82 36.51%, 70% olehe F
SEY FTEL2 2859%°1T 7 FEE2 4 T WA
Aof| HystHA B Ao A5E AMESIATH

J. Soc. Cosmet. Sci. Korea, Vol. 43, No. 2, 2017



e} A=
128 TEL

Extraction
Ethanol, room temperature,
24 h X 3times)

Extraction
(Distilled water, 85 T,
4h X 3times)
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[ Supernatant ]
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[
[
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Filteration

)

Evaporation
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Evaporation

l

Freeze drying

l

Freeze drying

) !

‘ Hot water extract ’ ‘ 70% Ethanol extract ’

Figure 1. The procedure for extraction from Eggplant-
cheongyeolsodokum.

2.3. DPPH Radical A7 &X
DPPH radical scavenging= ©]-&3%+ a4tsl & 3}9]
=22 Blois®] WH[30]9] wet =454tk 7 A2
£ 120 xLol 0.45 mM2] 22-diphenyl-1-picrylhydrazyl
(DPPH) 60 yLE 23l 15 min 5 WHSAIZ] 3 517
mmolA FFEE S5t ARE AL

DPPH radical 4715(%)
= (1-ANEA7H F3=/FHA7 F45) < 100

2.4. ABTS" Radical A7 &%

ABTS' radical scavenging= ©]-&3%+ &4kl & y}o]
=72 Van den Berg®] WH[31] w2} ST} 7
mM 2,2-azinobis (3-ethylbenzothiazoline-6-sulfonic acid)
2} 2.4 mM potassium persulfateS S35Fe] 220 A
24 h &<t BR8] ABTS radical S B3I & 99%
ethanol 2 3] A48t ARG-3IITE ZF AlS-89 100 uLol
3143k ABTS' 8 100 uL Y3 FAollA 7 min 53
HESAIZL 2 734 nmollA $BEE S5t 2AE

Al st

ABTS" radical £71%5(%)
= (1- A7 3577 §385) < 100

thEkalgEeks] A, Al 439 Al 2 &, 2017

A7 - ke
2.5. Superoxide Anion Radical AHs &3
Superoxide anion radical scavengingS ©]-8-3F &4ks}
&3}eo] =242 nitrobule tetrazolium (NBT) W+
3210l ojal SAsAE 2 A58 10 uLoll 0.1 M
potassium phosphate buffer (pH 7.5) 40 uL<} 1.2 mM
xanthine®} 0.72 mM NBTZE 1:1 B|E&Z 4ojA THE
714 €94 100 uL} 0.15 unit/mL xanthine oxidase 100
uLE 23 37 CollA] 12 min 5 ¥H-3A1Z]1 ¥ 560 nm

A FHEE SHst AHE Artsiinh

Superoxide anion radical 4>7-5(%)

= (1-ABHANE FLEERME FEE) x 100
26. & E2lH=s & &8

Z =2 AHFE Folin-danisH[33]°] &J3l =A 3}
%4t} Folin-Ciocalteu phenol reagent 50 uLol| FEEHZ
_ﬁ])&iﬂ_ /\]E_g_oﬂ 50 luL_EL 151'7 /\lg_oﬂ/\-] 3 min

om

(?l_

HESA] 713 W 3 0.7 M Na,CO; 89 50 uLE 2 5
FollA 1 h %OJ HHS-A1Z) 31 730 nmoll A FFEE
A% &, v AT £FEH tannic acid®] FE=

Sehze} iulstel EeslE FEe AESH

O

2.7. Superoxide Dismutase (SOD) fAtEES 53
SOD A2 Marklund®] gHi[34]0 we} =4
3tk 2 A E8 20 pLoll 50 mM tris-HCI buffer
(pH 8.6) 130 uL$} 7.2 mM pyrogallol 20 uLE 2 H
20 min S HFSAIZ] I 420 nmoll A FHES ZA3}

o A3 Attt

SOD AR 5(%)
= (1- AR FR=/FA7RE F85) * 100

2.8, MI&Z HHY

B Ao o]-83 RAW264.7 murine macrophage cell
o] WS 10% FBS®} 1% peniillin/streptomycin (100
unit/mL)& 3712k DMEM HiA|E AH8-8k3lom 37 T,

5% CO, incubator®l] A-&A|AH A v FstR T

2.9, M= AHZj—
Mz BE
SAstAt A=
10* cells/wello] HEE s

£

—f—xé% Carmichael©] W [35]°] et
=+ RAW264.72 96-well plateol] 1 x

seeding 33 37 C, 5% CO,
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incubator®l| 4] 24 h 5+ HjFAIZITE o]& A A A
HiA| 2 w3etal 72 A589s TEHEE A F
37 C, 5% CO, incubator®ll Al 24 h F<F wjekA|ZITH
xS A7t 5% DMEM HiA S Frlste] 2
2 2107 w3t °]F S mgml FEE AE
3 MTT €9 0.02 mL 3713 4 h 52 vids &
HiFH S AASL 72 welld  dimethyl sulfoxide
(DMSO) 0.1 mLE o] A-20A] 10 min 5 ¥HS Al
Z1 5 540 nmoll A FHFE=E At AHE Akt
ATt

A Z EZE(%)

= SN FBEFA7RE F45) < 100

2.10. Nitric Oxide (NO) MMzt =X

Nitric oxide (NO) A &2 A ZuljFA o] EA)3}=
NOZE- Griess reagent system= ©]&3le] ZA3}Ht}
[36]. AEZF RAW264.7S 96-well plate] 5 x 10°
cells/well®] F =% seeding st 37 C, 5% CO, in-
cubatoro| 4] 24 h FF M FAZITE o] & FHAA Hf
A2 ngstal Ao dF vhs 58] $sko
lipopolysaccharide (LPS)E 1 ppm/well®] =& *| 2|3}
I ARENS TR A3 H 37 C, 5% CO,
incubatorol| A 24 h &<t HiFAZITE tHET2 Al5S}
& DMEM HiA & H7lste] & 202 ik
StAtE o] % A Z- 96-well plateol] A|3E H] S 100
uL 7131 Griess reagentE 100 uL 3 7}8he] 7200 A
5 min ‘5 HEEAIZ] 20 540 nmo A FFEE SH

sto] AaE Alakskith

NO A E}:(%)
= (NEF7WE FREHFA7RE FEE) x 100

2.11. Western Blot 2AM& £ CHEHA] Hi5| =X

AN ZF RAW264.72 6-well platecll 2 x 10° cells/well

o] == seeding 3t 37 C, 5% CO, incubatorol] A]
24 h St M EAT o] % EAHAA A2 e
T Mze] 95 v A 5317] 25k lipopolysaccharide
(LPS)E 1 ppm/wello] H =5 AHEslal 2k Al58&d&
FEHEZ A8 H 37 C, 5% CO, incubatorol| 4] 24 h
S vl dlZ2Te A5 53] DMEM Hi

A& H7tete e 2= wjFsih ol % HjA|

A AL PBSZ 13] A& & protease inhibitorE
0.1% gHrAl1Z] RIPA bufferS 60 uL/well2 =25}
MEE 83| AI1713L centrifuges ©]-83te] 4 T 15,000
pmOl Al 15 min EF A4 EE STk A4 Ee st
o A& 45NS Bradford assayZ FHste] A& ok
W2 20 uLE 10% SDS-PAGE &}o] B A7) 3L power
supply electrophoresisE ©]-8-3t PVDF membrane©l
%71 digital reciprocating shakerE ©]83}4] 5% skin
milk, 12} &3, A2, 22} Al MA £=42] blocking
A& Al TS HRP substrate A|2FSZ 2 min &<
HE-S-A1Z1 5 western imaging system 7]7]& ©]-8-3}]
Mg gRlsta A& 4H=EsHSiTh

2.12. SAXzZ
E% 1@ & 33| WHES}o %Xé%}aii A= B
hva

o
el B4 J(analysm of variance, ANOVA)O}OQEE'%
p<0.05 FFANA ABES A

3.1. DPPH Radical A5

DPPH radical-> E2tdS 0= vl s g3k 2
224 &4ksl 543 73Sk proton-radical scav-
engerol &3te] atdlom gAE = EXo] glom
[37] Adste] &7t T35 ZFol= 517 nm F-Zoll A
Aoz Aok Mwz A PES ALgSteE sl
3l @4-& SAshed 2ol o= Aok 7%]%%3
250 5} 0% e FEE2 F4ts &5
ZA3t7] 9% WO E DPPH radical 2715 =
st A= Figure 20 YERAAT 7HA1 A D4=
= G0 70% dEHE FEE EFoA TE
ZQl &xat a3y Yebgtt) 1,000 ug/ml s =04
A 22Ho| AIN6243%) OlEHE FHE(55.78%)
B o =4 ‘4‘15]'”7‘]“]' FTEI GFETE 4 AR
Aol Foltt AFE HATh tlzT butylated
hydroxy anisole (BHA)EE]-L o gy yehsitt

J
o2l ﬂl

(]
i
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Figure 2. The DPPH radical scavenging ability of Eggplant-
cheongyeolsodokum extracts. Each value presents the mean +
*p <0.05
indicate a significant difference from sample not treated control.

®Hot water extract z
= 70% Ethano| extract
L-ascorbic acid
I

1000

standard deviation (S.D.) of triplicate determinations.

IS =11 @ =
=] =1 = 5]

ABTS radical scavenging abil ity (%)
ra
=

o

Concentration (pa/mL)

Figure 3. The ABTS radical scavenging ability of Eggplant-
cheongyeolsodokum extracts. Each value presents the mean +
S.D. of triplicate determinations. *p <0.05 indicate a significant
difference from sample not treated control.

3.2. ABTS' Radical 4715

ABTS cation radical 2 -2 HAEAS 0= SJoZd=
kst S whEStol] whet Aj A 08 Ay
= 53] At} hydrogen-donating antioxidant®} chain-
breaking antioxidant ©.FE T e YHe=w
A 2om[38] DPPH A vz7tA| = v w3
e AP os Qs dub o= wol ARgEkaL
A Absks S WY F oshuelth TR E A=
29| ABTS cation radical A%< &A% Aye=
Figure 3ol YEPHRITE 7HAAH DA53ES A9 70%
BRoA FEo|EA ] kst a9t

=435}

qge FE=

thEkalgEeks] A, Al 439 Al 2 &, 2017

A=an sy fEA Tl
100
" Hot water extract
—_ =704 Ethano| extract
L] =
@ 3¢ 80 L-ascorbic acid =
o7 . «
o * E=
[t E
===
=8
™ 8 =
g-a 40 T
g9 .
[
8 o
3 @ 20
I
a

5 10 50
Concentration (pg/ml)

100 500 1000

Figure 4. The superoxide anion radical scavenging ability of
Eggplant-cheongyeolsodokum extracts. Each value presents the
*p <0.05 indicate a

significant difference from sample not treated control.

mean £+ S.D. of triplicate determinations.

UERETE 100 ugml F=olAe= I FE2E2] 53¢
7H43.18%) 70% ol eH-& %%%94 A 3H37.07%) R}t T
A GEHRAIRE 5T FEE 4 AR Aol
Foj= AES HYT 500 ,ug/mL oo FZolA

= F FEE EF 9% W99 E34E Yelen
) Z*¢! L-ascorbic acid®} W23k dH4ksl G317} &<l
3=

3.3. Superoxide Anion Radical A&

Superoxide anion radical &~27s F4 AdL E29
Giksl B3 Aol o] §5= 3 WH O = xanthine
xanthineoxidase®] ®¥Hg- A A A== superoxide
anion radical¥} nitro blue tetrazolium®|] Whg-3}o] Xt
do g s = A4S o] &ste WHolth 7 A E
2539 superoxide anion radical 75 S SAT 4
= Figure 40 YEPRSITE 7 4255 E5¢
70% ANeE FE5 E7oA w522&2< 34ist &
7t YEbgT 7 FEE0] 70% AeE FEERT
a7}t Hold A HYomW 1,000 ug/ml F=
o] Avk= @ %3%01 69.24%, 70% ole-& FZE0]
51.56%% T2 L-ascorbic acid®] & ZH76.75%)R.C
= WA UEsth

==
T F=
Q_
=

34. & 2nl= &

AR LAEES FEEY EYds e FF
< Table 20| YEMATE G+ F55(22.39 + 0.95)°
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Table 2. Total Polyphenol Contents of Eggplant-cheongyeolsodokum Extracts

Type of solvent extract

Polyphenol contents (mg TAE/g) )

Hot water extract
70% Ethanol extract

22.39 + 0.95
20.44 + 0.47

Fach value presents the mean + standard deviation (S.D.) of triplicate determinations. Y TAE standards for tannic acid equivalent.

100 -®™Hot water extract = = - -
=70k Ethanol extract

a0 - L-ascorhic acid

60+

40

20
Dij

100 500 1000
Concentration {pa/m_)

S0D-like activity (%)

Figure 5. The Superoxide dismutase (SOD)-like activity of
Eggplant-cheongyeolsodokum extracts. Each value presents the
mean = S.D. of triplicate determinations. *p <0.05 indicate a
significant difference from sample not treated control.

A 70% oEHS
= 3¢=0l
Radical &A%

FEE(2044 + 047) B} 2o Zg]y)
f‘é}lﬂfﬂ Qe AoZ FeFUh

S AhollA d FE=2] datst

Hil

237} 70% Oﬂ%% FEERt i A Utd 4
o olf= it} 2g-& she EHdE e
¥ Bdo] e AoE ARHN

3.5. Superoxide Dismutase (SOD) SAIEN S1t
SOD AR &34 A3 -2 pyrogallol®] A4&4ks}
of oJg S o]fet= Frbsts A Wolth
Pyrogallol> ¥&Ze] &M ol|A] 2A-g4kshr) w2A d
ojub= EHE superoxideZ} ¥Hg-ofl Fodgithar & A
Jot. Aol AFE-3= Al superoxideE A3 A7)
= 249 SOD & SOD fAHEA Edo] ZAjals
T Akt o)t S A 4 glom, ‘Qﬁiol o
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Figure 6. Cell viability of RAW264.7 macrophage cell on each
concentration of Eggplant-cheongyeolsodokum extracts. N:
normal, sample not treated group. Each value presents the
mean = S.D. of triplicate determinations. Values are relative to

the normal. *p <0.05 indicate a significant difference from the

normal.
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Figure 7. Nitric oxide levels of LPS-stimulated RAW264.7
macrophage cell on each concentration of Eggplant-
cheongyeolsodokum extracts. N: normal, LPS not treated
group, C: control, LPS treated group. Each value presents the
mean + S.D. of triplicate determinations. Values are relative
to the control. *p <0.05 indicate a significant difference from
the LPS-treated control.
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Figure 8. Expression levels of iNOS, COX-2 protein in LPS-stimulated RAW264.7 cells on each concentration of
Eggplant-cheongyeolsodokum extracts. N: normal, LPS not treated group, C: control, LPS treated group. Each value presents the

mean + S.D. of triplicate determinations. Values are relative to the control. *p<0.05 indicate a significant difference from the
LPS-treated control.
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