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A= A, A 225 A5V Malassezia furfurd] Tt I 58S 3
TEo] itet 9 FEF S WUksh] flol A=A A FHS 0%
g FEolo] g+ 58S BUkste] AR 100% wWEE FE22, FHS
Tt o] =2 AL IS B F FE2ES Sfote] HlEEE o T
9:1 H]go] 7P 43t BAE BN =S Ak EAo] Holde g
P AR 5= 1, 10, 50, 100 pg/mLeflAl LPSE o]-&s5t

FEotal gdS B4 g1 At 10, 50, 100 pg/mLelA No A4 A&zt IL-6 LA
COX2, iNOS = & Aslf &/4do] Hold= 2Rletdlet. 2 A€ Tl A vk
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5 FE20 EEE2 I, FET 750l Holurlol 7% sFEES A A=A Aol
-

Fafo] 1 Bt HIEE SFESE Malassezia furfur, A%, S

Abstract : This study was conducted to check the anti—bacterial ability against Malassezia furfur by
mixing Szygium aromaticum and Coptis japonica extracts and to evaluate the antioxidant and
anti—inflammatory ability by creating an optimal mixture. Szygium aromaticum and Coptis japonica
were extracted with 70% ethanol, 100% methanol, and water to evaluate the antibacterial ability, and
it was confirmed that 100% methanol extract of Szygium aromaticum and Coptis japonica water
extract had the highest anti—bacterial ability. In addition, when the two extracts were mixed and the
anti—bacterial ability was evaluated by ratio, the ratio of 9:1 showed the best activity, and it was
confirmed that the antioxidant activity of the mixture was excellent. In Raw 264.7 cells, LPS was used
to induce inflammatory responses and confirmed anti—inflammatory activity at 1, 10, 50, and 100
g/mL that did not affect survival, and it was confirmed that NO-production inhibition and IL-6
expression inhibition and COX2 and iNOS protein expression inhibition activity were excellent at 10,
50, and 100 xg/mL. Through this study, it is thought that the mixture of Szygium aromaticum 100%
methanol extract and Coptis japonica water extract can be used as a natural ingredient in functional
cosmetics because of its excellent antibacterial and anti-inflammatory effects.

Keywords anti—inflammartory, anti—bacterial, Malassezia furfur, Szygium aromaticum, Coptis
Japonica
1.4 & Ho2 olofIctis), ol ATy TAde o
AR A% AHE HolW FE H2 v 9
s AAe) g el AAE wsss MRS G2 ety F4l A&E 4%
e 5] o] BA Weh} gromEE  FS 4T 5 UrHel

QL ZZL FPF wo] b= Bojn] olArS A Malassezia furfuz{M furfun = ¥l st
AAe 58 29 F stel7] dige] mgof of = OR AV @ FRE EF 24 #F
gt o] =vH1l. Es| ddiAtEleME A ”‘ﬂoﬂ AEE do7l= H]lo] HH A2Y T

1r

So] SFo] ole] meh ubHel mypwnt WM MR, F3, R 5 KA
ofel Ful, mure] P AAM ol WA O} M fufurke BFHCE A7) OF %

2

% Bopt Smw gl FAolcH2) 2 Feld Mol AESE & 7ol 46%5 AAsh=T

£ Emi mRE oHo ob a4 A2m  J1A ket el ofd Ttk £ A
Serel WsiE dsjela woely, mdw Ay WlECl AYET, 83%E douw ATy T
Hog TAVL e mEZZoZH E4rt Lo o] BrAZHS]. FA M furfurd] TEE Fulof
=2 7oA #iEshks S o3l AR & © A, FEFAE AYshet, QofET vt
Ho] dvido] w2 349 AR|A LR Alg) 27} 2 ketoconazole,  terbinafine,  zinc
HBE g9 9 AEHA EBEE AL ST pyrithione (ZPT), climbazole, piroctone olamine
So goloz Tu AP At Zrkskn 9o 59 Fold BF 5L M aroled] StEa
™ 11 F HEo] taEAolrH4l. ]‘:% mE 7} = Z AL T2 AREL AN gkt =
3} A Ful ZAA L7} getshs dAoR A= QA% HEY miRdoly &4 =4 59 &
oL ST} A Amel BAE B AHel WEAL Gb AN, ol HeE
HeES W6t HlESES AAH A4 Ty A& diAlsk?] As Aol Fefista 2 54
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S, Al Aol o 41 o] HHA 7h
5o WHIESA Aol o
orsteE 4= QIH10]. 9452 oF

A W A= =4 dig HoltkgezA T
2t w7 E-o] Tost=dl IFAE thAAEZ
= WAL ¢ FR2 QFE AFof whgSte
tumor necrosis factor— a (TNF- a)o|Lk
interleukin(IL)-63} 22 AAFA cytokined 43
AAZIL EEEgS doitll]. tiAAlZrt
He BRgE doez uf AAEE  nitic
oxideMNO)E= A= & A=o2 ZASE]
inducible NOS (NOS)ell olsf st g2
B AE5= dorH 229 &4, /AR Ho
= A4 &4 52 SR oi2lA|zoA T
A= cyclooxygenase—2 (COX-2) @ald w=
PGE29] 3Hdoll fofste] HFu-g3t EP4

22 op7|RiH12].

-

S|

e,

A&H(Syzygium aromaticum)S TEFHZ 4
o Aol Al A4S mEe HPire] 2

Fod REoz s dE AESEHE FA=9
e FREHN AGelMe Flaet WHAZA AL
|E I FFlAE oA, AE, AAA T T
op2 AMEE|Y QUTH13). Ao AR A7t
15-20%°]" 1 % 70-85%% *}A|5l= eugenol
2 rle] FHRoR[14] FAs}, FEFE, I,
Fetolg A, A EY] 5o ass AWt B
I EJH15,16,17,18].

A (Coptis japonica)> w|vte]opfH| o] &
S e thdA xEQl v FEHAES] He
718 AZ3 Ao=m FIAYRA H5o] dHot
I e AR EsAY £E, A T §E=
T2 AMBEOH, o= AY oA A
= U g95, It d§i=, dld 5o A8e=w
A ETH19). B2 F4AtE}, A, F9S T
Z-go] Holtd Zlom ojn W AFF Hig
%em[20,21], 55 FE5 B Held Ao
B g QlrH22].

A 7 FEES 8 Fd AR FHF
9 4t 5o A o AFEHJAE HE
ool A £FEY F= & Bl
A= AFsieh mets 2 AFolde et 9
FES AW Hold T defAe] FEES 4
v

21 FEE M=

2 AdoA o] &H AT, FAL FTAFUA
(Daegu, Korea)ollxl AxH FHES TS
o}, 100 gof ofAflell Z+ 8wl 70% ole-E, 100%
Hehs, S84 1000 mLEo] &35k §7]
Sl 60°ColA 247F02 29, FH5= 100T
oA 2AIZteE 28 FF ¥ watman filter
paper(No.2, GE Healthcare, UK)& A}-835}o] o
WSFR A, rotatory vacuum  evaporator(Eyela,
Japan) o2 Y s 2 AZ(Eyela,
Japan)? AFEE —20Tol Hysty Adde] A
otk

A

.

A

=
=i |

o

2.2, Malassezia furfur gt &4

Ao 99 2220 FeAS A A
leeming and notman gar modified mLNB HjZ]
(10 g Bacteriological peptone, 10 g Glucose,
2.0 g Yeast extract, 8.0 g ox—bile desiccated
monostearate, 10 mL glycerol, 0.5 g glycerol

o mor

monostearate, 5.0 mL tween 60, 20 mL olive
oil per Liter)oll M Aurfurs 4%t 30C, 150
pmOE 72 h AFuler sterk Ao
M furfurg 18°C, 13000 rpmo 2 3|43} PBS

A FHEE SHotal HAE AHAS 3=
sto] Fetols ZH|shch ghdele] Hu:
Hd g weAatH (Agar diffusion method)& A&

sto] AFolAal w25 AT AHAS mLNA
Hizlel HE § ZAzte] FE=0] HAT Hel

HOAZF(10 mm, Advantec)E I 30CoA 6Y
7k wjrstA Wolm A F90] F4E A8
AAge] 2715 sl

2.3. DPPH(2,2-Diphenyl—-1-picrythydrazyl)
assay

DPPH(2,2-Diphenyl-1-picrythydrazyl) assay+=

Blois®] #H[23]ef wt A¥& astaict. 0.2
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mM  2,2-Diphenyl — 1-picrythydrazyl (DPPH)
100 uLE ZF Alm 100 pLell Ad7kstod Ad-2oflA
30 min b ZFE FH 517 nmolld FBEE =
Aty FANEFE ascorbic acidE AMES
of HuEA stgen s 4752 oo
A& ARgsto] Altsiet.

DPPH 297 274 @) = (1-A= d77o]
e /RATe) FHE) X 100

2.4, ABTS+ radical scavenging assay
ABTS+ radical scavenging assay= Rics—
Evansso] W24l wet dede Agsiict
7.4 mM 2.2 Azino-bis ¢ 2.6 mM potassium
persulfateE 1:1 H-&&2 Z37toto] GAoA 243
et & 24 h B WSAIA ARESEITE 734 nm
o] oA Zkel 0.700+£0.0017 HE=E A=
sto ARgRlom Alm gold ABTS+ &< 100
uLE TSt A2l 1 min 5 2Hgstod
SEEE S FduERTe ascorbic
acid® AHgstel MY stgon @tz 47

e okdlel A Atgste] Atskeict.

ABTS+ & 2AZ4H (%) = (1-Al=w H719
THE/ A7 F85) X 100

2.5. Total polyphenol contents

Total polyphenol contentst= Folin—Denis9]
gl dek Age Ages. AR &
10 uLet folin—cicalteu reagent 10ul, 10%
Na,CO; 200 pL& =3ste] 30 min &<+ -2
A ZFste] 730 nmoflA EFEE ESASh
gallic acidE EZ=HE2A ARER oM, HFLS
25t & EuE S ALt

2.6. Reducing power assay

Reducing power assayx= Oyaizu®] ®H[26]]
we Age AFaAch A= 8 300 L o
1 % potassium ferricyanide 300 ulL, 0.2 M
phosphate buffer 300 uL& &%ste] 50 C o
A 20 min ¥t} ¥Rgo] EUW 10% TCA
300 uL =3 & centrifugeol Al 12000 rpmo=
10 min ¥H-g3teh whgo] £yt §oho] FEiS
MZE tubed] 500 uL %7131 ZF4 500 L,
0.1% ferric chloride 100 pL €% % 10 min
Hkg-5te] 96 well plated] 100 pl& EF5ho]
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700 nmollAl ERES =Asd.

2.7. MZ HZ8 ZF(MTT Assay)

Raw264.7 Cell2 dulbecco’s modified eagle’s
medium (DMEM, Thermo Fisher Scientific,
Korea)ell 10% fetal bovine serum (FBS, Thermo
Fisher  Scientific, Korea), 1%  penicillin/
steptomycin (Thermo Fisher, Korea)& Z3A|A
Azt Wiz]E AMgstaL, 37 T, 5% COolA Y
Fato] AFgSHATE. 3-(4,5-dimethylthiazol2—-yl)
—2-5-diphenyltetrazolium bormide (MTT) £4
S 9sto] 100 LA 1x10° cells/mL &=
96well plated]] £33l 24 h B9t 37C, 5%
COlA wiFst ATt HiAE A Ast =2 Hf
2] 90 uLg ¥ ¥ [T e 25T g9
g4 FEES 91 HEE E 2
10, 50, 100 pg/mL == Z}Z} 1
stal 37C, 5% CO°IA 24 h HiFslct. Zt
wellell 5 mg/mL %2 MTT §94& 10 ulL™
Y 2 h iR ¥, uiAE BE AAsHY
dimethyl sulfoxide (DMSO, Duksan, Korea)&
ZF welld 100 uL® Hd7Fste] ELISA readerz
540 nmolA FFEE ZF5HAT

2.8, NO MM Xl & 24
Raw 264.7 cell& 2x10° cells/mL H-&E 24
well plateo] BF35}k1 37C, 5% COlA 24 h
Higsttt, B & HAE AAst 2L =Y
A 450 uls ¥ ¢ AY v FEET &
= 911 Hj&E =% &
1, 10, 50, 100 pg/mL BEZ 50 plL® H7}st
gt == H7F & 2 h #igsta lipopoly-
saccharide(LPS)E 1 pg/mL =2 AHsty,
37 C 5% COoA 24 h svieFstct. ZF well
o] A=l 100 uL¥ 1% sulfanilamide®t 0.1%
n—1-napthyl—ethylenediamine  dihydrochloride
(NED)E 1:1 HIg2 &gt &4 100 uLg &
S+5la1 BLISA reader® 540 nmoA &HEE
=453

e

S j=e)
sES

—_

rfol

2.9. IL-6 cytokine X3l &M &H

Raw 264.7 cell& 2x10° cells/mL HEZ
60%x15 mm Cell culture disholl 535} 37C,
5% COz°lA 24 h viekoteict. v & iz

o
Hgs 320 39 49 #3222 %
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F22 1, 10, 50, 100 pg/ml SEE
30 WA Aselch £9E A F 2 h oo
sl LPSE 1 pg/mL =2 AHeska, 37T,
5% COoNA 24 h vioFstct woFo] it Al
29| AAEHE AEote] IL-6 cytokine A5 &
A& SAsHA. 96 well plated] 100 ¥ Z+
FAE )43t coating buffer(0.1 M carbonate,
p.H 9.5 EF3}9 coatingsty 4C o4 12 h
Hrx|etch ghgo] £y 96well platee PBSTE
ol-gste] AFst FFrS] 9:1 HIER FA
FBSE 100 pulLA EF35}o 1 h &<t blocking
2ttt blockinge] B4 well2 THAl Al & 7+
Sample} ﬂi&%@é 100 uLM‘ B=3511 2 h
Y TRt O F ohA] AlASEL Detectiont
Enzyme & 1:1 H-&=2 &35t 100 uL® BF
stal 1 h ¢t §rgsteh §hgo] & 14"34 A=gt
wello] TMB Substrate 100 uL B3 & 37C<|
4] ¥ & 1IN Phosphoric AcidE 100 plL¥ &
ZFolo] HES-S THFEI FLISA readerZ 450 nm
oA FFEE STt

2.10. Western blot2 E&t I"’_.“EI g5 stol
iINOS, COX-2 Taid drgl gel2 93] Raw

264.7 cell& 2 x 10° Ceﬂs/mL H&2 60%15
mm Cell culture dishel ®3F35t1 37C, 5%
COz0ll4 24 h vjeFstsict. Wi = vix]E AlA
St A28 Hi#] 2700 e Y& 5 A Hgk
2 FEEY FH g FEES 9 HER &
okt E9HE2 1, 10, 50, 100 ug/mL =2 30
LA Hdrtstart. 29tE 37 ¥ 2 h et
LPSE 1 ug/mL =2 Ay, 37 C 5%
CO0lA 24 h =iFstch. Higfel B¢ Az
oS AEFste] 10% polyacrylamide gelof| 4]
A7) gkt dedo] o]F 3k polyvinylidene
fluoride (PVDF) membrane& 5% skim milk 2
2 30 min 39 blockmg ot 12 FAE €
4Co)A 12 h Hgt & TBSTZ A&A5t 22}
FAE gol A4 2 h ¥r-g3tct, LAS 4000
mini system(GE Healthcare, USA)S A}-&35}t
o] g oot

2.1, SAIXz|

HE Ade 39 wHES) Ak Avs
mean+standard deviation(SD)2 UEFH O™ 7}
et Aed 9 T AYe fod A4e sk
Statistical Package for the Social Sciences(SPSS)

o
o
i)
ol
i
ot
)
it
1o
o
EN]
e
o
o
o[N
et
ox,
re
-
[

software package(version 22.: IBM, USA)Z o]

ottt 2 ATt ARl fold HEFS
A AR A (one—~way analysis of variance)& ©]
goto]  FodS  =Rlst pd0.05 FellA
Duncan’s multiple rage testE ©]-&3dto] R4}

k.

3.1. Malassezia furfur et &8 M
Akt FAS 70% olg-E, 100% e, SF

=+ O]"Q“O]'Oq FZEol Z} FEE9] Malassezia

9% 3229 2o EPUS st W,
S9HE 119, 2:8, 3:7,4:6,5:5,6:4
7:3,8:2,9:19 H]—goﬂl\i 7—].' 18, 19, 20

17, 17, 17, 20 21, 24 mme] ASA AT

A5t (Table 2) ©l= Lee 59 AH[27] ]1
AT Y FE2EL 5% sEoA S aureusol
s vepd 17 mmo] ASAAEeIY Kim 5
o] AdA28]oM= 4 oetE FEEF oE3
T 50 % E&=°l M furfure] WYeRH 3.20
mm2| FEAAFHET =2 S-S HAdS <

ssiet.

3.2. DPPH(2,2-Diphenyl—-1—picrythydrazyl)
assay

A vag-Z 52520 9 I #2855 911
A S aAgEE GRlsh]
#5te] DPPH(2,2-Diphenyl-1-picrythydrazyl)
assayS AAJ5H9th. DPPH =2 4758 &2
Hg FeE7lol ¥4 715el 3= proton ione
Agst] HPIE Fste Ao=[29], 2 AT
oA 9:1 =& 10, 100, 500, 1000 pg/mL
9] FLoA ZZF 32.34+6.2, 89.09£2.8, 90.91
+1.2, 91.36+0.5%2] €42 BEIJor(Fig. 2.)
Park 5¢ AA[0INA oetE 95%= FET
¢ FEE2 100 ul/mLelA 7.86+2.15%2]
24S vEd A Buge o 100 pg/mLe

vle EgEe
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3.2. ABTS+ radical scavenging activity

ABTS+ radical scavenging activity2 #}f =F
Hd &4 B4S BE A F SR AeE
doslt BUL Tt AW goo] FSAe|A
SRoh] A Ao FYEE AU 2
Aol 9:1 Hl-& &3E-2 10, 100, 500, 1000
ug/mLellAl ZH2ZF 33.12+3.3, 99.65+0.1, 99.68
£0.2, 98.85£0.2%% UEHSItH(Fig. 3.). Shin
5o A™[31]\M Z diesingiana F&E°] 20
mg/mLAlA 242 96.26+1.0%2] &S Liepd
A v gS o 100 ug/mLe] ¥ FroAx
ot e Hele Felstalt,

3.3. Total Polyphenol contents

Hz2 AE WolA AitEl= 22piAbe] 4k
2 A9 sl AgER Sl 5%
e 223 9 A4 FTES 0 1ME
EgEol A & G S4sb) S5kl Totl
Polyphenol  contents&  AA[S}tE.  Total
Polyphenol contents= 258.54+5.6 mg TAE/g
2 (Table 3) Kim 5¢] A™[33]14 7FF &&
Hia ddS 7K AT Ad 29 Azo] 1783
+6.6 mg TAE/g Bt} =2 &3S UEehdct

3.4. Reducing power assay

Reducing power assay= ferric—ferricyanide
(Fe3H)Edzol a5 FofstdA fd =4
o] ergstele BAA ferrous (Fe2+)2 HgHE]
+ T¥Ees 8T #oew yehle et
(34]. & AFolA A8 A Wgs FE320
FH Ex FEE2 9:lHle EREe 10,
100, 500, 1000 uwg/mLelAl Z¥z+ 0.15+0.02,
0.24+0.15, 0.78+0.45, 0.85%£0.32%= </t
X4t ascorbic acid 100 pg/mLe] 1.17+0.12%
o 7pte YL HPOM(Fig 4), Song 5
ARAB5IoA Aol FEEY AR FE=
W HRPS o w2 FAS Bl

3.6. M= M=E =X (MTT assay)

A HegE == g9 495 FEE 901
E3r=E0] Raw 264.7 AlZ AEE] O]x]& &2l
a17] $l8) MTT assay® AAlstat. 3¢ 2

Journal of the Korean Applied Science and Technology

9t FEES X 1, 10, 50, 100 pg/mL=z A

A3 A7 & o|EHOR AR YEEO 4%

stFoem Z+ FoA 112.6+5.6, 111.7+4.2,

115.1+£7.4, 121+4.9, 128.2+5.0%2] MXE A&
o o)

2 IR 5 S&"*E}(Flg 5.). Hong 59 4¥
S5t8o] Br olFzHog
7tX 71719 BE 1, 10 50,

E‘r.(Flg. 6). Raw 264.7 /\ﬂioﬂ LPS AAE =
NO A4E& f¥stas of, LPS &5 A<
A =2 NO AHES HYon 2FES &
1, 10, 50, 100 pg/mLz A3+ A} 7t =
oA 86.19+7.7, 70.27+2.8, 55.86+4.5, 45.62
+6.2% E4& YT Tk oEFHo=
NO A& Ade T 4 9o
Choi 59 AAB7IA AUF o FEFE 50
ug/mLet M-S o EFES FAF Ao
$5he g]lstat

3.8. IL-6 cytokine X3l &M =H

A mee =23 g9 9:1
=38 -4 IL-6 cytokine #]3l] & ?lst
o R 264.7 M= 1, 10, 50, 100 pg/mL &
e @@' S AAsI LPSE o|-&3ste] d=
HhSS fEotth AlE S IL-6
cytokine= ELISA kitE B3l S5t thFig. 7).
LPSE Aot 2 3 &= A2 Hust
g o 64.2+4.0, 22084319 ng/mL W@
= HYom g5 ¥go] FEol YAHUES
golstat, Eg FEE 1, 10, 50, 100 pg/mL
B AHZollA Z7b 238.4+60.4, 153+21.7,
119.3436.7, 109.8+8.9 ng/mLe] TIAFS H
olw 100 pg/mLollA 7HY @2 HAFS HY
tt. o]= Kim 59 A&[38]7 HwstHS o,
‘:]'/‘]”} B FE2EET Hold IL-6 Ao 24

= Holn 23t=E9] FEF a5l Holds Al

Ast Hold
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3.9. Western bl
CHEHX] Hi5
S

COX2¢}t iNO

t% E35t cox-22t iNOS

Q og% PR
Lol AT s FaE

s_a

3 ﬂE o] thilg wrel
& 5] HO}OQ Western blotg A5k
. 2 AFoAE LPSE AHshr] g2 FolA
o] Ao HALR] ¢Fgtot LPS T Ay
w2 Tl bgEFo]l A A Bt &
= 100 ug/mLelA ZZF COX2+ 41.15+
15.4%, iINOSE 12.35+1.71% $&F22 ¢
Aot o™ (Fig. 8) Kwak 59 AE[40]1A4 &
HoHE ofehe FEE 100 ug/mLollA dixol
skl ZH2F COX27} 85.5%, INOS7F 60.9%2
#Aae Ay HusiEgke of, =3Ee] FAF
50| HoldZ &elstilrt.

2 dFollMe A FHS 0% olEe,
100% wgre, =R42 FEStY Malassezia
furfurel A BE FEEC Wit I SHE B
ettt 7 #2ER ASAATE IS
o g 100% Wge FE220 3 @58 73
=°] 7F Hold a5 ™ =
sget 43t 9:1 o] S} 24 me) A
XS AAstel A TS ehpolet, ©
@ seEel sl BHS ISP 9
DPPH assay, ABTS+ radical scavenging assay,
Total polyphenol contents, reducing power
assay= AAISH 23 100-1000 pg/mL7HA] 4=
ot ou}g]_# Hoon 9=y Paw hANE
o] & FH<Q Raw 264.7 AEojMo] HEES
gelgle o, 100 pg/mL7HA] E4e ey
okt @F WSS fEsts LPSE Adsl
A &= g1t A7 100 ug/mL
o4l LPS o A2t Hlwste] 45.62+6.22%
of oAl Gt e FASNAT PZ WEL
Aoty A E IL-6 cytokine A3 &4
2 3olst Ay} =& oA oZ 25 o] A
55t 100 pg/mLoflA] 109.84+8.9 ng/mLS H
Aot d5 el F8% wiAEA Ags=
COX29t INOS® Wde Asfz =7 93]
western blot& AAJSIET & 100 pg/mL
FholA  ZF TS 4115154, 1235+

Z
@)
1o
0%
ox O
_IE

L71%=2 ZAXZE gRlstat.
ol9} Zre AntE ZE3tste] AHIF 100% |
1 M|

B 1L o0\ n EAHIAZ|GE] 7|
W%ﬂ 2ol ef_t A-AY Tt [S3308484]

2 AFe TR EATEY HAA
A71ENEAFA(HEE, $3308484)"Atd 2] A¥
= Wol 3 AFATdYrh
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