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Abstract : In this study, Korean—cultivated Houttuynia cordata Thunb. (HC) was extracted
anti—inflammatory effects of extracts were compared in order to confirm the possibility of natural
cosmetics as a raw material. HPLC pattern analysis, cell viability assay, total phenolic contents,
ABTS/DPPH radical scavenging analysis, measurement of ROS production, griess reagent assay, and
luminex technique. The content of quercetin was higher in fresh Houttuynia cordata (HC-F) than in
dried Houttuynia cordata (HC-D). Also, content of HC extracts shows a difference in the content of
the two representative compounds (polyphenol and flavonoid) according to the stored differently. ROS
production showed higher inhibitory rates at HC-F. The anti-inflammatory activity of HC-D was
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shown higher than that of HC-F. But, in the measurement of the reduction in inflammatory cytokines,
IL-18 showed that HC-D had a relatively high reduction effect, and IL-6 and TNF-a showed a
high reduction effect. And these results will be a basis for the development of cosmetology in skin care

and improvement of skin problem.
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oxygen species, ROS)Z HFHATHI], BA4AE
Aol

SFohe MR BEE Aol otvet St
ARl 8RloA Es AR 8204 HEEY]
T gk 2 294t as AlErt st 29k
& QA sk ol G2 AL R ERE MY

5t 31910 2 HE olA2 Wolalr|k ol W Q
o= ko1 Xel

= A AESHE ARz gste] Q1A
AP AEAE op7|RITH2]. ARMHAEY A=
A o] itet 7ol A EE BAE B
275H2] Z5HA He Edd Y] AdEolA TAgE
I, Ak 4o s Qlste] of = Eus F
Ale k3ko] 7k58t 9 w5 o] MAAH3] Fo8
A WHEAoZE AUl FAxF F chE &4
(4], ohARE-soll Azt o) d[5], 1t 2zt
9 AETA ARH6], &7] 53 &2 A PHQ] A
gho] WrAgstA Frt

AebA 42 A5 o] H7|k obH, 4k}
A (nitric oxide) X F54 Aol E7FQ19] A&
FAAA S-S T2 I 7 A&
ARl 4ty ~AE A S LEHH, A5 4
S TATAR YA sk @de] HoHS8I
Aol A Fto] Asfela] FgE &datao] F7t
2 Qe ikekAl= e, A, AF 2 71E
SoRRH FEsH Holew, dl= E 2
ofol| A ABHE EHFlC R Sho] W2 A|FEo] A
A=A Gl A olTH9].
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gt &sol  gEd AEER Ahxd
(Sacururaceae)oll &5t RFFfRE ARRSH= A
=ol|tH10]. oz EofH o= (flavonoid) 9]
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21, MB F&

B Ao ARt oJAx(Houttuynia cordata
Thunb.)= THEL AolA Aujet ol dx d&
< gl AAsteon, FAE UES T4
2 R & A 50%= 297 AL AZxSEe]
SRl 10%0Is7HA] AxH A o8z, 50%
= AxsHA] g2 A odx= Bisty 7+ =&
ateleth. oz 80% olle+g 500 mLollAl 2+ 50
g B 2417 B9t 80 T2 i 253 & oy
2 ¥d31oH, FHFEE=7]Bichi, Switzerland)

[e)
Hor, TRl GaAA Aol AHgStAT. A
oz FEEHC-P #5582 oF 7.3%, 4 °
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Vol. 38, No. 1 (2021) =it oAz (Houttuynia cordata Thunb.)F2=2] 4st 9 &5

4z FE2HC-D)& o 9.1%=2 FZHU

2.2, HPLC 4

HPLC £42 Kang 59 ¥H[14]S §-85to
At HC-F&F HC-D 30 mg& 80% &2
2 1 mLol] 9] 0.45 im membrane filter2 {3}
% 10 mLE HPLC Al&2 ARSIt HPLCE
Shimadzu  (Japan)At®]  system  controller
(CBM-20A), pump (LC-20AD), column oven
(CTO-204A), diode array detector (SPD-M20A)
£ Agsiled, columne ZORBAX Eclipse
Plus C18 (250 x 4.6 mm, 5 m)-& ARSI} ©]
B2 water (A)%} acetonitrile (B)Z2 gradient
elution systemea H-&A1A 0~5E(0% B), 5~40
HB0% B), 40~60E(80% B), 60~80E(100%
Bog AAstAth. 42 1.0 mL/min°]loH
column <& 40TCE  {A¥T, UV
wavelength®= 254 mzZ A5l EA519ct

23. M=z =g &3

ok~ G thAAEQ] Raw 264.7 A=
= Az 2P (KCLB, Korea) oflA] wFdo}
10% SEforE@AH(FBS;  Gibco, USAT 1%
antibiotics  (A/A)  (Gibco, USA)Z ZAH
dulbecco's modified eagle's medium (DMEM,
Gibco, USA)2.2 37 C, 5% CO,2] ZAo|A uj
Fotdom, At S147t 33 ool HS
o] A}85FcE Raw 264.7 AlEZE 96 well plate
of 2x10* cells/well® EF5ta] 2447 S<t Y
st &, HC-Fe} HC-DE Ztz+ 1, 10 ¥ 100
(ug/mL)9] =2 Az7[ste] thA] 24A17F 53t R
Fstact. HiYF & cell viability assay kit
(Daeillab sevice, Korea)& AM&ste] AlE YE&
S A5t o, MEEZ S UERfTH15]

0|

Folin & Denis B'Ho] wtat
Folin-Ciocalteu A|2F& o]gsh= HHor =4
StATH16]. A28 1 mlel| 50% Foiln-
Ciocalteu's phenol reagent (Merck, Germany)
0.5 mLE 7fsto] A2o)4 3252t SHSAIAT
Hh-g-8olof Na,CO; Z3H8 1 mLet 7.5 mL &
FHE AR ot 3083 AXA H,

12,000 rpmeflAl 1023 A& F 5
sl 760 mollM FFE=E SHSIAT. T S
= &2 gallic acid (Sigma, USA)E BEEEAR

ox,

Hlw 3

)

ol-goto] 2Tt Aol wat S Asti e
o 274 492 GAE (gallic acid equivalent)/g
= A&t
2,5, & EglRo|=E &

Z ZgtH Lol g2k Lelono 59 WHH([17]

= &8stol sttt ZF Al= 0.1 mLe} 80%
et =3E 0.5 mLel 10%
IM potassium acetate 0.1
mL 183 80% oe& 4.3 mLE 7tote] Ao
40 FA|T 5 415 molA FE=E SHeHAc
ojff & EefHlcolE ¥=FE quercetin (Sigma,
USA)& BZE=E= olgste] 2t A&l o
g dES Foiden EAds=Es QF
(Quercetin equivalent)/g& AR&-3F3ct.

fifo

2.6, ABTS 2iC|ZF A7 &FH

ABTS 892 74 mM  2,2-azinobis—(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS;
Sigma, USA)7}F E7] 2.6 mM potassium
persulphateo]] &3l AlX1 &, ¢fAofl 244t F<F
2ol wWx|ote] Fol2(ABTS +)S FAHT
ABTS+ g3+ HC-F¢t HC-DE & 5k 1,
10, 100 % 1000 (ug/mL)e] =A] &Ftote] H-e
oAl 1027+ WHgAIZ1 &, 734 molAd FF=E
SAsteint. ABTS 2tz &27&2 ool 2o
ue} AlgtshRe15].

ABTS Radical Scavenging Activity (%) =

( Control OD— Sample OD)
! Conitrol OD »<100

2.7. DPPH 2iC|Z A7E =3

oo &A1zl 0.2 mMe| 1,1-diphenyl-
2-picryl-hydrazyl (DPPH; Sigma, USA) &<
150 mLe} HC-FeF HC-DE 47 1, 10, 100 ¥
1000 (ug/mL)9] H&=7F A 100 mLA &35
o, 37 C, GAA 3087 §HSAH ) §HS &
517 molA SF=E Sttt DPPH 2tz
47188 ofge] Aol wet ALFSFALH15).
DPPH Radical Scavenging Activity (%) =

( Control OD— Sample OD) % 100
Control OD

-

2.8. DCF-DAE 0|25t Raw 264.7 M= LY
ROS MY &3

Raw 264.7 AZZ 12 well platee] 2x10°
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cell/wello] E]A 25FIeh 24A417F Bt vk
%, HC-Fe¢t HC-DE ZZ 1, 10 € 100 (ug
/mL), lipopolysaccharide (LPS; Sigma, USA) 1
ug/mLO] F&7}t A Ae]ste] 24A17F FF vl
stach. diEe & REE AZE dulbecco’s
phosphate buffered saline (D-PBS; Welgene,
Korea)2 23] Mgt & 2°, 7 -Dichlorofluorescein
diacetate (DCF-DA; Sigma, USA) 10 pzMeo] =
TE Hrtste] 158 & do| bk AF2oA4
AMstaTt G & 272 PBSE Yol AlEg
F 1,200 rpmoflA 5E7F ARG thg A
< AASHL A PBS 400 mLE go] H-5A1#
GAHE BX71(BD biosciences, USA)E ©]-&35}o]
FFAFLO Al7lel g HIEE EAste] WEE

& UERIHH15].

e

2.9. Griess reagent

Griess reagent system (Intron, Korea)= ©]&
st NOE SAsI¥th Raw 264.7 MEZE 96
well plateo]] 2x10* cells/well2 BF3}H 11, 244]
7F vt &, HC-Fet HC-DE 42+ 1, 10 ¥
100 (ug/mL), LPS 1 ug/mLe] s=7} HA A
Stof ohA] 24A17F Bt HieFskeInh. N1 buffer 50
mLE Aot 1087 =204 vhg & F, N2
buffer 50 mLE A&stal thA] 1027+ ¥H-SAIZ
th. ¥ = 540 mollA FFEE SHstR o,
nitrite standard®] F=¥ FLTAE ©]85Hy
NOE AMtsto] WlEg= Uelot18].

2,10, Luminex

Az Wolld A5 AfelE7I]l IL-18, IL-6
9 TNF-a & &%5}7] $15t] milliplex cytokine
assay kit (Milipore, USA)E AHE3FTE 12 well
plateo] Raw 264.7 AJZZE 2Xx10° cells/well2 &
FoFAA, 24A%F 59 iR ¥, HC-F&}
HC-DE ZtZ 1, 10 ¥ 100 (ug/mL), LPS 1 ug
/mLe] FE7F A AEsto] thA] 24413 FF
vkt Hdwe] & JTH o ZF Afo| vt
91 luminex (Milipore, USA)2 Z7d35FATH18].

2.11. Szl
B Q74 Qojnl Akt Bitwh BEWAR o}
ehRglon, W#gt Aolel tig £ student'
t-testS AHESte] B, HEza Blwstol
71 ggael BaA el f98 Aol pCos,
pCOL B pC0010] Aol AEstact,
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3. #nt 9 o

3.1, HPLC T8 EA
HPLCEZ o83l HC-F9} HC-D¢ ##&
t AT T ARE H[RE fds BYlont
Ql HAANE S el F$ HC-F7F HC-D
o =4 UesthFig. 1). oldx9] FHES
H FAAEL EPtHLo|E9] 3 TFREA]
st 24 9 g &do] e Aer B
oUTH12]. 11 drel ojdx9] FAF &l
u| gro] A glom W2 HofoA FgEI
ot sFEHA fAISY Qe “HASHYE
S 2 A9 ZE2 oHT] v B FHe Aqf
2 AR Qe SRl AR Aot {101
2 A9 Ao BH ARH Ao oz

ox I
r_I]I ol

oo &
s

ool

)

e R U s

dE FE2 Hoh A9 go] oF 50% A
FEHE Zo® Yekth dAkel 85024 of
Hzs Bgolr] AL =0 el A ol
22 FFWol 727 § YR BEIE 2ol
B Ao] Avte] RgEe] B FFo] DL
$Eg 5 9e Zow woEn
mAU 254nm,4nm (1.00)
1000
]
750
0} —— :
1 Lo ]
250 i
4 HC-D
0| Al e
30 40 min

Fig. 1. HPLC chromatogram of 80% ethanol
extract of HC-F, and HC-D. Column;
ZORBAX Eclipse Plus C18 (250 x 4.6
mm, 5 pm), sample injection volume;
10 L, mobile phase; H,O (A)/ACN
(B) gradient elution : 0~5min (0% B),
5" 40min (30% B), 40~60min (80% B),
60~ 80min (100% B), flow rate; 1.0
mL/min, detector; PDA detector.
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Vol. 38, No. 1 (2021) U o1 2 (Houttuynia cordata Thunb)5FE29] 4tet 9 g5 &4 vl 5

3.2, MEZ=Hol O|X= F&

HC-F¢t HC-D2] Alz=4S st
Z7-2 100%2 st o], HC-F<} H
/mL ~ 100 pg/mL9] =T HEA Al
UetA] gksrew, 71&9] Hd=w F&
54 datete] Hlw HoAE kg A
HAoHFig. 2). wepA 2 AFolA &5
¢} HC-D+= 1 wg/mL ~ 100 ug/mL9] =
oAl g4tst I FAZF in vitro ATE
ot dgaTolA] ol dx oetE FEES
/mLe] FER ARESIE Aok AEZEX
Bz dgrow, =7tAAE Foll =4d0]
2 21 & AL, sPFEH A AASHE AAdES
95% ol/do] fEoloF sk 2] AAFEE
o] Y7 E= RAAERA 7HeE Ao oAAZ
T g BT o] AAFR] FRANE
HEEA o]dx9] AME 7Hs/do] Aokl WHE]
F8ot7] flofA= 2 AFlA A
tgez FgAgl £ d=m &
A2 9 F7HE]1 R Aot &
Al Fof & ZAog wETH10].

el

Uﬂlﬂ,
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o | Jiih
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Fig. 2. The cell viability of the HC-F, and
HC-D in Raw 264.7 cells. Cells was
treated with 1 pg/mL, 10 pg/mL, 100
ug/mL of the HC-F and HC-D for
24hr. Cell viability was measured using
an MTT assay. The results were
expressed as mean+S.D. from three
independent experiments.

3.3. £ E2HE ¥ E2tEL0|E &
dutdo g HEA EYELS AEAC E5F
Az Fofstar, gt w2k Wefl 271 o149l phenolic

hydroxyl (OH)E 714 W= StE5e 717
o, ZglhLoltel BJS FAHHozg g

SAZA {2 Aol 7] DAl AEH &
=°0] 8% =S FAotE ot 4HEte
2r8-2 of, TR e St whet Atet
ol mRl= FEFol E A= IR U5
A ZFEE2 A v AR AstAY
N5 o) = A, A oA, DFEY
AA|, Feflo]=, il A o oheket A
AE 7= AeR A JHH17]. 2 dAolA
HC-Fe} HC-Deoll &4t & Z8jvs =
Z EgfH kol g Sotlor, 1 Aut
% Zolv)is @Fe HC-F7F 71.070£1.097 ng/e,
HC-D7} 84.997+1.303 mg/ge2 HC-D7} H|1L
A 22 S YUY & St ol g
oA HC-F7F 33.304+0.553 mg/g, HC-D7}
50.636+1.416 mg/ge2 HC-D7} o =7 Ve
tH(Table 1). HC-F¢} HC-D9 A%z F& #
TR whEt FAEL 2ol tEA FEHE
Ao veht e oheket 3ol et A= &5
o] M3t g Z4foF & dart okl A

e

N
o

Table 1. The Total Phenolic Contents of The
HCs

Total polyphenol” Total flavonoid?
(mg GAE/g ext.) (mg QE/g ext.)
HC-F 71.070 + 1.097° 33.304 + 0.553
HC-D 84,997 = 1.303 50.636 = 1.416

UTotal polyphenol content was expressed as
milligram of gallic acid equivalent (GAE) per

Samples

gram of extract.

YTotal flavonoid content was expressed as
milligram of quercetin equivalent (QE) per
gram of extract.

YEach value is mean + SD (n>3).

3.4, 2IC|Z A7{=0 O|X|= HEF

ABTSS} DPPH =zt 278 A HL2 ilst
B dTolA g &=z Holo1]. HC-Fet
HC-D<¢] ABTS =z AAELEE 4T 2
HC-F= 1 wg/mL S%olq 49+23%, 10 ug
/mL BT 8.1+0.7%, 100 ug/ml SZo|A]
29.3+5.7 %, 1000 ug/mL SElA 92.5+1.7 %
o] 278 Uehion, HC-DE 1 w/ml 5%

- 221 -



6 4@A - ol - Hvlsl

oA} 48420 %, 10 pg/mL BEZol|A 7.8+2.2
%, 100 wg/mL S=ollA 24.5+1.3%, 1000 ug
/mL BEolA 87.3+1.1 %9 A2A&S Yehich
(Fig. 3-A). DPPH o)z A248S 243 A1,
HC-F9] ¢ 1 ug/mL BxolA 3.1+£3.3 %, 10
pg/mL FEo|A 13.4+1.8 %, 100 pg/mL sZoj
A 60.1£4.3 %, 1000 pg/mL SZolA 81.5+2.7
%o AAL&S Yeilon, HC-Do 39 1 um
/mL EZoA 0.7£1.7 %, 10 wg/mL SEolA
1.8+1.3 %, 100 ug/mL wZolA 23.4+1.4 %,
1000 ug/mL HEoA 67.5+£0.6%2] 2AL&S

o (Fig. 3-B). Lee 59 A+l wr=wH[15] A
AE9 HE FEC] Pitste| Fag TS of
= AoZ gz 442 Z9HE 5l A
Elo] F7Fettar HaE|ojgle], B Ao FA
H EduE AE = 5Eo] ABTSeH DPPH
g A7&9] Aot BEHEH13,17]. £ A+
o e 5l g50] HlEE £ HC-F& 4t
3t 85 YE=EA AN 7HeAEE =4 B jle
H, F T HAd FEARA] 7H5A4S Dot
HC-F& A&HH o= Agafurtor & Ae= At

@ HC-F zHC-D

60 |

40 -

) T—%
1 10 100

Concentration (ug/me)

. 3-A. The ABTS free radical scavenging
activity of the HC-F, and HC-D at
1 wg/mL, 10 pg/mL, 100 pg/mL,
and 1000 pg/mL  concentration.
Extracts were incubated with the
ABTS solution at RT for 10 mins.
Activities  were

ABTS radical scavenger activity (%)

1000

3!
qa

determined by
measurement of absorbance at 732
nm. The results are expressed as
mean®S.D. from three independent
experiments.
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EHC-F mHC-D

©
o ©O O © ©o o o

DPPH radical scavenger activity (%)
B 8859338

]
2

1 10 100
Concentration (ug/me)

Fig. 3-B. The DPPH free radical scavenging
activity of the HC-F, and HC-D at
1 wg/mL, 10 ug/mL, 100 upg/mL,
and 1000 upg/mL concentration.
Extracts were incubated with the
DPPH solution at 37°C for 30 mins.
Activities  were  determined by
measurement of absorbance at 517
nm. The results are expressed as
mean+S.D. from three independent
experiments.

3.5. ROS Mol O|X|= H&

AA| WollA ROSE= 2% HAAE 5Zstq |
go] 7]'5-& ot A|2o] A 9l Bstof Zrgol=
T4 A8 SpA|RH2], FHEskA A4
AHoR AAHZA k1 FFESE S
st &4 dogle QAR ZESirH18].
HC-Fe} HC-D&] ROS9| #A4aeS Qlgt A3,
x2S 100%= ot2 o, HC-F+= 1 ug/mLe]
T4 84.6£3.4 % (*p<.05), 10 ug/mLe] &
oA 73.842.5 % (**p<.01), 100 ug/mLe] &
TAA 69.6+1.6 % (***pl00)E Fkof wat
FI4 A= HAE UEeH(Fig. 4), HC-D&
1 ug/mLe] E%olA 943+0.3 %, 10 ug/mLe]
EToA 89.5+3.6 %, 100 wg/mLe] HIEofA
80.7+£0.3 % (**p 0DE oA U= A4S U
EFith(Fig. 4). HC-F= ROSE & ooz
TaAFon, o] At Hitslel ddd o2 2
A Agyt Hilste AvEH HC-F7F A
2A9] 7Fs/de] St Ae UEr Qo
Fitet G50l w2 MdAEo| vy 7|55
o] d7o] FHEAR AREE A7t ¥, A
B oA I A= AF BuEd. ey

ot
>
N o

il
Y
T
o2

2 o
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Vol. 38, No. 1 (2021) WAL ol Z(Houttuynia cordata Thunb)FE29] 4tst 9 g &4 vjw 7

olzel #e AR AVl D5 F2
ek o|ghe FE BN GAIe B gl

A ZARAT W2 B4 FE 24 o
[e]
= H

o %7 ekt e

Q2
M
Rt
N
|
)
L lﬂoll

22 A7eld 23 A A9
oA e ATE e At dheja
@ % gk whebd A4 o4z oghe 23 @
S 32 WIS B GAS BY 9 1 ] 374
A7 A g F Wag WY R AztE

@HC-F ZHC-D

Concentration (ug/me)

. Effect of the HC-F, and HC-D on the
ROS product in Raw 264.7 cells. The
cells  were treated with different
concentrations of the HCs and LPS (1
ug/mL) for 24h. The ROS production
was analyzed by FACS. Each value
represent  the

e3!
aa
~

mean+S.D.  from 3
independent experiments (Significance of
results, *P<0.05; **P<0.01; ***P<
0.00D).

3.6. NO MMof o|x|l= HE

NO+= AlZ Y 8 ASEREH Ald E FF
AA, B 24, 417 A Wil 53 Zo] A=lst
7 alstHQl THAA Fag 92 AT, &
2 FFOA Y NO ik Atsh &4 o et
FoH-e2 miZlste] 22 9 Ao &S
7111[18,22], FAAE WelAl7H, @& 3t
FT7HA BFE dor|l= 5 AA sl
2 1|xt}8,23,24].

HC-Fe} HC-De|| 9Jgt NO9| ZA&g F<l
st A7, 272 100%2 89S u, HC-F= 1
ug/mLe] oA 7.0£2.6 % (*p<.05), 10 ug

J m
of ox nl Hi

o

/mLe] EEo)A 11.8+4.6 % (**p<.01), 100 ug
/mLe] LA 11.8+4.6 % (**pl00)E 2
A e 45 Yeplon, HC-DE 1 ug/mLe]
oA 25446 %, 10 ug/mLe BLofA
7.1+43.3 % FZAsFAL, 100 ug/mLe] oA
20.3+3.4 % (***p 00DE 44 P& T4
UebithFig. 5). HC-F= Bko] o 4
S UERAOU 100 pg/mLe] BTolA: 98]
HC-D7} ¢ &2 #4&S Yebioh Asidats
Astot: 718 o] QlE A=A 4tst &4
& Wrgste] wEsile W HC-Fe} HC-D ¥
5o et ¢E4S et E o8 Aom #
oE ol el ANhS Eloz Qb o]
Z FEE0 dA8 3L FUS Ao wuH
=
2

o r|r

AL )

[7]. ot &80l w2ty Aol dle Ao
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Fig. 5. The NO production of the HC-F, and
HC-D in Raw 264.7 cells. The cells
was treated with 1 pg/mL, 10 pg/mlL,
and 100 pg/mL of the HCs and LPS (1
ug/mL) for 24hr. The amount of nitrate
in supernatant was measured using
Griess  reagent. The results were

expressed as meanzS.D. from three

independent experiments (Significance of
results, *P<0.05; **P<0.01; ***P<

0.001).
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Fig. 6. Effect of HC-F, and HC-D on LPS-induced IL-18 (A), IL-6 (B), and TNF-a (C)
production in Raw 264.7 cells. The cells was treated with 1 pg/mL, 10 pg/mL, and 100
ug/mL of the HCs in the presence of LPS (1 ug/mL) for 24hr. Cytokines was measured
using an Luminex. The results were expressed as mean+S.D. from three independent
experiments (Significance of results, *P<0.05; **P<0.01; ***P<0.001)
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