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Abstract

This study was conducted in order to establish the optimum conditions in obtaining Houttuynia cordara Thunb and
Saururus chinensis Baill mixture extracts. The extraction conditions were based on the central composite experimen-
tal design with independent variables(extraction time, ethanol concentration, and Houttuynia cordara Thunb and Sau-
rurus chinensis Baill mixing ratio) and dependent variable (yield, electron donating ability, total polyphenol, total
flavonoid, histamine secretion by using human mast cell and in vitro tyrosinase inhibition). Response surface meth-
odology(RSM) was applied for the independent variables. The effect of primary variables on electron donating abil-
ity(anti-oxidant effect) was significant. The optimum conditions estimated by RSM for extraction of the effective
components were 6-12 hr of extraction time, 20-60 % ethanol concentration and 1:1 - 4:1 mixing ratio.
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extraction, Houttuynia cordara Thunb, Sauwrurus chinensis Baill, response surface methodology, opti-

74 o] tH(Kim, 1997).

oA = (R %, Houttuynia cordara Thunb)i= 4H9 3]
&ole thdA ZE e oA Fo, A& F 3ol
LA oIt A3t E7]o1M AH vAW 7 YA oz
A EHAA HA A o2 o]z, 25
&, AP 2E 59 g Felio] Jde= Aoz LA
QHFE YRAZ o] &= o] gom(Moon, 1994), 2
o= gtA| 2] T AgARA L] §80] HAe o)
‘dol o] o] 712 Pz z{]%ﬁ}ﬂcﬂ AR ENESR
o] g§-3laL AUe HAeld. ke HEE F quercitrin®
2 E BN} Y FHZEES ASAIe A ¥
ksl Aol Q= Aoz A QI(Ha, 2003), F
F(Kim et al., 2001), FHFY 2D 323 4 & 37}(Chung
et al, 1999), 7t=go e 54A4A Eo(Lee et al,
2001a), FEd L7 E FE5E9 38 7Shin et al,
2006), ¥ejollA FE3 T2 B8 E2] 7+ (Song et
al., 2003)°l] i3t 7 Fo] Hi=E

AU 2 (= E 5, Saururus chinensis Baill)=
thad Al 2EogAM o] ml=
o]7] wjFoll Abw e}y

quercetin, quercetrin, isoguercitrin, rutin 2

CRLESE
7-890l 3-47j¢] Qo] wa
FEo. Uz FAHARLS
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TOE 4EA e, o] F Ao F49E<] quercetin,
quercetrine flavonoid®] YF o7 3 9 33t aa=
Ueidie 22 BudEn, 3944 9 ZAE3 Fslas
52 aFso] ¥ElA AUth(Lee et al, 2001c; Kim & Song
2000; Kim et al., 2005). 2]=#|o] &)} flavonoide &
Qo] 9 YAA L Z= Ao YEYon, o1 F
quercetin FN743LE 2T F 2= UAR] LDL(low
density lipoprotein)e| 4+8}2} cytotoxicity A T3 KL
=31 9dth(Lee et al., 2001b).

29| AFZAFoNA a7t 2EFH 2 di7| o9, AF
A7HE, &5, &4 5 ALl e 24 £ - kel 89
Sl olate] wr-gAdo] ¥ B/dAHA(active oxygen, free
radica)E AT HFHQ) AAxe] TP EES HA
AZIAYG sl ZHE 2% 2 =318 F33ke 999

= ZOo® Hil(Lee et al, 200lc; Kim & Song 2000;
Kim et al, 2005)5132 Slt}. oleigk A W stz s
op7|H e o e Aol s E 98 74F A
QEZRH QAL e 3siE e Ad £28 3]
A8 B2 ol o|Fojx Kt} old] Wt FEES F
st 848 dolrr] g8 AAgos, FEHE FF
% FEEo|E 7 58 S Ao

gl Ee] 42 7HEsHA A" & de 7154 AF
EE AZHEZAELS GRS 753 AAFHE Bo
AzxHL Ut FEx2AC A A+ 9 2Jeong
2003), W-E5(Chung et al,, 2004), =, o]A%F F(Lee et
al., 1993)% 4l Z(Lee et al, 2005)2} Zo] tpFst M
o A7ET AUk A8 FHE P FEHES
%L methanol, hexane, & & & 7}4] &vj& o] &3}
I glen F2 F4o| g ujE o] &3l FEEES
e sk Wyel g ol &5 Arh(lee et al, 1993). 2
L} oA E, Ao F& 279 HA} g d+=
K-=3 Holr},

B Ao A4z, dxe] £F 58 B8 78
AE-e] A5 (synergy) B3HE 7Iti3aL, o= QI3 A &
%o Ag BAHEQ] oz Mz AvF FUL F
3 AGAA EA5lE =8 3R 33k F& WHeRE
AEZAY ol o] 7Fs3a AR 7l 71 A £
LS o] 4T BuFEHHE AL, FF &9
FHA3}E o|F7] 95t FH /3 A &R (central composite
experiment design)l] 2] @+ ¥H-§-3EH 741 (response surface
methodology, RSM)& A*18te HH FEx1E 38l
st F&0) A E QAR SPAFE FEAZL, A"
< g3k 2 Auze) o xe] EFHIEE HASAUL F
EHEE & R4 T (quercertin 7), A4S a3
(DPPH, $&2j5ls &% % &0 %), 2832
g g v aae sioick FE2UE FHske] Sl
o] Eguso] g v EAEN S o] 83 ST 33}

4 24E T8l O FIHE AR FE29
B34E AEsY HAstE F2218 Fakaat st
(Chung et al., 2004; Sung 2004; Kim & Lee 2008b; Kim
et al., 2008a)

Mz Ry

A8 M=

Az oAdxe €719 Eol7F ZZt 50~100cm,
20~50 cmo|™ 1 ofual g7k meke] Elg¥eln 7
0|7} Z}2} 5~15cm, 3~8 cmo|al o] MEsh W R Eo]
A% Bgoct. & A3l ARSS Ao} X E7)
o} Qo] 2A% H2E M FTFY FTEAtlA 2007
d 8¢ AFHT Az} 2006 7~8€ol| AFHo] ST
AL 3 HA3AAM F& AE2E A3

FEE M=

AokA|Y] 288 9 %9 9T F= 82 2
AlZE, FE80, FELE, 2948, 80 g 2 R
Aozl vl & Fo2 Yehdt) o9 22 o 71x] W
T Foll «d¥ 483 Bl AxAE HES A FEL
=9} HE-& 100°C, 1.2 kg/em’S 2 Bl Qo] F&719 2
A 20 w2t 248U &9 Ve dEAsY
e E o7t FE8] A Axe] F2E 1:209 HE
2 dAFsH 2Fsth MFe FEA AEE v %
o} o] o] SR SR AU FEVNEE B
Ahelr ditH oz ARG-8= AH](44L, Goryo ENG Co.,
Korea)& #-8-3ch. A@AY oA FEx274 me}
2% ¥, ¥ 2 X (ADNANTEC® T-260)2 A2 377k}
(Rotary Vacuum Evaporator, N-1000 series, EYELA,
Japan) FF3te] B FEFES FHUZE7I(PUTFD 20R,
Iishin lab Co. Ltd, Korea)® 7Z3&}a], 20°C W5arof] &
HetAAM APAEE ARSI

FEXUC| FHstE fleh AEMA

FE2zx79 HAHIE A 4848 FHAFEAYY
(Sung 2004)°l <]3te] AASARL, WHEEHEAY
(response surface methodology, RSM)& &-838}7] %3}
statistical analysis system(SAS) program(SAS 1990)< A}
31t} AT AYNN SHAFX)E FEAZH3-15
hr, X,), €2& F5(0-80%, X,) 2 Az . o)z EF
Hl&(1:4 - 4:1, X))o, 4FAFL& Table 13} 7Zo] -2, -
1, 0, 1, 28] 55FoR R353sty 1671X]9] FEAES
SAcE AA FEE9 FEEA A-PE FTHFAR(Y)
B2E FE78(Y), 8 a32A DPPH AAEHE(Y,),
FE9E (Y, 2 FEn ol (YY) FHE
#2A] histamine ¥ A EINY,), UlWEIAZEA
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Table 1. Independent variables and their coded and actual values used for analysis

. . Coded level
Symbol Independent variable Unit
- 1 0 1 2
X, Extraction time hr 3 6 9 12 15
X, ethanol concentration % 0 20 40 60 80
X, Houttuynia cordara : Saururus chinensis mixing ratio 1:4 1:2 1:1 2:1 4:1

tyrosinase A3l E3HY,) ¥ FEAAE FF(quercertini, Y,)
2 Yehiddtt. olE2 33] vHE 33l o Fagke 3
FEA o ARS-SIAATE. olw Al 7)) H§¥ e Tl
ek 231 3|7 2322 ofefio} Pt

Y, =By + Bix, + Baxy + Boxy + Bx *x, + Byx,*x,
+ BooXo*%, + Baxi*X + Boxi*x, + Buxi*x,

Q714 Y FHEFE, X, X, X,;& SYIF, 8 3
A Fol .

3 3ARY A3 dAI-) HAEA FPolle TAHE
A& dlo] HHHL 73120, SAS programe o] &3]
NS EH O 2 A5 CHSung 2004).

TEAIL

Z} 270N Loj FEES 8L 2AY FHAAX
¥ A8E A FAsI s 37159 F7 F5
& 43 F FA(gE FHs 30 AHEE Y8
(AEF 200 g)oll o3 WE-&2A Yehfolo.

TRYE 84

F A2 $<] Isoquercitrin, Quercitrin, Quercetin ¥ #-&
HPLC(Waters  Associate, Liquid chromatograph 2690/5,
USA)Z #43kth ol%F4-& 0.1% formic acid in waterS}
0.1% formic acid in methanol& gradient mode (75~35 :
25~65%)= 35%-7 E35ct §4-2 | mL/min, injection
volume-> 10 pL, AH8-§ column Sunfire C, (5 um,
4.6x150 mm)°] =, Z1&-S 2996 PDA detectorS ©] 83}
254 nmell A A A5k

A gl AAelE 37k Wle g st Y A
AEE FFFN 549 10 mgmLE BHE F 045 um
syringe filterZ 3 WEE 3 mgmLE 233t &
Y B ANEE 75% AE&o] %9 3 mymLE UE F
IA1ZHE3t sonication ¥ F 0.45 pm syringe filter2 3}
slch g cE A8 15 mgE 75% ol¥E 42 mLoll

%o 1A1ZF sonication 3 F HCl 0.8 mLE ¥ 80°Co] |

A 807+ 7HE38] A1# 045 syringe filter2 o 3}31]c}.
T A% Isoquercitrin, Quercitrin, Querceting Z}z}
10 ppm, 20 ppm, 30 ppm& =& &85t HPLCE 448}

o 2Hdstd o A7t W5 099 o]l

DPPH 8X30is 54

A efA| FZEE<] DPPH (1,1-Diphenyl-2-picrylhydrazyl)
ghr] ol o3t AL FHT 52U 48 FEe] A
& 1 mLo| 2x10* M DPPH &< | mLE 7}8t32 vortex
2 g9l st dolM 3087 BAF F 52
nmollX FF=E 533t DPPH 2oz 2A%E o}
gl o} 72o] A4kt cH(Blois, 1958).

DPPH radical scavenging activity(%) =

A 8
(1-A:c)x100(%)

Ay N E FH7RES FBE, A N E A7 3=

EEoul= s 55

AEE dAsHA A& 79 1| mLol Folin-Ciocalteau
AleF | mLE 78t Est3 38 ¥ 10% Na,CO, |
mLE Wol 2&sla 127 Aol W3] 760 nmoll
A FEEE 543U HGufginger, 1981). ojw EFE3Z
= gallic acid® 0-50 pg/mLe] T2 ZA|S F ZHa
Ag sl F HEgae Altsisi.

FE2EL0|E B &Y

A8 02 mLe} A&E 06 mL, 10% ZF4HLFo)y
49 004 mL, | M ZAHEFEY 004 mL, ¥ 1.12 mL
& 73t 283 ke doh Aol 4087 A
F B dxdoR 3o 415 nmollA F2=E 24353
CHGraham 1992). Blanke ZAMFolEE9 o4l & 0.04
mLE 7} A9 FFxoln, REEARZE querceting 0-
50 ug/mLe] FEE ZAF £ J7] 3ol Falo] HPA
& A3l FEGR ol FFS AAslNc

gt gol

84 & 3= HMC(human mast cell)2 ©]8-3 histamine
i AAEFAE AL HMCOl 2+ A 8§ Fod
¥, compound 48/802 %] 3}a] histamine EH]E FE§
F histamine 9] & FHSIATHKIm et al, 2006). A&
T FF5d 59 48e Fdsidg 28-e 50, 100,
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Table 2. Analysis of variables for regression model of dependent variables(Y) in extraction conditions

Prov<F
Source
Y; Y, ; Y, Y Y,
Model 0.2003 0.0045 0.1324 0.0135 0.5274 0.9627
R? 0.7530 0.9421 0.7935 0.9140 0.5959 0.2854
X, 0.1117 0.0177 0.9167 0.1985 0.6263 0.9968
X, 0.06 0.0034 0.0836 0.0044 0.3759 0.9584
X, 0.200 0.0083 0.0739 0.0993 04710 0.7496

Y, : Extraction yield(%) Y, : Electron donating ability(%) Y : Total polyphenol(mg/g) Y, : Total flavonoid(mg/g) Y : Histamine(ug/ml)
Y, : In vitro tyrosinase inhibition(%) X, : Extraction time(hr) X, : Ethanol concentration(%) X, : Houttuynia cordara : Saururus chinensis mixing ratio

150, 200 pg/mL =2 Faste] AZe] g} 7Hg A
AaA vasHe w28 Fs8th FF 200 pgml 28
FEOA 7HE EFEAM o] Lolgt Ao R ATl ol
HEF YT Aot 72t A8 a8 vt

0MSet 45

Tyrosinase &= <A W] debd Y A= 712 F
83 27145 ARG 22 AFIHAA tyrosinase
o] g4 & A3l AEE Hrst] w75 RS
olE = Arh(Lee et al, 2002). =3 AEE A8 F
E2 FH550 59 A& AYe= g} 0.1 M QAo
A2ZHFY S pH 6.8°] HEE 2 M NaOHE AT &%
ol 500 pLol tyrosine 3 mgoll £L ¥ol ¥4 10 mLE
g 7129 500 pL, FHT 450 uL 2 A 50 pLE £
3t % 2 units/ul ¥E2] &4 50 uLE F7pg) ol
E T F 37°ColA 1087 ¥hEA7IAL 2 ES Tl
S5E7F whx)sle] WzHgk & 475 nmollA F3 % BE 53
aldct. olw FAIEAL AY N FFF 50 uLE 7HA
3T 2A3% FFE AS, ARARL T2 g F/RF
50 uLE 2ol A% FH¥= CZ ). Tyrosinase 4]
-2 ofgf o] AollA 733Ut

Tyrosinase & Al&(%) = A—_LE_—C) x 100

o} 7] A= control, B sample, C= blank £-8=°|t}
P=ini -1 kS

Aoz ol EFES SATAAYA o3 39 %
Z70)A Feizl Ate] F4HEA & Table 20 HERARIT

T2

Az oA EFES FTATEAYEA o5 3=
7t Z27AM dojA FEE &2 FXT AHE Table
33} 7H] 17.0 ~ 302%2] HWAE SA=HAeH, Ao of
g WS- HE 3749 RS 075309 #oE FFHoR

wo AFES B WS FAAE X7F 10% Fo5E
N feldo] e Ao e wald] X, X2 75l
£ #9940 gl Aoz VEtthTable 2). 3, 582
AgolE olehe g o) YL We Ao By
Atk F&ol e WS EW 3174 The3 2},

Y = 7556822 + 1893185, + 0.575634X, -1.07573X,
+ 0.00359:X,X, - 0.04583X,X, -0.003200X,X,
+0.02631:X,X, -0.001316 X, X, + 0421234.X.X,

F&o) g W5 FollMe X, F FEA0] & ¥
FEo vlg)] AR eE JFo] A s HgEH
agolA Feojzl Fdrdel P olol TARNE & A
F 2 HEL X, = 1356, X, = 1629, X, = 2.63° 4]
33.25%= AZE AT Ao} oz EFHES 21
2 2R oM FEALT ol e FE&2
H3h= Fig. 13 2t} &, FE2A12% d@E o] 571
g8 T AL Yeyt ol At &8

Fig. 1. Response surface for yield in Houtfuynia cordara Thunb
and Saururus chinensis Baill extract at constant mixing
ratio(2:1) as a function of extraction time(X,) and ethanol
concentration(X,).
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Table 3. Effects of extraction time, ethanol concentration and mixing ratio on extraction yield

No. X, X, yield(%)
1 6(-1) 20(-1) 1:2(-1) 226
2 6(-1) 20(-1) 2:1(1) 250
3 6(-1) 60(1) 1:2(-1) 282
B 6(-1) 60(1) 2:1(1) 24.1
5 12(1) 20(-1) 1:2(-1) 284
6 12(1) 20(-1) 2:1(1) 26.8
7 12(1) 60(1) 1:2(-1) 17.0
8 12(1) 60(1) 2:1(1) 20.9
9 HO) 40(0) L:1(0) 26.9
10 9(0) 4000 L 1(0) 27.6
11 3(-2) 40(0) 1:1(0) 23.1
12 15(2) 40(0) 1:1(0) 30.2
13 90) 1:1H{0) 258
14 A0) 80(2) 1:1(0) 17.0
15 9A0) 40(0) 1:4(-2) 256
16 9(0) 40(0) 4:1(2) 299

X, : Extraction time(hr)
X, : Ethanol concentration(%)
X, : Houttuynia cordara : Saururus chinensis mixing ratio

w9} 8= A 7be] F7hEta fuju]go] EolxA 13
o BH&x 2 8o Frlsle Aeoew oo
(Kim et al., 2008a).

TRYE B4

37HA] A ol we faEARo RS A3l
Table 40 YERHATE Axe] Wl el 75% ole
& AFE F e Y o7 REARS
o] 7} B}, 2 o 78% ANELE AFEF W
¥ BHoH, FFF 5 4 A7 7HE @Al Jsid.
Axe] Wy cold o dAe] Wyl vlsiA quercitrin,
isoquercitrin $3o] Fo]5 3 quercetin §H#o] €53 =
Al 2 Aoz Hol A7kritsl 348 3l wigA 52
A7 7F 28 quercetin® 2 = AL} AlgolA FA o] F
#Hol Y Zo = Hr),

FEXAE BAE B ufu]&o] 80%2 141 A8
M7 B REAE 38 58S 98 & IU2, &)
H]&0] 0% 139 Al8e] FEAE o] 71 e A
< ¥ F AUk A H o foju)go] ESFE K EA
9 F& 580] =& AL Bk 2 e
NGLE FEF AFNME 0% g FEoA
quercetrin % quercetin ¥%&°| 74 %7 JeEPdtHKim et
al., 2005).

DPPH MX20is &4

Ztzbel FExd e FEHES AAFTHTL 4%
ZA3HTable 5) 293 ~ 58.5%%2 My oz BE A g9 A
gz £A o] 53 ol & 2 A5 &7,
oehe g, AWzl ojAd e u|& AAs E43)
A go#d 2A SIS EE ) FEATL 1215417 &
5] &(%)e 60-80%, 2H¥) &9} o] =] vl &L 4:1 - 2]
E ANZE OF Y& 2ol 71 HHe FE22UA AL
g fadc 3 A wgEd 3F4e RS
094212 1% FEANAM freldol AA =AU dere
FX)F iz} o] 42 EM XD 1% FFA
o] o] A=A FEFAIZLE 5% FFAA felAol
2174 5|21 THTable 2). ¥H-8-E W 3] 7] 4] & o}-2-3} 74t}

Y = 86890212 - 8.158231 X, - 0.501996 X, -
20.55641 X, + 0.341369 X, X, + 0037708 X,X, +
0.001337 X,X, + 0.932456 X,X, + 0.266974 XX, +
1393718 XX,

AAF s X MFE FolrMe Az o2
Eu &0l 713 2 9] v Yo, wdo 7
HA S X, = 1235, X, = 65.57, X, = 3.129014 81.49%
o] @& JerTh Fig. 2014 B vie} 2o F:&A7H
o] YAk, Sulrl &3} HUE oJHx EFuge] o}
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Table 4. Effect of pretreatment method on Isoquercitrin, Quercitrin, Quercetin concentration(mg/mL)

No. X, X. X, method A method B method C
- a b ¢ a b c a b c

1 6 20 1:2 9.3 5.9 0.6 20.0 15.5 6.1 3.8 - 230.3
2 6 20 2:1 11.4 7.1 0.8 15.8 11.5 59 53 - 329.0
3 6 60 1:2 15.6 11.6 0.7 19.8 18.0 33 4.2 - 3352
-+ 6 60 2:1 14.1 10.4 0.8 17.6 154 43 - 3794
5 12 20 1:2 6.5 5.6 1.0 8.1 7.8 5.0 79 - 181.9
6 12 20 2:1 8.4 5.6 1.0 9.9 8.8 6.7 8.4 52 258.1
7 12 60 1:2 17.4 15.8 0.6 20.8 24.4 32 51 - 421.7
8 12 60 2:1 20.2 17.3 1.0 19.6 20.5 43 34 - 370.5
9 9 40 1:1 9.8 7.7 0.7 13.6 14.6 47 44 - 286.5
10 9 40 1:1 13.0 9.1 0.9 15.3 13.8 6.3 - - 296.9
11 3 40 I:1 10.3 9.5 0.6 16.4 16.8 37 - - 286.1
12 15 40 1:1 15.5 13.3 0.7 46.5 41.6 42 - - 320.0
13 9 0 1:1 %2 1.3 1.0 2.8 25 2.7 4.0 - 62.7
14 9 80 1:1 45.1 349 1.7 37.3 31.6 4.7 74 521.3
15 9 40 1:4 17.0 139 0.7 21.3 20.8 42 7.6 - 292.5
16 9 40 4:1 10.7 8.6 0.7 11.3 13.9 4.0 49 4.6 300.2

X, : Extraction time(hr)

X, : Ethanol concentration(%)

X, : Houttuynia cordara : Saururus chinensis mixing ratio
a : Isoquercitrin, b : Quercitrin, ¢ : Quercetin

Fig. 2. Response surface for electron donating ability in
Houttuynia cordara Thunb and Saururus chinensis Baill extract
at constant extraction time(12 hr) as a function of ethanol
concentration(X,) and mixing ratio(X,).

455 Z7hehe AYL wolx Stk

EE0N= &E 53

Table 5914 vephd FEus FFe HIEUENS
AANE Axp mda o] R% 079352 10% rela-EelA]
o)A do] Holx] gttt M Felr e AE-E FFHX,)0l
10% 34 FolAdo] AA = ATHTable 2). ¥HEEH 3]

ANe thest At

Y =22.306224 + 0074744 X, - 0259576 X, - 1.800384 X, -
0015020 X, X, +0.000625 X,X, + 0.001943 X, X, +
0053509 X.X, + 0096711 X,X, - 0.632853 XX,

FEZYHEd vHE HUTFE FoME dEEdFY X,
¢ ggko] 7P & Aoz Yehy & A3 (Kim et al,
2005; Kim et al., 20082)%} F-AFSE A3E Ho|3l glom,
gd A X = 901, X,= 77.31, X, = 2.80°14 26.03
mg/ge] Hge YeRdTh A AGETE e
FZ3 AF(Kim et al., 20054 = &g FFol| & 9
S won e FE 40-60%°014 HH FEL e
Wit Fig. 304 B uiel 7o) o ghg ko] vhe o
= & Aol Bo|X %A e FFo] xS we 4
Wl x ol o] g% H|Zo] F7Hge nleE) FER W= FE2TF
o] A F71ehe AFE Kol Utk F TS FiFo
w2 F&3o] Wislyl & Aoz AdEI

EZoig0|E &2 58
Table 5914 FZA17}, Sov] &, Az ol dx v &3
Afste] FelHicols TS BAE BY, FEALS 6
12717}, 8-0lH] &(%)S 60-80%, 2l 201 = ¥ & 1:2,
1:1, 2:12.2 &= Zo] A% 22702 AdHA
FZalro|Ee) BEYE Rd2 o] R2E 0912622 5%
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Table 5. Experimental data on Electron donating ability, total polyphenol, total flavonoid, histamine, and in vitro tyrosinase
inhibition in Houttuynia cordara Thunb and Saururus chinensis Baill mixture extract under different conditions based on central

composite design for response surface analysis

Elfectron__ Total polyphenol Total Histamine = vf:rm
No. X, X, X, donan(r‘;ég)ablhty (&Jg) Flavonoid(ng/s) (ug/mL) intﬁr;;;;lgﬂ;g@ )
1 6(-1) 20(-1) 1:2(-1) 435 17.9 12.2 11.0 26.5
2 6(-1) 20(-1) 2:1(1) 30.7 16.8 16.8 10.1 19.4
3 6(-1) 60(1) 1:2(-1) 39.6 15.7 114 11.6 24.6
4 6(-1) 60(1) 2:1(1) 48.3 19.3 20.5 14.2 18.0
5 12(1) 20(-1) 1:2(-1) 36.6 19.4 9.5 15.1 20.0
6 12(1) 20(-1) 2:1(1) 37.5 16.4 14.0 1.4 16.2
7 12(1) 60(1) 1:2(-1) 47.4 158 21.2 17.4 19.8
8 12(1) 60(1) 2:1(1) 58.5 20.6 28.3 12.7 17.3
9 9(0) 40(0) 1:1(0) 329 15.8 14.0 95 279
10 9(0) 40(0) 1:1(0) 379 16.3 17.5 10.6 25.1
11 3(-2) 40(0) 1:1(0) 456 17.5 16.6 15.6 19.7
12 15(2) 40(0) 1:1(0) 49.7 13.6 13.1 13.1 26.6
13 9(0) 0(-2) 1:1(0) 29.3 18.6 7.8 19.8 233
14 9(0) 80(2) 1:1(0) 45.7 19.8 30.1 13.2 20.1
15 9(0) 40(0) 1:4(-2) 34.2 14.5 12.3 14.9 20.2
16 9(0) 40(0) 4:1(2) 52.7 14.6 14.6 17.5 19.8

X, : Extraction time(hr)
X, : Ethanol concentration(%)
X, : Houttuynia cordara : Saururus chinensis mixing ratio

Fig. 3. Response surface for total polyphenol concentration in
Houttuynia cordara Thunb and Saururus chinensis Baill extract
at constant extraction time(12 hr) as a function of ethanol
concentration(X,) and mixing ratio(X,).

FEAM FoldE ol Aok EE e X7t
1% FENH #elde] IR A#E BoliL Ark(Table
2). HEEUSAA L th3} 2k

Y= 18720118 - 1.235928 X, - 0383560 X, +
6601117 X, - 0035943 X,X, + 0048125 X,X, +

0001754 X,X, + 0057018 XX, + 0.035395 XX, -
1803974 XX,

A FollM AT n7RR A2} of
o] EFMNE(X,)e] F&ol AA s A Yepyrt 2
AelA Yehd Hoighe 3624 mggl ® X, = 1161, X, =
75.69, X, = 2350014 HolT gt} FEx E FZ
Zhi ol =9 WHEEHS Fig. 49 Zo] ek gao] &
olAE FUlslglon, Ao} o] ko] EjHHILL F
R EolA Hulghg Bolx Atk

iz enl

HMC (human mast cell)e] 2z} A|8& Fo3 F,
compound 48/80-% %3} histamine ¥H| & FE3 F
histamine #¥]%2] A &S Felole] FFaHE &4
SR 492 S o) TEE £33 AEe] anpr}
7A@ vasE FEE 4sdnh HE 200 py
mL XA 7HE 3R o] §o)3t Z o2 HAehsie] o]
oA z} Alge] &35 ¥ w3 A4S Table 59| Lie}
WAt Table 40l|A1 9} 7o) o} AL Hx|slA] ke #
o] 749-& 4.0:02 pg/mLe] histamine ¥8]ZFS JER]S)
3L, compound 48/80%Hg A A| gk 2] 79 16.2:1.6 pg/
mL2] histamine 8] 2 YRy glch,
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Fig. 4. Response surface for total flavonoid concentration in
Houttuynia cordara Thunb and Saururus chinensis Baill extract
at constant extraction time(12 hr) as a function of ethanol
concentration(X,) and mixing ratio(X,).

g 3o} BdE wd4e] RXE 0.5959E 10% 5
MME fojdE RolA] B3 don, ¥FE £ FolA
£ Holx| gt} o 3 vt EH R YA o33 2}

Y = 25.532954 - 1.204320 X, - 0.340904 X, -
3874575 X, + 0.102604 X X, - 0.002292 X,X,
+0.003652 X,X, - 0.402632 XX, + 0.048026 XX,
+1.594569 XX,

A4 Follrle AR} o2 o] EFIE(X,)S] STl
AdFog aA vepstch 2dAe X = 1006, X, =
37.17, X, = 193914 9.41 pg/mLe] FAighe ¥olx Uk
FEZ0) & histamine®] V] F 334U WHEEHOR
el Fig. 5914 B FHEEe] oee st iz
o} o) EuFeM HAgE Holx o

D|#4 S0}

Tyrosinase & 1A Wie] Webd 4} Z=e] 73 F
8% 271&% A4 A48 ANFFRolA tyrosinase
o] §4& Asshe A& H7iel nYr)5e FELE
ol F = AIPLE wyrosinase A EAE SHF A
& Table 59 JYehfich. &A1 dEE Pl o
£ tyrosinase A A= FrolAdo] gAAIT, Aol o4
Z Ego] 11, 12 v &AM BlF FS AHAHE
B, 21 H&oA v A EFE BA F ANz
o} o]z o] EFMEo] AAY o] e v 8] & F
£ 5o A ENE YL & F AUk

Tyrosinase 2|8l &3} e Re4e] RS 0.28542

Fig. 5. Response surface for histamine secretion by using
human mast cell in Houttuynia cordara Thunb and Saururus
chinensis Baill extract at constant extraction time(12 hr) as a
function of ethanol concentration(X,) and mixing ratio(X,).
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Fig. 6. Contour map for optimum histamine secretion inhibition
conditions in Houttuynia cordara Thunb and Saururus chinensis
Baill extract.
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Table 6. Predicted optimum range and optimum values for
Houttuynia cordara Thunb and Saururus chinensis Baill
mixture extraction by response surface methodology

Conditions Optimum range Optimum value
Extraction time(hr) 6~12 9
Solvent ratio(%) 20 ~60 40
mixing ratio 1:1 ~4:1 2:1

2

r

g4 9 sl G50] §58 gz} AR FE
W e Nesr|fste E5FEH FHE ol 8% Bl
S AR, 2 589 HAIE B3R F
4143 A €] ¥ (central composite experiment design)el] ©]&
HH-2- 3 H 54 ¥ (response surface methodology, RSM)2 4
Alete A FE22718 AR s AT
Tre ST o3t d¥o] AY, FAHLE froliel
AAHNUY, Y Ed= FAE Fo8e ¥ HAY
Z74& Faked 7FY ARE AFE 2 HHxAL
FEANZE 6-12047h), Bl 20-6040%), S 1:1
- 4:1(2:DE A SFEH AT

HAlel 2

£ dre Ad BETAM ANBF IR77HA] AezAl
F ATNLEAAFAZRHAR] BEF FIL A]2006-386
F)e] Ao ola] FaEe]R Ao ofo] FA=HY )

Blois MS. 1958. Antioxidant determination by the use of a stable
free radical. Nature. 26: 1199-1200.

Chung BW, Lee HC, Lee EM, Kwak IS, Kim HJ, Lee BS. 2004.
Optimization of exwtaction conditions of Liriope platyphylla
(Maekmoondong) by response surface methodology. J. Eng.
Res. 35: 25-30.

Chung CK, Ham SS, Lee SY, Oh DH, Choi SY, Kang IJ, Nam
SM. 1999, Effects of Houttuynia cordata ethanol extracts on
serum lipids and antioxidant enzymes in rats fed high fat diet. J.
Korean Soc. Food Sci. Nutr., 28:205-211.

Graham, HD. 1992. Modified prussian blue assya for total phe-
nolic compound. J. Agri. Food Chem. 40: 801-807.

Gutfinger T. 1981. Polyphenols in olive pols. J. Am. Oil Chem.
Soc. 58: 966-968.

Ha BI. 2003. Effects Houttuynia cordata Thunb on antioxidative
activity TCDD damage. J. Environmental Sciences. 16(6):599-
603.

Jeong IY, Lee JS, Oh H, Jung UH, Park HR, Jo SK. 2003.
Inhibitory effect of hot-water extract of Paeonia japonica on
oxidative stress and identification of its active components, J.

Kor. Soc. Food Sci. Nutr. 32(5): 739-744.

Kim BH, Song WS. 2000. The dyeability and antimicrobial activ-
ity of Saururus chinensis (I). J. Kor. Home Economics. 38: 1-9.
Kim HJ. 1997. A study on the effect of the medicine plant (A
cosmetic perspectives). a collection of learned papers. Sunchon
Chongam College. 21(2):155-188.

Kim HT. 2003. A Literatual study on the ten herbs used for skin
care. a collection of learned papers. College of oriental Medi-
cine, Semyung University. pp. 5:29-48.

Kim JO, Kwon SY, Lee GD, Hong JH, Moon DH, Kim TW,
Kim DI. 2008a. Optimization of extraction condition on Fig
(Ficus carica L.) by response surface methodology. Kor. J. Food
Preserv. 15(1): 66-73.

Kim SH, Jun CD, Suk KH, Choi BJ, Lim HI, Park SJ, Lee SH,
Shin HY, Kim DK, Shin TY. 2006. Gallic Acid Inhibits Hista-
mine Release and Pro-inflammatory Cytokine Production in
Mast Cells. Toxicological Sciences. 91(1):123-131
Kim SH, Lee JM. 2008b. Optimization of hot-water extraction
conditions for preparation of polyphenol and gallic acid from
acorn. Kor. J. Food Preserv. 15(1): 58-65.

Kim SJ, Bab SY, Kim JS, Chung SK. 2005. Change of antioxi-
dant activity and antioxidant compins in Saururus chinensis by
extraction conditions. J. Kor. Soc. Appl. Biolo. Chem. 48(1):89-
92.

Kim SK, Ryu SY, Choi SU, Kim YS. 2001. Cytotoxic alkaloids
from Houttuynia cordata. Arch. Pharm. Res., 24:518-521.

Lee J.H, Jeong SI, You IS, Kim SJ, Lee KN, Han DS, Baek SH.
2001a. The inhibitory effects of the methanol extract of Hout-
tuynia cordata Thunb against cadmium induced cytotoxicity(V).
Kor. J. Pharm. acogn, 31:228-234.

Lee JM, Son ES, Oh SS, Han DS. 2001b. Contents of total
flavonoid and biological activities of edible plants. Kor. J. Diet.
Cul. 16: 504-514.

Lee JP, Kim YO, Jang JY, Shon KH, Yang SJ, Lee KS, Baek O,
Kim WH, Hong JT, Choi SS. 2002. Efficacy evaluation of the
whitening cosmetics using in vitro tyrosinase inhibition assay.
The Annual Report of KFDA, 6: 600.

Lee SJ, Lee YH, Choi YJ, Lee YH, Cho JS, Heo JS. 200lc.
Yield and bioactive component on different compost amounts
and cultural methods of Sawrurus chinensis Baill. Kor. J. Med.
Crop. Sci. 9:220-224.

Lee Y], Shin DH, Chang YS, Shin JI. 1993. Antioxidative effect
of some edible plant solvent extracts with various synergists.
Kor. J. Food Sci. Technol. 25(6): 683-688.

Moon KS. 1994. Herbage component and utilization. Ilwol
seogak, pp. 127-128.

SAS Institute, Inc. 1990. SAS user's guide. Statistical analysis
systems institute, Cary, NC, USA.

Shin SE, Suh, DS, Jilu D, Cha WS. 2006. Chemical characteriza-
tion and antibacterial effect of volatile flavor concentrate from
Houttuynia cordata Thund. J. Life Sci. 16(2): 297-301.

Song JH, Kim MJ, Kwon HD, Park IH. 2003. Antimicrobial
activity of fractional extracts from Houttuynia cordata root. J.
Kor. Sci. Food Sci. Nutr. 32(7): 1033-1058.

Sung RK. 2004. SAS/STAT regression analysis. Free Academy
Press, Korea. pp. 233-288.

(4 2008 99 109, 78 2008 10% 279, A 2008 109 30%)



