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The Effect of Medicinal Herb Extract on Antimicrobial Activity against
Helicobacter pylori and Antioxidant Activity

Young-Sook Park' and Yoon-Hee Kim

Dept. of Food & Nutrition, Daegu University, Gyoungbuk 712-714, Korea

Abstract

This study was designed to investigate the effect of medicinal herb extract on the antioxidant and antimicrobial acti-
vities against Helicobacter pylori, which is known as a ulcerogenic pathogen. The concentration of total phenolic
compound of Scutellaria baicalensis(13.14%) was highest among water extracts and that of Ulmus parvifolia(15.12%) was
highest among the ethanol extracts. The antioxidant activity of the water extract of Scutellaria baicalensis and of the
ethanol extract of Ulmus parvifolia were 91.00% and 65.03%, respectively, in DPPH assay. The antioxidant activity of
the water extract of Scutellaria baicalensis and of the ethanol extract of Ulmus parvifolia were 32.90% and 27.70%,
respectively, in SOD assay. The antioxidant activity of the water extract of Ulmus parvifolia and of the ethanol extract
of Glycyrrhiza uralensis Fischer was 2.15 and 2.17, respectively, in TBARS assay. In disc method, Scutellaria baicalensis
showed the highest anti-microbial activity against H. pylori, followed by Glycyrrhiza uralensis Fischer among the water
extracts and Glycyrrhiza uralensis Fischer showed the highest anti-microbial activity followed by Radix puerariae among

ethanol extract.
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HZ Feivtel Al A 2Aske & FodlA o] AR
= vl-go] 20.3%0)H(Korean Central Center Registry 2003),
Selue ARl 99 SAEO] B 2e AT B
o8] g2ld 7198t 99 €7 Helicobacter py-
lorid] 9% 749 x 1 283 29l & sl }o|tRhee et al
1988, Rhee et al 1990, Baik et al 1996). 914, YH¥, L3}
4 A%, A9 o) BT WHeA B Ao L
Helicobacter pylori®] 749 @3 b 194] o]AF AJQle]
578%% ml=olv a0 2 ARRTE A 58 ¥
tHCover & Blaser 1995). H. pyloricl 2|3 7+ X g8h=
vl © 2 = bismuth A A, metronidazole, amoxicillin, tetracy-
2= 371 FEAE Al Tz W
o] fa3F Ao = H 5 AtHRauws ef ¢/ 1988, Hentschel et
al 1993). e} olEie FFA AEE DAY £35S 2
82 83, FAAA N gt WA, A 7hedel Wi, me)e
9 FA7F Aok o)y FAFE S FEI] At FHIe
w2] g Tabak et al 1996), T=2HYee et al 2002), Cashew
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1992, nga51 GS 2004, Ham et al 1997). 2 & EAj5l= A
81 ree Wy H880IT o|s Ay A%
2 4840} Eehio|ERI} 38 o0
e =7), ksl gk el 3 WA,
T Gy 5o g3 e Ao R BaE:
Huang et al 1992, Ham et al 1997, Azuma et al 1999).
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ZJ'Z?:(Glycyrrhiza uralensis Fischer), 7-7\2HLycium chinensis
Miller), @ (4dngelica gigas Nakai), 732 (Persimmon Leaf),
2} Z(Perilla frutescens), ©1%d Z(Houttuynia Cordata Thunb),
2 7VYd)(Acanthopanacis cortex), +ZH(Ulmus parvifolia), 3+
T (Scutellaria baicalensis)e] 10Z0]]th

Azg Bopl AR 475 g A Fakel B olugs 2t
7—? FEIAT: EF FEFEE ANBY TRFE 120wV

EY3t 100Te] w820 2413t F235}31, What-
man(No 2) ARAR 2 oAFG T S 22 Yo 23]
W, 35 FEeky FEE BHald 25T AT A2
B RS Adxstd] —4T Xiz}é‘}‘ﬁ/ﬂ A RE ARSI

ANEE FE222 A58 JEHEE 120wv) 22 B33l
25Tl A 24417 FAAIZ] ¥ Whatman(No. 2) of2}x] & o
e 5 I DL PUOT 28) BB, 538 22w &
A& rotatory vacuum evaporator 2 7+e} =& F 2F
= 93] Axsto] ~4Tol AN E40) AFEBA

Z-H(Radix puerariae),

ey
en
°

=

H4

Z2HE
phomolybdateﬁl— H1-2-5}]
273} Cha S{Cha et al 1999)¢] vI o2 Z43)¢).

B,

HobAlo} i imREE

THTE S mgmLe FEF 3
mLE Algde #H3ln FHSE 7kl 2
2, 2% sodium carbonate -§-9% 2 mLE o] &3}
Folin-Ciocalteu's reagent 0.2 mLE H7}3c) 308
Spectrophotometer(UV-1601, Shimadzu)E 725 nmol|A]
FEE 220k of 9 § EelalE BRTe wmi
g3l e Ee TUcerE gRe IR
t}. Tannic acidZ o] 83 X5 IFA1-L tannic ac1dE 50% |
LS folof] o] HZE5U) 0, 5, 10, 15, 20, 30, 50 ul/mL
golo] HEE Zoko] 95k 4L PYOE 125 nmol N T
=2 235 ek

w
0k

Atst &
1) X} =045 (Electron Donating Ability: EDA)2| £
A} Zo %< Blois(Bios MS 1958)2] ol wla} 4.0x

10™*M DPPH £-94(99.9% ethanolo]] §-3)) 2.8 mLol| &+2kz)

#2502 mL(Smg/mL)E ¥ 305 % 516 nmol|A] Spectro-

photometer(UV-1601, Shimadzu)& A}-&-3lo THEE 2%
sigon okl g9 ool A4 2 REELIBE
5“4«] B wE 4 kA<l butyl hydroxy toluene(BHT)

AR AH7FEel 1/10& AH88led BHT A7k e® siich

A7 gl 5100~ [ (2L ;ﬁ}if—‘g—%;g ) <100]

2) Superoxide Dismutase(SOD) FAl &A =X

Marklund & Marklund(1974)2] =HhHo| wje} 7t X[ & 0.2
mL(5 mg/mL)°| pH 8.5% XA 3%+ Tris HCl buffer 3 mL$}
7.2 mM pyrogallol 0.2 mLE- 7}s}aL 25Tl 1057 vbkx| &
IN HCI 1 mL& ¥h§ FHAJA1Z] & 420 nmoj|A] Spectropho-
tometer(UV-1601, Shimadzu)E Al&-3le] F4=5 =351
o) ok} F4e) )3 SOD #AF B A ol B
del vluE 4 F4tEkA|9) butyl hydroxy toluene(BHT)E
Al A7kEEe] /102 AMSSle] BHT Hrkroz dkivh

Az e ga
FAbee 59

SOD S-A} 243(%)=100~ [( )xlOO]

3) Thiobarbituric Acid Reactive Substances(TBARS)
E|

2-thiobarbituric acid¥= A|¥FAte] 2k3} AAIE-9) malondial-
dehyde} WHg-5lo] TBAMA(ES A0S FAsc) o]
A9 FEE MR Tl Aol Ui Boby 22| P
ML 2B T AT 30 g2 BB
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of A2 F A7 02 mL(s mgml)E eI <i7]o] WAl
10 mLE 713ld A8 2 &allg ths TBA Ald 10 mLE
7heta W2 EEo] FHA 4870 BA ST ol AE #
A Zrlo] %713 FXste] 2302 gt & ol SE
screw cap Al @3] Rol vE & & thE e E SollA
3023t 7FEElh ol & B2 EdA F538 ¥Ad ¥
2 899 AH= Spectrophotometer(UV-1601, Shimadzu) 2 530
om o4 FHEE EHANIT. 22l A7kE 2 A=)
TBARS L& tZ&-9] gkt W) w3t relative antioxidant effec-
tiveness(RAE)FL 0.2 413t B35 vlmwalsich olw 2499
v E 34 34FEEAIQ] butyl hydroxy toluene(BHT)E Al &
A7) /108 AF8-ste] BHT Hrktez sglrh

Relative Antioxidant Effectiveness(RAE) &t=

A7k FRE
A7kl =

4. Helicobacter pylori o] Cist &7 &AM &%

1) AlE o3 & Hi

Al AR TFE 8, AR A LA TR Helico-
bacter pylori(KCTC 12083) 2 FH A} &alolA] HoFS b
o} AFE-EAT) H. pylori®] vl %ol = 10% fetal bovine serum
(FBS, Cat No : SH30397.03, HyClone®)& 3718+ brucella
broth(Difco, USA)E ©]£-31%3 2™ (Yoon et al 2004), 8]x] 2]
ZAJ2 bacto tryptone 10 g, bacto peptamin 10 g, bacto dextrose
1 g, bacto yeast extract 2 g, sodium chloride 5 g, sodium bisul-
fite 0.1 g2 FA =] gict

2] CFU(colony forming unit) =7, disc agar diffusion
methodS 9 &F 1A ¥iX] =3 brucella agar ¥R E o] &3}
dor olu = A] 10% FBSE #7lsled vix| & A|2381%
3, v 20E FAAA 571 $elA CO, ncubator(San-
yo, Japan)= 10% CO, , = T 95% oo E FA]5}
doH, £5& 37CE FA3:

(1) Disc Agar Diffusion 2o 2|&t & &4 M

Disc agar diffusion ¥-& brucella agar HJA] plateol] H. pylo-
ri TA(1x10’CFU/mL) 100 uLE £33t 2 2oz
T3 v}, "W H disc paper(@ 10 mm)E 22|31, mem-
brane filter(0.45 um)& A|F3 FE5ES 2.5, 5, 10 mg/mL2)
o g ZAJ T 50 uLE disc paperol] S5A1Y] 3L, WETE

HaTE F5417] & 37C2] CO; incubatorol| A 484 7F

=3
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(2) x| vt ol ofst e 4 HM

ol 4] uljoFH-& Gavidson and Parish(1989)2] W& 43
ste] EA3tATh &, brucella g ulfx|of[A] 4841 wljkE
H pyloriZ E7d WFo]Z o] brucella brothol] 3=
(600 nm)7} 1.00] =2 HErslgith Membrane filter(0.45
um)Z A Fe 7} FZEL 25,5, 10 mymLe] EEE 2F
3 & 7 9 mLef 7 FEE 1 mLAE HUlstd 37T
"l 37|14 ZAA] 18217t &<} incubationdt TR 600 nm
A FRE WSS SA st H pylori 4% A BHE &
RAITh ol 2 F2E 79 0 mLol AFS 1 mLE ¥
o A& AHE3I e, 600 nmoll A thaEdS ‘0’08 RS
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oot s

5. 7 Mzl

EA A #]& SPSS(Statistical Package for Social Science,
version 10.0)Z o]-&3}a] EAMEA(ANOVA)3 Duncane] T
191 7 (Duncan's multiple range test) 0 2 A| 57+e] F-2

A% Azsiac
Za o o

1. #5829 &

1052] &b FEE<] F8&2 Table 194 ¢} 2t} =&
FE&E F20 AH8E A BT e FEE| F soluble 3
Fo] MiEHE ANtk 2 A o@Ed visle &5
L2 AMSIA S o o] HAH R Eskom, BS
2 A4Sl S u) f299] F2 580 89.07%= 71
=93 59 & £ BR%ReH Az F& 8
o] 11.00%2 717 Aoket. oeheg &2 ALgeid S o
I FE F80] 1290%E 7HF Eskon, g3 &
T80 1.38%= 7H 2ich

ofo

gand

. B o= sEE e

= RIES A EA ge] £¥HI U= 23 tiAt
AHES] ShAEA ket FRo EAEE JHH, ol
phenolic hydoxyl7] & 7}x| 2t $)7] wfj &l vz Fof Au)
RS Aot 44E 7 kst B 5ol Ay &
4 716 % 7FItiKuhnau J 1976). 105¢] gekz] F&E
ZAEhe & FEdE SEE $Ee 2793 23 Table 2
oF Ztt.

FZHE A koA g FFEof Bt
T F2EY Zeds e dFol A4 vEhdth
=25 2 3120 13.14%2 /P Bgw z
%, o132 10.87%°]8 Z+&7} 6.1%E 7FF gkl ogke

ZF S297} 15.12%E 71 =4 JERGe

<
u
dio
£,

Jdo



202 uhod &

Table 1. Yield of extracts from medicinal plants by using
water and ethanol

Solvent Water extract Ethanol extract

Sample (%) (%)

Radix puerariae 39.20+1.06° 1.39+0.37°
Glycyrrhiza uralensis Fischer — 37.33+1.12° 2.64+0.06"
Lycium chinensis Miller 60.94:0.96" 2.77£0.07°
Angelica gigas Nakai 55.27+0.41°  12.90+5.02°
Persimmon Leaf ' 30.72+0.68° 7.54+1.44°
Perilla frutescens 11.00£0.19° 1.88+0.32%
Houttuynia cordata Thunb 71.64+1.00° 2.39+0.13%
Acanthopanacis cortex 46.78+0.67° 2.7240.06™
Ulmus parvifolia 89.07+0.86" 4.28+0.12%
Scutellaria baicalensis 73.72+0.688 1.38+0.32"

Values are the mean+SD.
Means with different letters in same column are significantly
different at p<0.05.

Table 2. Contents of total polyphenol compound in me-
dicinal plants

Solvent Water extract Ethanol extract

Sample (%) (%)

Radix puerariae 463.45£13.24%  95.09+0.79°
Glycyrrhiza uralensis Fischer  305.32+ 1.64"  61.14+0.89°
Lycium chinensis Miller 506.28+ 1.00° 6.15+0.45°
Angelica gigas Nakai 37592+ 2.50°  85.150.62°
Persimmon Leaf 587.10+ 4.19"  65.18£0.31°
Perilla frutescens 422.04421.95° 6.92+0.49°
Houttuynia cordata Thunb 54349+ 963°  25.841052"
Acanthopanacis cortex 481.55+ 991 72.89+0.11°

Ulmus parvifolia 43547+ 477 755.94+5.148

Scutellaria baicalensis 657.18+ 3.70'  62.15+1.39°

Values are the mean+SD.
Means with different letters in same column are significantly
different at p<0.05.

7}0.12%2 71 v Z2EE 35hEe] g etk
Kim er al(2004)9] AFolA 5 F5E9] & Ed=
313Eg 43 A3 Z2o] 5975 mg/100g, 727} 3,460

mg/100g, 27197} 6,959 mg/100gL.2 el e, Lim er

& 3 FolAo} RAERETE
al(2004)] ArollA EejE SFES EMT 23
o] = ZElE 3YE2 2,852.8 mg/100gl. 2 e} B o
T Azl v TA Jdehgout ol ZeluE e F
2y, BN w3 EE 9 % 5 Aeld we 2

B2 A7k,

. FFE9| FXI FH0is(Electron Donating Ability:
EDA) &

AR T 2L 84 fUZd AAE Tt HF
9] WA AskE AAgte 5402 ARRE I, UA el
M 84 Uz 9 w38 JAAT = F_eF o]
Hlo ok 1029 kA FE2EC Ui A FATE 5
3t A= Table 37} At} G5 FEENA AA} 359
Fzo o] 91%o® s Eken, oJdx7) 51.01%,
Q71 7} 47.20%, 7Ho] 40.01%2] A4S Uehdon, 7t
27} 1947%=2 718 @it} de@g F2EA A4 Fo%
o] FES F297} 65.03%E 7P Bgon, 1tk R s
27197} 31.00%, 7+ o] 29.53%, SHao] 28.40%9] AL
Uepg o 277t 24.98%= 71 Rsitt o] @& BHT
o] ZA(32.17%)° BIE} EAY fAte AR YEhgT

Choi er al(2003)2 vz}, 37, 7% 59 JetE 58
o] 50% o]te] AAL FAFS BATL R W, Kim et

5
al2004)2 22, =, 3 5 FFEC] 47 16.8%,

Table 3. Electton donating ability of water and ethanol solu-
ble extracts from medicinal plants

Solvent Inhibition activity(%)

Sample

Water extract Ethanol extract

Radix puerariae 2771+ 3.65°  25.84:2.08"

Glycyrrhiza uralensis Fischer — 19.47+ 594°  27.61£0.08"
Lycium chinensis Miller 2533+ 7.63°  27.59+0.33%
Angelica gigas Nakai 28.65+ 4.76°  24.98+2.72°
Persimmon Leaf 40.01% 4.61°  29.53+0.24%
Perilla frutescens 27.80+ 745  26.80+0.89%

Houttuynia cordata Thunb 51.01+10.05°  27.35+1.94%

Acanthopanacis cortex 4720+ 3.84°  31.00+1.95°
Ulmus parvifolia 36.82+15.58  65.03+0.43°
Scutellaria baicalensis 91.00+ 6.04° 2840043
BHT 32.17+ 4.84°  32.17+0.17°

Values are the meantSD.
Means with different letters in same column are significantly
different at p<0.05.
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13.3%, 15.8%2] #40] Yelsitia Eusiglovt & Ao
e e Azl Fodso] 91%, ZAo] 27.71%, FHe] &
‘do] 28.65%=% F Aol B3] E3ich

4. Z=&82| Superoxide Dismutase(SOD) FA} &A1 1}

A WellA AGE B4 At Al 8 FeE
Z gttt SOD+= AlUlell A AB/d ¥ superoxide aniong A
£ sl "otk 7} 3tk FEE9 AkE} oA
2% A} Table 49} 2t} A5 22T Zo=
50l 3290%E =k o| g2 BHT Hrtte| 2
(35.68%)7 79| H|=3 gk B dge 28 F
= {219 #@g%0] 27.70%2 71 =9k o) BHTS| 2%
Ho} yigkoh

Koh et al(2005)9] Aol WaW NF{4 A5 F52E57
AetE FZE2] SOD A B2 15.9%, 34.9%E el
3 E3ak]om, Lim ef al(2004)2] A7 wt2® o7}y
o] B450] 13.50%, 7712k EA4%50l 21.27%, 2o &
g%E°] 17.13%, Zol 23.10%2] o] vebytthn Bust
of & A7 fARIAY 52 43S veEidth

e

dot N
éﬁ%npiﬁi
2o 10 gl ob Py

oL

5. =& 9| Thiobarbituric Acid Reactive Substances

(TBARS)0|| 2|t &HatstA

82 1059 e $22E 22 Ateled {47 4

Table 4. SOD-like ability of water and ethanol soluble ext-
racts from medicinal plants

3= =<t AAIE thiobarbituric acid reactive substances
(TBARS)E S35t tizae] gk} vlmste] 73 A3
gharsl gate] AxbE Table 59 2tk g4 F&Eo] Hr}
d 219 TBARS®E F297} 2152 7P & E4E &2
olFglon, shaol 42 1.280] 3, T71Ake] E4do] 0.39
2 7Kg & its 98 Btk | AE A9 ek
A G FEE°] BHTY fARE d4lsl 23915 7R+ 3o
2 UEh Al E5 F259 Fatsl 2t A e
Uelken gatsia| 24 o] fo] 7HEd Aoz Helth o
BS 225 FoE 727} 2172 Y =L gats g9 E
B3 7P @& 3E Bl FUAE AlLE 959 ek
Ey Pabst Zatel fAEAY B2 Ao E U
T 242, 9, Az, oM, &2
9, F5& 5 FEE Yitsleo] JAEE FEE it
3t AART & A0 R vegton, &, 74, ARE o
e FEE0] €F FEFEEY dksbeo] A Yelith
Park YS(2002)2] A7l 2JspH 7], =3k, #7112 B4,
F 59 €4 F2F e F5E<] TBARSE 141~6.15
MR BheFetAl velhgen £ 3Rt & 242 Yehl
3 A FaEAIQl BHTF Hlwste] & wf fAR §98
7RE Ae® Yeht ek FEEo] A E o] 8E
T UE A2 Addd.
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Table 5. Relative antioxidative effectiveness(RAE) as
TBARS of water and ethanol soluble extracts from medicinal
plants

Solvent Inhibition activity(%o)
Sample Water extract Ethanol extract
Radix puerariae 16.80+1.68°  25.37+0.23°
Glycyrrhiza uralensis Fischer 5.41+0.76° 27.61+0.12°
Lycium chinensis Miller 15.25+1.03% 23.16+0.41°
Angelica gigas Nakai 21.13£0.20  22.78+0.21°
Persimmon Leaf 2594026 19.43+0.00°
Perilla frutescens 122941.93°  18.4240.77°
Houttuynia cordata Thunb 19.47+1.46°  19.52+0.39°
Acanthopanacis cortex 11.98+0.35 13.51+0.71*
Ulmus parvifolia 24.05+4.86° 27.70+0.45°
Scutellaria baicalensis 32.90+2.57° 24.30+1.55%
BHT 35.68+1.99°  35.68+0.43"

Solvent Water Ethanol
Sample extract extract
Radix puerariae 2024028  1.610.14%
Glycyrrhiza uralensis Fischer 2.0240.19% 2.17+0.04°
Lycium chinensis Miller 0.39+0.26° 0.14+0.00"
Angelica gigas Nakai 1.55£0.17°  1.46£0.25%
Persimmon Leaf 1.39+0.02% 1.45+0.08"
Perilla frutescens 115£0.07°  1.160.08
Houttwynia cordata Thunb 2.1440.28° 1.760.10%
Acanthopanacis cortex 1.73£0.54°  1.10£0.09°
Ulmus parvifolia 2.15+0.32° 1.89+0.06%
Scutellaria baicalensis 1.28+0.08™ 1.21:0.01°
BHT 1.3240.02°  1.3240.01™

Values are the mean+SD.
Means with different letters in same column are significantly
different at p<0.05.

Values are the meantSD.
Means with different letters in same column are significantly
different at p<0.05.
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6. =& E2| Disc Agar Diffusion 2ol 2|3t Helico-

bacter pyloriol] CHSt b7t =1}

- geb 228 H. pyloricl] TIE 3t 84-€ Disc WY

oz 2R3k 1039) A5 28 F 22, T4, A

Table 6. Growth inhibition effect of Korean medicinal
plants water and ethanol extract against Helicobacter pylori

=,

Solvent Water Ethanol
Sample extract extract
Control - =*
Radix puerariae = 17.75+0.25°
Glycyrrhiza uralensis Fischer 16.03+0.48° 29.75+0.25
Lycium chinensis Miller 12.01+0.01* -8
Angelica gigas Nakai =* 16.35+0.15°
Persimmon Leaf = =
Perilla frutescens 13.00+1.50° 13.540.5°
Houttuynia cordata Thunb 13.45+0.05° 12.540.5°
Acanthopanacis cortex 10.05+0.05% =
Ulmus parvifolia = -
Scutellaria baicalensis 19.00+1.00° =

Values are the mean+SD.

Means with different letters in same column are significantly

different at p<0.05.
— : no inhibition,

& 3 HolAlo} RkiEs e

ol dx o7, BT 6FFNA clear zoneo] BAHUL
o, ol = A3 o) 71 743t AL 320 2 clear zone

|
2t exlolm o7t ol okt gt BAS B ¢
£ FEE & 5574 clear zoneo] FAHY o A& &
o] 74 & AL 7Hxolm clear zone©] 29.75 mmE B4

el Fqel met FE2E9) P EAo] tEA Yehk
<l ©l= H pylorio] H1g 3t ZRE 7B BEe 9o
0] obdE AAlSlE AT B
4318 Holm itk

(Lee et al 1999)¢} A}

Ed

- pylori JA WA FFE B8, ATE 4 FEE

2 Yok & wjokdla] spectrophotomerteric method 2 F<4=

2 243 ZAFE Table 79} o] A4 2289 g7 &3}

® ol 7P 28 Aoz JehgkiEr] 2.5 mymLeA o

e} o] Aol Be FF VYL Uehtort wEol =
455

vt BihE FaelA] 4 st velden o

%
o o}zl A 2.5 mgmLe] FEoA gt EAde] veht

=
FEE it e E5 FEE vt et eyt
o
FE7F 2E&FE Hldete] g @] vehsiey B9

Table 7. The change of absorbance at 600nm according to dose of Korean medicinal herb water and ethanol extract

Absorbance at 600nm

Solvent
Water extract(mg/mL) Ethanol extract(mg/mL)

Sample 0 - 25 5 7.5 10 0 25 5 75 10

Radix puerariae 0 —0.015 -0.042 -0.061 -0.093 0 -0.068 0.029 0.041 0.056
Glycyrrhiza uralensis Fischer 0 0031 -0.037 -0.120 -0.245 0 0.021 -0.027 -0.100 -0.145
Lycium chinensis Miller 0 0.088  —-0.004 -0.024 —0.053 0 0.098 0.142 0.173 0.211
Angelica gigas Nakai 0 0073 -0.15 -0.02 0.003 0 0.043  -0.237 -0.172 -0.068
Persimmon Leaf 0 0.03 0.014 0.01 0.009 0 0.113  -0.012 0.042 0.091
Perilla frutescens 0 -0204 -0.131 —0.147  -0.194 0 0.227 0.063 0.091 0.169
Houttuynia cordata Thunb 0 -0.269 -0276 0251 -0.246 0 =0.007 -0.099 -0.063 —0.052
Acanthopanacis cortex 0 -0.187 -0.282 -0.29 -0.299 0 0.083  —-0.033 0.012 0.145
Ulmus parvifolia 0 0.071 0.084 0.068 0.073 0 0.051 0.064 0.058 0.063
Scutellaria baicalensis 0 -0.269 0374 -0375 -0.381 0 0.095 0.014 0.019 0.023
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Fig. 1. The change of absorbance at 600 nm according to
dose of Korean medicinal herb water and ethanol extract.
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