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Antimicrobial and Antioxidative Effects of Isoflavonoids on Skin Microbial
Inflammation Pathogens

Jung Mi Shin, Hung Won Yu, Hyun Ok Lee* Mi Hee Lee and Seung Hwa Baek”
Department of Herbal Resources, Professional Graduate School of Oriental Medicine and Institute of Basic Natural Sciences,
Wonkwang University, Tksan 570-749, Korea
*Department of Dental Hygiene, Wonkwang Health Science College, Iksan 570-750, Korea

Abstract — Puerarin and daidzin have been isolated from Puerariae thunbergiana Benth. Structures were determined by
spectroscopic methods. Compounds showed weak antimicrobial activity against S. mutans, S. epidermidis, S. aureus, and C.
albicans (MIC, 800 ug/mi). However, these compounds were not antioxidative. Puerariae thunbergiana Benth. extracts
against microorganisms were evaluated in terms of the minimum inhibitory concentrations (MIC). In general, C. albicans
was stronger antimicrobial activity than the other microorganisms. The antioxidative activity of was observed in the etyl
acetate extract (IC;,, 119.87+0.16 ng/mi). The DPPH radical scavenging effect (ICs,, 1,673.3+0.54 uM) of the puerarin was
comparable with that of synthetic antioxidant, BHA (ICg,, 88.39+ 1.1)x10° M. These results suggest that puerarin and

daidzin have a potential antimicrobial activity.

Keywords (] Puerariae thunbergiana Benth., antimicrobial effects, minimum inhibitory concentration (MIC)

# (Puerarige thunbergiana Benth.)> Zi}o] £3l= thdA
HEAEZEA el F9Y A 2 F=, dE, dotdlElsl,
HAE Y w5 ARoA opliehs T 2l ¥ doiFel d
2] ZHgshs FIAE (Leguminosae)oth. E-F-obXojolME @
HHFE AFHR EZA AREHSII L, BC 6H717E5E A}
g0l digt £37|Fo] do} Yokl s 1 Welg A2
olgt F=1 vhdge) HA &4 JE TR FeE 1zl
AMgEI, 2L IA F FRE QA FEOCE VS AL R
Efolgla 3kx, 5mm FE Aol UESE AE 718 HER
olgkx %ttt F o g dsllu H2v, SV & g4 A
AT F2r 2738 A1, =2 uEd At F o
3 ARE FERER o &5 §lT, S5¢ BHY SFSE
3] S AMEE, 18, GAF, 2 Sl dRE

OO

R =Fo] BE o= ARlelAR
(3D 063-850-6225 (B|2~) 063-841-4893
(E-mail) shbaek@wonkwang.ac.kr

15

I 3leH, 2 4F 22 isoflavone F =2} starch 10~
14%, daidzin, diadzein(daidzin-7-glucoside), puerarin, puerarin-
7-xyloside, genistein, formononetin, coumestan %A, WS
WA 2 oleanane”] sapogenin TO.8 FAEo] YD =
ATE o BEE §7)8&v(n-hexane, chloroform, ethyl
acetate, methanoD)9} &2 AMESIY] A&FE3 T AL 42
FEEo| HRAS 3t stawel dAatsEdEd e A3l
Zlell Ba1sk= vlo|tt.

SELEROTE

Mg =

£ A3l AFEE 2 (Puerariae thunbergiana Benth. 2 2002
d 1020 g =] AW TEEatelA A s o 24
3t H-FEiE 77%t F, Blender® E2310] AME3HITE, A
Yol| AME-E 21 EAs dgdsta sojshaEush gekxl)
watle] maso] gl
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Rotary vaccum evaporator(EYELA : N-N Series, Switzerland),
freezing dryer(-50°C ©]3}, vaccum 5 microns Hg ©]&} : E
D8510, Dishin Lb Co.), CO, incubator(NUAIRE), ELISA reader
(Molecular devices, spectra MAX 340, USA), Microscope
(Olympus, CK2, USA). NMR2 FT/NMR spectrometer, model
JEOL-ECP 5008 AMg-3131 2™, Dimethyl sulfoxide-d. S &
2 AMgsigon, REEEAE tetramethyl- silane(TMS)S
71ESZ 6(0.00 ppm)2 & Z735153ct. Column chromatography
9] EZA= silica gel 60(kiesel gel, 230~400 mesh), silica gel
plate(0.25 mm, polygram sil N-HR/UV254, E. Merck), sand
(Aldrich)E AM-3}9t}. n-Hexane, chloroform, ethyl acetate,
methanol(DAEJUNG)S AZFF3te] ARg3iglen, & 33t &
F5 AFE3IITE Daidzein®} quercetin® AldrichollA T+sk
of AMgsisih.

Fauy

B Aol AMgE FEEl e, 5,000 92 A2k blender®
Eslo] ARgaIgiTh 422 n-hexane(3% 15,000 m) O 2 AL
ol A} 244)2F Bt DFsHEA 33 &I F, AAFEY
0.4 pm A2 73l 35°Collr dsS3l] it 255
S g}, 9} B wog ey o opH9|E, 1)
BER FE3lo], FREEXF FEE, oE oMHIE FE5,
Hehg F2ES I} § 222 e 80°C~85°CollM 4
AlZE Bl AEEtEA 33 SEFESI B FEES dth

0 e

Ma|edEaol ga|ty

42 odolAlEo]E FE5E(20 912 300 ml 5ZekAado
Y31, ofiEodElel Eo m)E Yol SairZl F, Azl (40 g
< o] s IRISFAIA A=zl ZRAIZT I8E o
dopHo]E 258 A A7 (250 gl T8 AdaR
o}E 7219 (47 mmX 800 mm)el] ¥o] B2 T E /MRS o5
oz XA B3 1250 mg), ¥ 2(1,250 mg), =F 3(5,100
mg), ¥ 4(2,780 mg), & 51,600 mg), F& 6(3,150 mg), ¥
8 72,160 mgre Llth S22 E/MES o)1 54H13~20%)
o2 gerA 8L FHW@eIM AHE oHIESRE AEFAA
yellow amorphous power puerarin(30 mg, 1.1%)= A2,
222 I E2 MRS o]54H20~25%)0 % XA 2L 3 (2)
oM AL AAE ke /FRSEEWA: Vel AFZAA W
AAAAA daidzin(1, 100 mg, 8%) AR}, Daidzin(1) : Rf=
0.36(2 22 L 5/v e 7:3); 'H-NMR(DMSO-dy), & 8.39(s,
1H, C-2), 8.04(d, J=8.7Hz, 1H, C-5), 7.40(d, J=8.7 Hz, 2H,
C-2' and C-6), 7.23(d, /=18 Hz, 1H, C-8), 7.14(dd, /=2.3,
89Hz, 1H, C-6), 6.81(d, /=83 Hz, 2H, C-3' and C-5', 5.10

(d, /=69 Hz, 1H, Glc-C-1), 9.55(4-OH); “C-NMRMDMSO-d;),
§ C-2(153.9), C-3(124.3), C-4(175.3), C-5(127.5), C-6(116.1),
C-7(162.0), C-8(100.6), C-9(157.8), C-10(119.0), C-1(122.9),
C-2'(130.6), C-3(115.6), C-4(157.6), C-5(115.6), C-6(130.6),
Glucose C-1(104.3), C-2(73.7), C-3(77.1), C-4(70.2), C-5(77.8),
C-6(61.2). Puerarin(2) : Rf=026(F 22 £ 5/m&b& 7:3); 'H-
NMR(DMSO-dg), & 8.34(s, 1H, C-2), 7.93(d, /=8.7 Hz, 1H,
C-5), 7.39(dd, /=2.8, 83 Hz, 2H, C-2' and C-6), 6.98(d, /=
8.7 Hz, 1H, C-6), 6.80(dd, J=3.1, 8.3 Hz, 2H, C-3' and C-5),
4.80(d, /=9.7Hz, 1H, Glc-C-1); “C-NMR(DMSO-dy), & C-2
(152.6), C-3(122.9), C-4(174.9), C-5(126.1), C-6(114.8), C-7
(161.2), C-8(112.5), C-9(156.1), C-10(116.6), C-11(122.4), C-2'
(130.0), C-3(114.8), C-4(157.1), C-5(114.8), C-6(130.0), Glucose
C-1(786), C-2(73.2), C-3(70.5), C-4(70.5), C-5(81.7), C-6(61.1).

AREREF 2 HEX|

A&l ALRE FFE Streptococcus mutans(S. mutans, JC-2),
Staphylococcus  epidermidis(S.  epidermidis, ATCC 12228),
Staphylococcus  aureus(S. aureus, ATCC 29213)%} Candida
albicans(C. albicans, KCTC 19405 AHE313{Th. Alztundel] ARg-
B vl &= S. mutans, S. epidermidis2t S. aureust= Brain heart
infusion(BHI, Difco)E AFHE3151L, C. albicanss Sabouraud(Z
F<* 1ol Bacto-peptone 10 g, Bacto-dextrose 40 gy& AH&-3F
At

gas &3

e sekslr] Ysle] FAAES (minimum inhibitory
concentration, MIC)Z Z73l5it}. ARz HANEDS o4
3152 ™, 96-microwell plateunclon, Denmark)el] Z+ &%
o] FE2 AT 3200 pgmlH HABE 100 pg/mkA] 2644
A&A o= MGt 4 #FE ©E FEUE AN A
3k, 37°C vjedr1elM 18A1%F Bt ket 7(10° cells/m))
£ AEsto] 37°C wi¥7)el M 24413 wieket %, ELISA
(Spectra Max 250, Molecula Deveces, USA)oll 2%+ &3
630 nmell A SFEE 438l WX BeE Rl 38l &
& kel = gt 2L ARE 42 Ag MICE 233
RoH, MICS] FA7F 2 & et & Z2% ¥4
3k3ict.

gus) &Y

7 ¥elo FEEETYH FEYEAE Bs] A3 gt
3 28 AAER e, A FZQ) 1,1-diphenyl-2-picryl
hydrazyl(DPPH)S AH8-8t @4ksld] Sabl-g o] &33ith
A weheS Y1 AR IRIES sRHEE 7} eis A
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7] DPPH(O3 mM) 848 500 B7131e] Bol 302 &
L A)7)11 517 nmol| A FRTE 35159} 210

AMze| Xz
ZAR A SA 4°C Weael ARsIia, AFARe 10%
DMSOell 245t} Aol AME3I3TY

A8 «

K

&

2 AEFEEE0 B8y

g9 Belg A718HE ARl 240] %3 S| EHE
Aol &2 g2 Ad2olA @*iﬁkﬂ FEER
ARE ES 80~850°CollA] A7t BQt & @f Az}, g

9] SAel| we} ZZE-J TEEE SIS £ UK Table
D. 95555 U3 %HEEJ—]'— =kl @J—‘r Fo] w2 &
Atz 2222802 &3 2259 dsle] S mutans, S.
epidermidis?} S. aureusel] Tt HAAAFEE 3,200 pg/ml ©]
4o ol vehR] Attt aeivt C albicanse F
EXE Z2EN HAJAFET 800 pgmlE FHFEA0]
HE o oAEotiHO|E 55T Hehe 550 dlsly
S. mutans, S. epidermidis®} S. aureus 3t FALHAFEE=
3,200 pg/m/° . g do] vepdth 25l C. albicanss @)
At FEEI B FEES AT BE FEEA HAA
FE7F EE 800 pgmiS 2 FXFEYo] BEHoH, &
252 S. epidermidis®} S. aureusel) et HAAAFEE= 1,600
pgmieE e FEE9 SR A JeEbTh 35

g A% 25 S22 5 FEE, odoEHoE FEET 1|
e FEES ARF Ed G albzczms°ﬂ &t A EIN}ES
3 stlo] glozle}l AzbeichTables T and

Mgt AigdElo] &
. 22 A&3E2 et FAstasE DPPHEE ol§3l]
3% A7 odoAElo)E FE2EN 7P B9(C,, 119.87
+0.16 pg/mle] A FEER oY, fujo] FAo] Frlshe &
A9l vlghE F2E(1C,, 146.3610.30 pg/ml), B F2E(Cy,

Puerariae thunbergiana Benth.(5.0 kg)

repeariedly extratced with
m~hexane at room temperature

| |

n~Hexane(13.1 g) Residue
extracted with chloroform
at_room_tempertature

Residue
extracted with EtOAc
at ‘room temperature

Chloroform (13.8 g)

EtOAc(17.8 g) Residue
20.0g precoredated onto 40.0 g SiOz
Sitica-gel column(250.0 g) extractred with MeOH

at room temperature

f
MeOH(597.7 g)
| [ [ [ [ [ [ |
Fraction| Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr7
Mobile | 0.25 g 125 g|6.10g | 278 ¢ 160 g 1315¢ [2.16 g
phase |7-20% |(20-25% |(25% 25-30% |30-40% | 40-70% [70-100%
MT/CH [MT/CH |MT/CH IMT/CH [MT/CH |MT/CH [H:O/MT
Residue
daidzin (1) Puerarin (2}
Hz0(805.6g)
Key:
Hz0water

MT:methanol
CH:chloroform

Fig. 1 -Isolation of daidzin (1) and puerarin (2) from Puerariae
thunbergiana Benth.

171.18%0.20 pg/mhE. FArstEAJo] Ak o] #aE
o1, FHo) ot 222X F FEE(Cy), 220.45%1.20 ug/mi)
o7 7Zastgon, A FEE(C,, 3,900.32%6.10 ug/mi)ol
Me FAkslggol A BERHARUT A2FEE dist

AR o"otAEolE 22 (Cy, 119.87%0.16 pg/ml)
>HEE FEE(C,, 146.3610.30 pgm)>% FEE(IC,,

171.18+0.21 pg/m)>Z2ELE FEE(IC,,, 220.45+1.20 pg/
ml)>3AAt 2EE(ICy,, 3,900.3216.10 ug/m) =M 2 ZAEHA
o, ol”obAEo|E 25 (1Cs, 119.87£0.16 pgm)e] 7V &

Table I - Antimicrobial and antioxidative effects of the extracts of Puerariae thunbergiana Benth. roots

MICy, (ug/ml)*

Tested material S. mutans S. epider S. aureus C. albicans 1Cs0 (ug/ml) Yield (%)
HXRP >3,200 >3,200 >3,200 >3,200 3,900.32+6.0 13.1g (0.26)
CFRP >3,200 >3,200 >3,200 800 220.45+1.2 13.8 g (0.28)
EARP 3,200 3,200 3,200 800 119.87+0.2 17.8 g (0.36)
MTRP 3,200 3,200 3,200 800 146.36+0.3 597.7 g (11.95)
WRP >3,200 1,600 1,600 >3,200 171.18+0.2 805.6¢g (16.11)

*Each extract was examined in triplicate experiments. Plant extracts: HXRP; n-Hexane extract of the root of Puerariae thunbergiana
Benth. CFRP; Chloroform extract of the root of Puerariae thunbergiana Benth. EARP; Ethyl acetate extract of the root of Puerariae
thunbergiana Benth. MTRP; Methanol extract of the root of Puerariae thunbergiana Benth. WRP; Water extract of the root of Puerariae

thunbergiana Benth.

Vol. 50. No. 1. 2006
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(Tables I and II).

Isoflavonoids?] EX}7=EA

"H.NMR spectrum®l 4] 5.10 ppmel| 4] glucose®] anomeric
proton signal©] doublet(/=6.9 Hz) 2.2 JEeRgon 3459
3.71 ppm(m)ellX] glucose CH,OHell 712181= signal®] multiplet
o7 AR} =5 3.18~3.47 ppmel] glucosed]] AL E o]
= A¥ A< proton signalo] TEE AT Al el
signale] 8.04 ppm(/=8.7 HzplX] H-5, 7.14 ppm(/=2.3, 8.7 Hz)
oll4] H-6 proton®]| double doublet® %, 7.23 ppm(/=1.8 Hz)°ll
2] doublet® Z EP}o ], A9 oxygenated pattern 7
g4 7F¢ wo] e = 63 protone] 5, 8% proton®T} high
fieldelld F2= 90k Batgl9] 7.40 ppm(/=8.7 Hz)ollA] proton
signalo] doublet® 2 H-2% H-67} LjERLoH, 6.81 ppm(J=8.3
Hz)ell4] proton signal®] doublet® 2 H-33} H-57} &2 i),
Byzle] H-2, H6'3 H-3, H-59] proton signal®] 7.40 ppm(d,
J=8.7Hz)3} 6.81 ppm(d, J=8.3 Hz)o] }eh} Azl H-5¢
H-6, H-82¢} low fieldolld] #2=91ch Cu2le) 8.39 ppmeliAl
proton signal®] singlet® 2 WER} isoflavone 3712] 291x]oj
olefinic protong B3 5 1oH, 397} Bua)el] Hd=
& Roz AZErkFg. 2). Fig. 2= BC-NMR spectrumel]
B ulel Zo] isoflavonoid 22 A ring®] P®C-NMR spectrum
< 1539 ppm C-2, 124.3 ppm C-3, 175.3 ppm C-4, 162.0 ppm
C-79) gk-E #ERlsl o, 104.0 ppmellA] glucoseol] 71¢15R=
anomeric carbon signalS &1 & 19121, 61.2 ppmel| A
glucose®] C-6"1 23+ CH,OH719S & 5= Ut} C-49] ketone
o] &47} 175.3 ppm©E #EEG 01, 162.0 ppm(C-7y AL
219} glucosyl ZE#} 157.6 ppnr C-4°] hydroxylZ |38 A
< & 4= ik 73.7ppm, C-2", 77.1 ppm C-3", 70.2 ppm C-4"
9t 77.8 ppm C-5"2 ©]5-2] AelM e Azg} o] glucosedd
& T = AP o)) AnE FEE A3 ¥HE 1
= daidzin()2.Z Bekelt}. 'H-NMR spectrum©l 4 4.80 ppm

Daidzin (1)

OH

PN _-OH

Puerarin (2)

Fig. 2 - The structure of daidzin (1) and puerarin (2).

o] glucose®} anomeric proton signal©] doublet(/=9.7 Hz) &
2 Uehson, 3.42(m)9t 3.71 ppmol A glucose CH,OH®l| 7]
Q3K signal| J=11Hz2] doublet® 2 F2FQIC}. T3+ 3.24~
4.01 ppm®l| glucosel] #&E 1] 3 A9 proton signai®]
A=) AzaloA el signale] 7.93 ppm(J=8.7 Hz)oll
A H-5, 6.98 ppm(/=8.7 Hz)*|X] H-6 proton®| doublet®Z 1}
Ebgon], AT2)9) oxygenated pattern 7HEEA 71 wol Y
ER= 7-hydroxy groupel] 63 proton©] 53 protontit} high
fieldell ] B-2= ok Bizg)9 7.39 ppm({/=8.3 Hz)°lX proton
signalo] doublet®® H-2% H-67} VR0 | 6.80 ppm(J=8.3
Hz)°ll4 proton signale] doublet® 2 H-3% H-57} St
BxEe] H-2, H-6, H-37 H-5'9] proton signal®] 7.39 ppm(d,
J=8.3 Hz)¥} 6.80 ppm(d, /=8.3 Hz)°] eh} AT el H-59

Table II - Antimicrobial and antioxidative effects of the compounds from Puerariae thunbergiana Benth. roots

MIC5O (IJ«g/ ml)*

Tested materil S. mutans S. epider S. aureus C. albicans 1Cso (D
Daidzin (1)¥ 3,200 3,200 3,200 800 1,983.3+0.54
Puerarin (2)¥ 3,200 3,200 3,200 3,200 1,673.3+0.54
Daidzein >3,200 >3,200 >3,200 >3,200 >1000
Quercetin >3,200 >3,200 >3,200 >3,200 16.1+0.75
Eugenol >3,200 1,600 >3,200 800 18.7+0.68
Benzy! alcohol >3,200 >3,200 >3,200 >3,200 >1,000
Ethyl acetate 1,600 >3,200 >3,200 3,200 >1,000
Benzoic acid >3,200 1,600 800 800 >1,000

*Each extract was examined in tripliacte experiments. BHA; (88.39+1.1)x 10 uM.

J. Pharm. Soc. Korea
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Table III - List of microorganisms used for antimicrobial susceptibility
test

Gram-positive bacteria
Streptococcus mutans JC-2

Staphylococcus epidermidis ATCC 12228
Staphylococcus aureus ATCC 29213
Yeast type fungus

Candida albicans KCTC 1940

H-6125} low fieldlld] #2=0c), C)e] 8.34 ppmel proton
signalo] singlet® ¥ VER} isoflavone 329 2819)X]el olefinic
protons AT =9l00], 3A |7} Barglel] FAEe Ao
2 BZerhFig 2).P Fig. 2= BC-NMR spectrum©) A iso-
flavonoid =712] A ring®] BC-NMR spectrume 153.2 ppm C-
2, 123.6 ppm C-3, 175.5 ppm C-4, 161.8 ppm C-79] ¥hA2 2}
QIsI51o™, 74.0 ppmellA glucoseol] 71218F= anomeric carbon
signate &1g 4= 2J310, 62.0 ppmellA] glucose?] C-6% <]
3 CH,0H719 € ¢ 4= 9tk C-49) ketone®) ¥47} 1765
ppmCE FEE o, 161.8 ppm#t 157.5 ppm C-79F C-49]
hydroxyl® 2188 212 & 5= A3ith. 71.3 ppm, C-2", 79.3 ppm
C-3", 71.0 ppm C-4"$} 82.4 ppm C-5"& °]%5-2] ATFolxe} 2
7o} o] glucosedS BRI 5 JATHY o)At} AaE F3t
& A3} 335 2E puerarin(2)© 2 dEct

Isoflavonoids®] &3

ZZolM 29 isoflavonoidd)? daidzin®} puerarindl] w3l
S. mutans, S. epidermidisS}F S. aureusol] W3 HAAAEEE
3,200 ug/mi2 T wloket gtEgo] vebgot, ERA el
C. albicans®l] gt 1A F T+ 800 pg/mis} 3,200 pg/mlE
T e e AR daidzeindt quercetin® #
2AFEE 3,200 ug/ml oS E Yol LfERER] U3t
o}, %A A C albicansdl thet HAAAE 5= 800 pg/
ml~3,200 pg/m/© & FERTE. Benzyl alcohol, ethyl acetate=
daidzein™} quercetin®] HAAAFEE 3,200 ug/ml ooz &
&0l LfERER] egkoL), ethyl acetateollx] ERA 2#¢)
C. albicansol M5t HAAAFEE 3,200 ug/miC & el 1
2} benzoic acidE S. epidermidis©l] W3 HAJA 5T =
1,600 pg/mi® % w)oket datdAjo] VRO, S, aurensS) &
EA Rl C albicansll thE HAAAEEE 800 pg/ml 5%
2 a9l t(Tables I and IID).

AEEEERHE 2el9 pueraring daidzinol] o3t dA181E

AL DPPHH SR 543t 79} daidzein®] F4H3FsE Choo -

ot al'V0] BT ANY FARE GHE B2 5 A 2
ATt quercetin®} eugenol®] 442 FAKSE S don,
benzyl alcohol, ethyl acetate®] /& w|oksl Ao 7 FAH]
ou}, WA benzoic acidi= S. epidermidisol| WNEH HA
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AFEE 1,600 pg/micR okt tdAdo] UeRkom, S. aureus
o} aRA J7Q) C albicansel) A3t HAAAEEE 800 pg/ml
2 a9 rk(Table ).V

4 £

Z

i)

Flo

B A7ede 2428 f718vst B A&FEsie] &
T FEE% BB A S AFASTl gt &, SRAE
o} s S AAele] e 22 AEAnE It 3
B2og 4] A22XFE F2E, odotEH|E F2EH
HEg F2 5] g $FETHMICs, 800 pg/mhe &5
A7 C. albicans®l| W3 8290 S. mutans, S. epidermidise}
S. aureusBTh A BAHJCH, B FEE] S, gpidermidisS}
S. aureusel] st FHEIE HAAAFEEMIC,, 1,600 ng/mi)
2 BT A2AEFEEN A oHolMHo|E FE250] &
AR (IC,,, 119.8710.16 pngmi) 7MY £2 LS dgle
o, o]¢} 22 A8 3= isoflavonoid TAT-Z9} AW 2
TEFEEA BEE T 2 AT AT puerarin, daidzin,
daidzein, quercetinth= o} AJel&gE2o] ghgrlo] Yeht
= Ao gt FF 3 28 g I 2 IRAFEA

HAtel 2es

2 ATE oA 08 NSYF ATHlel] o3 o]Foize

Ao
ror

D EEE A gepunet TS, AAAA} (2002).

2) B35, ZAA FA : FIAEAE, FEZ (2002).

3) A, 9RE, Sl o2 : b AL F AR gelo)
theology 54, ¥=2]F3}285]%) 36(5), 740 (2004).

4) Lee, S. J, Baek, H. ], Lee, C. H. and Kim, H. P :
Antiinflammatory activity of isoflavonoids from Pueraria Radix
and biochanin A derivatives. Arch. Pharm. Res. 17, 31 (1994).

5) -Hirakura, K., Morita, M., Nakajuma, K., Sugama, K., Kakagi,
K., Niitsu, K., Ikeya, Y., Maruno, M. and Okada, M. : Phenolic
glucosides from the root of Pueraria lobata. Phytochem. 46, 921
(1997).

6) Cho, H., Weon, R. S., Yang, E. Y. and Kim, J. S. : Antimicrobial
effect of the extract of Sophora flavescens Ait (). J. Pharm. Soc.
Korea 43, 419 (1999).

7) Kim, K. Y, Chung, D. O. and Chung, H. J. : Chemical
composition and antimicrobial activities of Houttuynia cordata
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