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In Vitro Antioxidant and Repaired Effects of the Extracts from
Pueraria thunbergiana Roots

Sun Woo Shin, Joung Mi Shin, Chan Nam Yook', Young Soon Na’, Seung Hwa Baek*

Depgrtment of Herbal Hesources, Professional Graduate School of Oriental Medicine, Wonkwang University,
1. Department of Food Nutrition, Wonkwang Health Science College,
2! Department of Beauty Science, Konyang University

The antioxidative activity was observed in the ethyl acetate extract (ICso, 119 = 0.16 ug/mL) from Pueraria
thunbergiana. The DPPH radical scavenging effect of this extract was comparable with that of synthetic antioxdant,
BHA (ICso, 88.39 + 1.1 ug/mL) x 10® uM. Pueraria thunbergiana 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. /n vitro the antitoxic activity of extracts of Pueraria thunbergiana on NIH 3T3 fibroblasts was
evaluated by the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide) method. Generally, detoxification
effect by the extracts of Pueraria thunbergiana increased in proportion to the concentrations. When 10 pg/mL of the
hexane extract of Pueraria thunbergiana was treated it showed the highest antitoxic effects (p<0.01). These results
suggest that the crude extract of P. thunbergiana has a potential therapeutic activity.
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StojclofAlg] A2 A W EA U8 58 &, &
#l (Pueraria species)2 E30)] &5l thAY B EEA 719 &, 74, 0lF, 53, U, 73 Sol €851, Eok
Szt A9 A 9 S5, JE, goizlzt WAE Y vl AlZ WA=y Byl 9o 22 2520 e MITY &2
=9 YRA oklsle & 2 W uixigo] del AMishs TE QE FEEY Lol JEl Ao, 2 E58
T E (Leguminosae)o|Th. £9 001 mg/mL 5Tl EAMCE $94 (p<0.05 - 0.01)U
Shdlolale 11 B8 Zolgl REL thad JEy & = 71EE d5d230E SEE = Ut 18 HI=EE
g BSRE B2E URsl A8SH, 422 A4 F &F g R2E0 8 4_ FEEY 242, 71EB et dlsd7danrt
2 GA SHHSE A2 AES WEMRCIENIL 511, 5 mm & 7IEEY] AMsidl [Cosis Hlwg ul 0.01 mg/mL =50l

o /ol ULE AE A ASBoIZIL S A & X}O]QI S $28 (19.0%)0] BEEUCY.
LZole 10 ~15%0] Yole WM 9572 saponin, 239 AF2LE REE, old OO EZZET HELS
2y, R Aol dEEE8 & UEIE flavoonoids, 12111 FEE i SRIHEL MIC, 800 pg/mL)ye E2E Tl
isoflavonoids®! daidzind} &89 1AL} AES A3 T )= C. albicansol} thgt B4J0] S. mutans, S. epidermidis@} S.aureus 2T}
RARZ L LIEWE daidzin, }Q‘i’;‘ol g+35 puerarin E0F =A DAER O, BEEEEY S, epdermidis & S. aureusol] thSl
* TAKAY : wsa], QA] AEE FASTHENSY SR wska} ’Eﬂ?rimh HAAM BT (MIC, 1,600 ng/mL)E HEEUCE. 2
- E-mail : shbaek@wonkwang.ackr, - Tel : 063-850-6225 ZHEZEEA OlEOIMEHOIE ZEEQ SHIEIEA (ICk,

= 1 2006/06/08 - 48 : 2006/07/05 - HER : 2006/07/30 119.87 + 0.16 pg/mL)2 7}& £2 g42 Ay
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1. AgAg

2 A8 AMSE & (Pueraria thunbergiana Benth.)2 20023
1020 B¢ =4 24H 714l ARskE] 245K
QAEHNE A6 &, Blender® 24451 AFSEIITE Aol
ALEE AEAH = sty Stojshd Foeh slekxll7iarst
Jol] Batxlo] ATt

2. 717 & Aok

Rotary vaccum evaporator (EYELA N-N  Series,
Swizerland), freezing dryer (-50°C 015}, vaccum 5 microns Hg
0]5} : F. D8510, Tishin Lb Co.), CO; incubator (NUAIRE), ELISA
reader (Molecular devices, spectra MAX 340, USA), Microscope
(Olimpus, CK2, USA). NMRAZHEZ 2 FT/NMR spectrometer,
model JEOL-ECP 500& AFS31%1SH, Dimethyl sulfoxide-d6E
BUiE ARgsI o, Ul £ tetramethyl- silane (TMS)
£ 7I1E2F 0 (0.00 ppm) 2 E FFBIHTE n-hexane, chloroform,

ethyl acetate, methanol (DAEJUNG)2 MZE510] AH25I% o,

F 2
2ExEEd

=2 I ERTE AHESIIC
3. FEUE

B Aol AFEE ] (22 5000 g)E AlESkT Blender
E 245l ALESISETE 22 n-hexane (3 x 15,000 mL)S.=2
204 24X 7HE 0 XIESIH A 38] RESHE, aRIFENS 04
um X E o HsHd 35TolA AtsHsle] IEEES o
Art AL O T SEEXE, oe ORHIOIE, HEER
FESl, EE2RE FEE, oEg oKHOIE FEE, HES
FEES ATt 8 FEE9 TAIE 80T - 85T ollA 4A13S¢t
el 33 BRFEdl] & 5588 At
4. AIETFF 2 A

Aslo) AlgEH FFE= Streptococcﬂs mutans (S. mutans,

JC-2), Staphylococcus epidermidis (S. epidermidis, ATCC 12228),
Staphylococcus aureus (S. aureu, ATCC 29213)Q} Candida albicans
(C. albicans, KCTC 1940)E AMESIATE Aliiol AMSE diA]
= S. mutans, S. epidermidis@} S. aureust Brain heart infusion
(BHL, Difco)Z AME56HH AL, C. albicanst= Saboroud (554 1L
Bacto-peptone 10 g, Bacto-dextrose 40 g)& AMZSINTH

ookl sl AadAlsT
1nh1b1tory concentration, MIC)E &E3I9rt AA A} Bt

O]%o 919m, 96-microwell plate (Nunclon, Denmark)oj 2}

£E9 558 A1 3,200 pg/mLolA HAX =L 100 ug/mL7t
x1 2014 SO SAGKITE 7F FFE BY 3RS oA
iRl FESKL, 37CHI7 1014 18A17HSQH mHSH #3 (10°
cells/mL)E FEOId 37T siriolA] 24A17F vieF oF &,

(minimum

ELISA (Spectra Max 250, Molecula Deveces, USA)oll 9§t 4=}
2 630 nmojlA EBEE :@OM LLESESY =0l 819,

S HiQS) FBE 2T} 22 WS 22 A2 MICE BF3
Rem, MICS] #A7F L2 Ag Sdat £2 ASE ¥y

(e} ]’/\)\

g

1o

=i

6. BHist 55

7 Wolo REEEHE REGHUEZE Halo] Al &
sl gy s 28816 em, Ale- 2itlZel 1,1-diphenyl-2-picryl
hydrazyl, (DPPH)E AHESE 84talery SFUHE ol 833t
A HEEs Wi AR IRES sEEE Ut dtlke
4}7] DPPH (0.3 mM) £%& 500 uL 715l 4 20f4] 3027+

BHSA]7] 4L 517 nmollA]
7. MTT SZFRA

Mosmann®] 2¥oll® 9Jgjed, NIH 3T3 4FEAEE 5 x 10*
cells/wello] HEE £2E5 1 mLA 24 well platedl] 2556111 24
ARRY sitsiict. NIH 3T3“°E/H]i0ﬂ thel 71289 MTTs
{midpoint inhibition value)sT& HESINT)E +EHE2 67172
E TEsIE o, HH%W_‘,*@,_E el g HET, MITSO‘j’t—’]
FIEE HUR O T ksl 78 MTTsbl 24210 2 R&
9] 10.0 pyg/mL - 0.01 pg/mLETLE oo Hol wieRst 72 4
SO Z8l 48A17F mNFtE ZASE MTT (Sigma)

=

%, 24YY

pu E

"7} 50 pg/mLr} g s S wellld 1 mLA Bo] 3&17F nijek

oIt Biek & uiklS W), dimethylsulfoxide (DMSO)E 2

mL/well® EHoj 5871 412 d}z|5k] MTT formazans 2615t &,

EET = E&ZBTA ELISA reader (Spectra MAX 250, USA, 540
)= MTTS] 848 EF5k MTITse? T} Bl ZARGISCE
8. Mo #SHAn|Egx Wz
Helen| 408 AEE ZESEZIA6K, NIH3T3AH FE2A
xE MITEHEE ob1dol TH&ENE (Inverted microscope,
Olympus) 0. &2 #a6lal, AR E EFsI90t
9. ICs ZH
7IEEY 1C ZE 2 lYEQl NIH3T3 SREAZE 24 vl
U271 5 x 10* cells/mLA B 24A]17} viU3E T}, Atme
HEFEF9] 100 pg/mL - 0.01 pg/mlLsEE HIrkolo 48411
Bl & MIT =& 6l olE ZZtoll thgh 50% oA=Tol
ICo2 FARHA0l Qa) TaIy.
10. A1E9 A7)
ZM AR E SA] 4 T dado)] [MEASIAE L, AHEAH
10% DMSO0] 3]48le] dgo AIE3IET
11. BASHE 4]
AEANO) EAAZE Student s ttesto] FFI

p-valueZ} 0.050| 21 AP FOI8H AOZ LTI
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olle OMMIEIOIE FEEolA] 7HE &4 (ICso, 119.87 ng/mL)
A B2EER e, 899 o] EUKhE wAel HEeES
E (ICso, 146.36 ng/mL), 25ZE (ICso, 171.18 ng/mL)E &
AslEdol Zashe o] BREJOLL =S4o] ogt AEE

&
2E FEE (ICso, 22045 pg/mL) O ZABIHon, slit £&
=
ok

o

Bopoap o1

o)

A

ICsu, > 1000.00 ug/mLyolATE EASHEHI0] Ho) B
LUTE AEREF T TRISEE 2 oY oHMHOIERE
= (ICso, 11987 ug/mL) > HEFSEEE (ICso, 14636 ug/mL)
> BAZE (ICso, 17118 pg/ml) >ATEZE RBE (ICs0,
22045 pg/ml) > Sl4F ZEE (ICso, 3900 pg/mL)eA] 2 24
HACt T2 J1EEEE ARESH G4ISKEZQ]l BHA ((ICso,
14.0 pg/mL)3 a-tocopherol (ICso, 12.0 yg/mL)2 & OIAE]
CIEFEEM Hlgld =2 4o FEAFULL T8, o
OMIHIOIEREE (ICso, 119.87 pg/mL)9] =2 HislEY 2
synergistic effectol] 7]1Q1=l= RO 2 MZHECL (Fig. 1).
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Fig. 1. Mass and antioxidative activity of the extracts of Pueraria
thunbergiana Benth. roots. Plant extracts: HXRP: n-Hexane extract of the root
of Pueraria thunbergiana Benth. CFRP; Chloroform extract of the root of Pueraria
thunbergiana Benth. EARP: Ethyl acetate extract of the root of Pueraria
thunbergiana Benth. MTRP: Methanol extract of the root of Pueraria thunbergiana
Benth. WRP; Water extract of the root of Puerariaethunbergiana Benth.

AEZEE0 e AFETHE FFT 23}, FHol e g
At AREXEBME ZES FEE ik S. mutans, S.
epidermidis@t S. aureusoll ThE 2| AAA & 5T+ 3,200 ug/mLo] 4}
OF gFEdol UERIA @ttt I8 C albicans= ATE
2E HEEAM HALYH BT 800 ug/mLOE TR FEHO]
TEEQCE oY olHIOIE ZEEY HEE FE 2] udly
S. mutans, S. epidermidis &} S. aureus S AR ETE 3,200
ug/mLOE FHt&Edo] Vel Tl C albicansi= 34 5

EET EFEEE AQctLE ZE FEEJA HLAASE)
=2 800 pg/mLeE Slgddo] HEECH, BEFEEY

St H

S. epidermidis@} S. aureusoll Wit ZAUMBEE 1,600 pg/mL
SE HE FEEY SrEYHE =4 VERITE HEEE d4
FET AEEEE REE, o OMHICIE REEN HEE &
L3¢l C. albicansol il XA EME BHFS
ZgkElo} o]t YZErhTable 1). 'H-NMR
ol Aol &3P, A9 oxygenated pattern 7}
oxygenate QY] 7HIIEH 5-HE= C8l9] C=0
group®?] anisotropic effectz 915k 8 protono] 68 protond
T} low fieldolA] LIERIE, 5-Hi= 7.9~82 ppm ZalolA] LIE}
Ut B proton2 AZHZCHE high field2 UERH, 37, 57
proton®] 27, 6’2} high fieldo|l LIERATY. 37, 5° proton 6.8
ppm ol LIERIM, 27, 67 proton2 C-2, C-39A]0l| double
bondZ QI5ld S low field2 shift®l2 o 4= Ui
Daidzin®] O-glucose= C-O bondof 71018 C-1 protono| 5.1
ppmollA] BHEE A, puerarin®] C-glucose C-1 protonc| 4.8
ppm< high fieldo4] VIERITE o]= C-glucoseo] 98t C-C
bond9] sp3ol] 7191% Aolm, 3.1~5.2 ppmoilA] BEEH
SEAQ! peakE WAECEL 29 old oMHIOIE
ZZE2 daidzing} puerarin SF5HEol| 95k BHIEIEM O] L)
ElLle ALE A€
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Fig. 2. 'H-NMR Spectrum of the ethyl acetate extract of P.
thunbergiana Benth.

Table 1. Antimicrobial effect of the extracts of Pueraria thunbergiana
Benth. roots.

Tested MIC (ug/mL)*

material S _mutans S eplder. S aureus C. albicans
HXRP 3200 13200 13,200 13200
CFRP 23200 3,200 13,200 800
EARP 3200 3200 3200 800
MTRP 3,200 3200 3200 800
WRP 23,200 1,600 1,600 13,200

*Each extract was examined in tripliacte experiments. Plant extracts: HXRP; n-Hexane

extract of the root of Pueraria thunbergiana Benth. CFRP; Chloroform extract of the
root of Fueraria thunbergiana Benth. EARP: Ethyl acetate extract of the root of
Pueraria thunbergiana Benth. MTRP: Methanol extract of  the root of Pueraria
thunbergiana Benth. WRP: Water extract of the root of Puerariaethunbergiana Benth.
2. 42 AEFEEY) FtEESYd st 248
YHHOZ, At FEEO i MITY FZEE 42 &
EEY =L &S PAasiNon, 22 FEEQ 10 1
g/mLETOA BAROR G4 (p< 0.05 - 001)UE FIEE
HEHZEDNE B T 5 AYCE IRAT IS8T 22
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g A REES B2, 7IEEY AMEEe] ICesEe 10 u
g/mLzroli 71 2 *jol9 Fi=gol st S4Z24En
(19.0%)7t EHEACE ol S AT dnis 42 8 ZEES
ol 7IEEN AZE HYSIEE JICBEHS dAE £ 9=
el slgtzEo] 71a ol SIREAeS AABIL Aoz 47t
#r} (Fig. 3)
—
j =
| 1000 - =
R i
[ S %00 —o— Water
< 800 - {—x—Methanol
L —+—Ethyl acetate
o 700 + - * —&— Chlorofrom
g 60.0 *+ *=x —— Hexane J
5 ‘ + AL
! 8 500 - __A/_—_—éfg%
- E w0 : : —
Cont 0.0t 0.1 1 10

‘ Conc(pug/mt) ‘

Fig. 3. The MTT absorbance of the solvent extracts from the root
of Fueraria thunbergiana Benth. on NIH3T3 fibroblasts treated with
cadmium. Cells were incubated for 48 hrs. The cells were harvested with
trypsin-EDTA. “The values represent the mean + standard deviations for triplicate
experiments,
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MTT AZBEAHO (51 =] AV R =1

=AE i M Hass
thed SAE AT 42 HEE REE (0= 9,960 u
g/mL) > 22 ATEZE FEE (ICo= 9,970 ng/mL) >
8 FEE (IC%= 9,980 pg/mL) > Z2 oY olMEo]E ?r%%
(ICs0= 10,020 pg/mL) > Z+ 84t R&EE (ICs= 11,300 pg/mL)

_,]

(Fig. 4).
102 -
r gl SUSTEE—— e
— - X
‘ gg % - \kolz o= Chlorofom .
‘g‘g 94 - \% ' —+— Ethy! acetate
" g0 92 - X '—x— Methanol
= 90 - —o—Water .
= 88 - !
86
Cont  0.01 0.1 1 10
: Conclpg/m) i

Fig. 4. In vitro cytotoxicity of the solvent extracts from the root of
Pueraria thunbergiana Benth. on NIH3T3 fibroblasts by the MTT
method. These extracts were serially diluted in BPMI1640 with 10% FBS and
mixed with equal volume of NiH 3T3 fibroblasts (5 x 10" cells). The colorimetric
assay was performed as descibed in the materials and methods section, Data are
mean values of results obtained from three sets of experiments. Signficantly
different from the controf values: *p<0.05, (Student's t-test).
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S. epidermidis} S. aureusHITH EA WEEJOM, EXREZ S,
epidermidis@} S. aureuso] gt YA FIE A BE (MIC,
1,600 ng/mL)E BEEQJC]. ZZHEIEZ0A oEHolMElo]
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%74]?H OE wA“ (p<005 0.0 =
AT T T H)
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‘EF
=4 %UHE &
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