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Effects of Supplementation of Puerariae Radix Ethanol
Extract on the Antioxidative Defense System in Rats

Lee, Okhee’
Department of Food Science and Nutrition, Yongin University, Yongin 449-714, Korea

ABSTRACT

This study was performed to investigate the effect of Puerariae radix-ethanol extracts rich in isoflavone on the antio-
xidative system of rats. For this purpose, first, Puerariae radix was extracted with ethanol, and its total isoflavone and
puerarin contents were analysed. Second, female Sprague Dawley rats were fed for 6 weeks with four diets which were
based on AIN96G diet and supplemented with Puerariae radix-ethanol extracts to contain isoflavone. The isoflavone
contents of four experimental diets were 0 mg, 500 mg, 1,000 mg, 2,000 mg per kg diet, respectively (control, P0.05%,
P0.1%, P0.2%) . Liver and erythrocyte activities of antioxidative enzyme such as superoxide dismutase (SOD), catalase,
glutathione peroxidase (GSHpx) were measured. Also, plasma and liver malondialdehyde (MDA) concentrations, liver -
glutathione (GSH) and oxidized glutathione (GSSG) concentrations were measured. The total isoflavone content of Pue-
rariae radix-ethanol extract was 3067.6 mg per 100 g extract and the content of puerarin was 2557.4 mg per 100 g
extract. The erythrocyte activities of GSH-Px and catalase were higher in group P0.1% and P0.2%. But SOD activity of
erythocyte did not show any difference by the Puerariae radix-ethanol extract supplementation in diet. The activity of
SOD in liver increased significantly by the supplementation of extract, showing highest level in P0.1% group. The liver
GSH concentration increased significantly in group of P0.05%, P0.1%, and P0.2% compared with control group (p <
0.05). The GSSG concentration in liver showed no difference by the supplementation of Puerarige radix extract from
the control group, except P0.2% group. The plasma MDA concentration did not show any significant differences by the
extract supplementation. But the liver MDA concentration decreased by the extract supplementation, showing the lowest
level in P0.1% diet group. These results suggest that the supplementation of Puerariae radix-ethanol extract can inhibit
lipid peroxidation in liver and enhance the antioxidative defense competence of rats. (Korean J Nutrition 37(10) : 872 ~880,
2004)
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1. AQ A X UDFEE 2Y
£ Ayl AR-g F2 AgA] FUET AVlEe A
3 gtk A gl Z2aHE AASK] BHOE ghEo
AZAIR Tk e s sk BEslsigict wds &
7HE 50 goll 10819 80% ethanolS 7}813 100°CellA
1712 857 $2311 ol d4% (8000 rpm, 20 min,
Hanil MegaZ1R, Korea) 3+ & A& FH3jgich o] 4
ZFdo7 38k FHy] (BUCHI, R-124) & o]&3led o
B AA olo|hEehEe] v FiE J15-E BT
= FEEY olo)AEEHE ¥ ¥4 Wang¥ Mur-
phy2]'” vhi& Heksle] HPLCE o]43t] #4315.0H,
o] uj isoflavone ¥F¥ (Fujicco, Koyoto Japan) #} pue-
rarin®FF (Sigma, USA) & ARSIt & 99 425
£E 0.1 g& F83] At 0.1% acetic acidE TS
70% &g 84 0.5 mle 713k ke § A2ojA
2423 gx)8le] 223131} o) A5-AE #31) membrane
filter (0.45 #m, Whatman, Germany) £ J¥}3%t 3 HPLC
(Young—lin, Korea) 2 #4131tk o1 columne ODS
A303 (4.6 X 250 mm, YMC, US.A)& M3, UV
detector 254 nmolA A3 L flow ratex 1.0 mY/
min®) gt} Solvent ZAL Table 13} 2t}

2. AEEE A Ao
AL B2 MFE 3F ¥ Sprague—Dawley F ¢3! 3
FHAE AR A 157:U5T nFuigrtg (MELR, 35)

Table 1. HPLC solvent system for the determination of isofiavone
content of Puerariae radix ethanol extract

Solvent composition (%)

Time (min)

Solvent A" Solvent B?
0 15 85
&0 35 65
55 35 65
60 100 0
75 15 85

1) Solvent A: 0.1% acetic acid in acetonitrile
2) Solvent B: 0.1% acetic acid in water
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Table 2. Composition of experimental diets (g/kg diet)

Experimental groups”

Ingredients

Control P0.05% P0.1% P0.2%
Cornstarch 529.486 527.316 52515 620.81
Casein 200 200 200 200
Sucrose 100 100 100 100
Soybean oil 70 70 70 70
Cellulose 50 50 50 50
Mineral mixture® 35 35 35 35
Vitamin mixture® 10 10 10 10
L-cystine 3 3 3 3
Choline bitartrate 25 2.5 25 25
Tert-butylhydroquinone 0.014 0014 0014 0.014
Isoflavone 0] 05 10 20

1) Control group, P0.05% group (500 mg isofiavone/kg diet), P0.1%
group (1000 mg isofiavone/kg diet), P0.2% group (2000 mg iso-
fiavone/kg diet) :

2) Mineral mixture: AIN-96G mineral mixture (g/kg Mix)

3) Vitamin mixture: AIN-96G vitamin mixture (g/kg Mix)

2 AN & AZol w2t 33y (randomized comp-
lete block design)oll 3] 7uig]® 4Fo 2 Aok
(Table 2). A AZA] HPFE2] FAAFTL 826 g ©
ot AE5EL 3 vlelY stainless steel cageol| Zzl
sl ARSEll o ARAlY 5+ 23 £ 2T, YL 12
AZF F7] (07 : 30~19 : 30) & =3t APFEL
AIN-96G dietE 7|20 2 olo| 4Tk dko] Ztz} 2
o] 1 kg 2 0 mg, 500 mg, 1000 mg, 2000 mg HE=
42 AEE FEE 7IFE VIS 7R AE HolE
(Control, P0.05%, P0.15, P0.2%) A8l (Table 2) 6
F2H ARS8, Aolst B2 AEA AHE & AESE

STk
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ASTEY A A F8 A 124 2AA0 A
BFE< ethyl ether® PHF /531 FAP|Z 55 o
FHAM gAe AT AP AN EDTA (Ethy-
lene Diamine Tetra Acetate) 7} E0i0E QAlEa} T

o} 4, 3000 rpmellA 2087+ 94¥%a] (Universal 16R,

Hettich, Germany) 3311, 7+ 3 AAF Fajsie] Az
AgTel AXE F FAE ST F 24 97kA] -30C
o Wera st

4. NE2 Yo 24
1) u%EL 7%

(D HE+
AdTe FstEs L HETE HETY 59

saline®2 & F H AAs AP dghol 100 plS ARE-8}
Sick

Glutathione peroxidase (GSH—Px) #8432 Tappel?) &
He® olgs] S35t AET E8< 100 gl 1 mM
phosphate buffer 900 pI1Z 7}8le] 34 3 218 100 gl
#3stod 1.5 ml stock solution (0.25 mM GSH, 0.12 mM
NADPH, 1 unit glutatathione reductase per milliliter;
prepared in Tris buffer) & 7}310] & A& ¥ 37C water
bathelx] 583t incubationd}ith 2 % 50 19 Cumene
hydroperoxide (1.0 mg/ml) & 2o} 4-& o} spectro-
photometer (HP 8452, Germany) 340 nmoil*4] enzyme
kinetics& ©]8310] 41318 ST Aol ©& NADPH
el vt E3E0t FAaEHE £58 3% ¢ 533}
Rk

Y7 superoxide dismutase (SOD) 8412 Flohe
599 g ARl 2A3I5ic AET |l 100 pl
o] 900 £19] 1 mM potassium phosphate buffer (pH
7.4) 2 M F, o] 2 500 ulE #35H chloroform :
ethanol®] ¥-3-§0] 5: 3 £H4& 200 «l ¥o] & 42
e %5 100 plE 378 9A 2 49 hemoglo-
bin& FAAIT F 11,000 rpm, 4TelA 3083 A
2] (Universal 16R, Hettich, Germany) 5] 17 AA5H&
FHslo] sAdos ARSI 1 v 549 50 plel
xanthine (Sigma Aldrich) # cytochrome ¢ (Fe+++)
(Sigma Aldrich) 7} £0]0& 25TCE 49 65 mM potas-
sium phosphate buffer (pH 7.8) 2 ml& 7}8}a, AME &
Aof xanthine oxidase (Sigma Aldrich) £%& =)|Z3}o]
50 w1 H7MA ferriccytochrome ¢ o] Wals=
AEE spectrophotometer (HP 8452, Germany) 550
nmoIA enzyme kinetics& ©|-€3] 43513} SODE)
B 84 AT = ferriccytochrome ¢ 48 50% 9
5= SOD9] %& 1 unite 2 YeRfIch

Catalase @42 Johansson® Hankan?] ¥HH&» o]&
&} spectrophotometer (HP 8452, Germany) 240 nm
A enzyme kineticsE o831 319t FET @
Elel 100 glofl 900 x1 1 mM phosphate buffer® 3)4]
3l o] F 10 u1E 331 A9 cello) ¥3 50 mM phos-
phate buffer 660 ¢l (pH 7.0) 2} 30 mM buffered H,0,
340 plE €1 & Ao] spectrophotometer (HP 8452,
Germany) 240 nmol|4 enzyme kineticsE ©o|£3l0] =
Akl 840 @42 18 54 1 gmold HOS &
A= A4 S 1 unite Z 33
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GSHpx, SOD$} catalase 842 2zt 1H323 0.5 g&
50 mM potassium phsphate buffer (pH 7.4) 4.5 ml&
dol 743} & % 2,200 rpm, 4CollA 108 d4dE 3
F 459E sk g4l 9,000 rpm, 4T 20% AAEE
(Universal 16R, Hettich, Germany) 8t =38 F4¢
o7 ARESl] ATl 2 WO Z enzyme Kinetics
£ o83t A3k

2) Mg, o] KA Y

AYF9} 710 F WA AL alkaline biuret A%k
(oMl & ARg3le] F2] o] o] TdulA g Fdste]
AA2) FARE spectrophotometer (HP 8452, Germany)
540 nmellA B]AAZ 3ok

3) MZEHQ| Glutathione &3 &7

229 3938 glutathione¥F 3+ A3} glutathione
B39 AL Griffithe)” Wol weh AAAh 1z
Z 0.5 gol 50 mM phosphate buffer (pH 7.4) 4.5 ml-&
o] A3} AlZ1 F 3000 gollA 2083t 94#2] (Uni-
versal 16R, Hettich, Germany) 3l ©hialo] A|Ag A
TAE FHlo] AR AN WA GSHE F3ole
ASde Td2 AEE MG on, GSSGH F4M=
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45 el 2-vinylpiridineE ¥ Z A& F 1A%
A5 T A5 E A3 #2100 mM potassium
phosphate buffer (pH 7.5), 0.2 mM NADPH, 5 mM
EDTA, 0.6 mM DTNB &%} GSHY GSSG A& 2
A& % Glutathione reductasef%4& Y1 412 nmolA
FH=E S48t GSHeF GSSGHE A44e] #FA R
(Sigma, USA) E AME3}4] standard curve® THE] At
BT

4) g o] KA} He Y

33} 7te] AW pakels 9 Buckingham®?& ®¥
#3519 malondialdehyde (MDA) %38 435t 8%
100 ¢1E 8 8.1% SDS (Sodium dodecyl sulfate),
20% acetic acid solution, 0.8% 2—thiobarbituric acid
(TBA) solution®} FF+5 F3l] Z 42 th3 95C wa
terbath (BUCHI B—481, Switzerland) *|4 60%7F %1
% 5%7F ¥z ¥ N-butanol : pyridine®] #3&°] 15:
191 §9& 2.5 ml Yol 30&3+ AH3] 42 Ff 3,000

rpm 2o 1087 Q4% (Universal 16R, Hettich,

Germany) 3 TS 1087k AR&olA s Fol| 1 A%
& spectrophotometer (HP 8452, Germany) 532 nm
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Table 3. softavone content of Puerariae radix ethanol exiract
analyzed by HPLC (unit: mg/100 @)

Isoflavone Puerarin Daidzin Daidzein Others Total

Puerariae radix

othanol extroct 20074 3828

235 103.7 30674

oA u| Ak 319} BFEFAL 1,1,3,3~tetramethoxy-
propane, (TMP, Sigma Aldrich) & ¥&g8 02 ur-33}
o & THE ARt Akt ke MDA 2+ &
7] 0.5 g& 50 mM phosphate buffer (pH 7.4) 4.5 ml&
718l FASAIZ F, AP o] F 100 pl HAstq &
A3 2w o g njA yEsiolt

5. SR

B A7 BE B4 A= SAS programs o] 831
7+ 2] BT BEF o2 AAtEY. 22 3289 F
ofo]] M Aol9] 4 B2 p <0.05 N4 one—
way ANOVAS$} Duncan®] vkt 28] HA3klch

2 9 1%

1. A2 oEIE FEEY OOILFHE T

Z2oehe FEE9] olo|AZENE ke Table 39 W
Ehd uks} Zo) olghg %8 100 g3 3067.6 mgs
ERIQICE 1 & 242 559 ofolAEe2Ql puerarindEF
L eks 228 1¥AE 100 g2 2.6% (2557.4 mg)
07 F opo)aZelE #8 83.4%4 o] 7Y =2 i
& JEIRY, daidzin® $%E 100 g 7 0.38%, daid-
zeine 0.02%% YJeo] genistein, daidzein®] F4E!
Z9 olo]aZetE FATE B AolE BT ¢ §
A 2] gt ojolihFehE 4 AE HE Oh §°
9 AFME 22E AEL R 323l RMs2dn ¢
2 3EE AAE ol TS A9 FEE ¢ puerarin
0.39%, daidzin 0.45%, daidzein 0.03%2) ¥=& B-&s}
Pon Kim# Park2' 34t 22 % daidzin 0.66%,
daidzein 0.08%%}3 3fo] & AT7ZAne} B2 Aol& 1
Ak ol Y FF 7132, ARAY] T2 24 7)
e Aoz A7, 53] 24 ¥ 2 FEel g4
A QR geko] A FTE W) WEoZ AlgE

2. Rg AN 2

2 F2E A3 o 33 A%e] FAIE Table 4]
eIt 22 37t Hol2 670 ASE TEY AF
AFL gzl vid Wky, &2 28 J7t 5557

of w2} HF ATo] Wkou ART Tkl o4 Ajol=
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Table 4. Effects of Puerariae radix ethanol extract supplementation on the liver, and kidney weight of rats

Group Body weight (g) Liver” Kidney”
Absolute Relative Absolute Relative
Control 2049 + 21.1™ 6.46 = 0,952% 3.15+031™ 1.45 + 0.15° 0.71 + 0.03™
P0.05% 193.4 + 186 5.69 + 0.77%® 294 =019 1.31 £ 0.10° 0.68 + 0.04
P0.1% 192.0 + 123 559 = 0.50° 291 015 1.35 £ 0.08® 0.71 £ 0.07
P0.2% 187.1 + 164 559 + 0.46° 3.00 £ 020 1.30 £ 0.10° 0.70 = 0.05

1) Absolute: absolute weights of organ (g). Relative: relative weights of organ (g/100 g body weights)

2) Mean * Standard Deviation

3) Means with different letters within a column are significantly different from each other at p<0.05

4) NS: not significant at p<0.05

BolZ) ek A7)%5 o] FAE 22 FE2E AFHd 9
8 Godog 7Hadle] P0.1%, PO.2% oA tizzol H
& fFog dUgton (p < 0.05), AR Aolx 7
A& g8 fFlF oz Zhadted PO.2%TolA
718 @it (p < 0.05). 23y AF 100 gF 3 4%
o FAEe Q27 F8 zolE Hojz| gof el
e 93S F2) 422 Bt olyE Av= 22 4
F FEE A& o] dFHHo] Wol F ATV R
v} AlF 100 gF 3 A FAZE dizsd Aol B
o)A AUY Lee 579 Aih} olo| AT Fado] £S
FE Ao] AFgo] Yo} tl2To] vl HAF AF 2L 78,
AR 29 A7) ZAZY RFkout AFol gk Ay 2]
FAE 2ol5 HolA] Uk Jung 59 AT HAMS
AR o)y AT &L FEE AFH7T A7 & FF)
o} AF Zhaxel AAHYE vebdch 22Y Jungd] AT
o)A oo aZ et FFE Ao 1 kg F 5.0 g 100 g,
20.0 g FFL 72 FAq5QAT, £ doME Ao] 1 kg
F05g 1g 2g2 @78t Jung 59 AFET 1/
109 @& 5o £Fo)9loH, FEE2 4OZ Hw3lo
T Y 9 R FFoloN, A2 o'kE FE2E A3
F9) olo)aZetE AFHET AF Zaol ¢ Anzelgtn
g 5 QSith £ AFe A2 FEEY ol AF FAa
E3= puerarin® &3 FE 5] gE F opo)rZa}
3 o A 849 o gt B¥H fn, == 42
FZ2E ol b2 Aole 5 zlo] T ikt 4]le] 7]
QE Fooz wol} At {55 AN A2 FF
B9 7} AR sl 44 294E Hrkske 99t o
Qa3lc)
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AT kst 54 B4L Table 59 AAFAT) F
Yo A 1 gF GSH-Px$} catalase 4L 242
25 7ol g2t $718k] P0.1%3 P0.2% 2)o)FeilA
27l vls fodo2 w3} (p <0.05). 28y SOD
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Table 5. Effects of Puerariae radix ethanol extract supplementa-
fion on antioxidative enzyme activities in erythrocyte of rats

Group SOD . GSH-Px ' Co’rolcse.
(U/mgprotein) _ (U/mgprotein) (IU/mgprotein)
Control 124 +£24""° 042 £ 0087 643 + 1817
P0.05% 140 + 3.3 0.49 + 0.09% 81.5 + 23.9%
P0O.1% 149 £ 25 0.54 £ 0.07° 119.1 £ 24.2°
P0.2% 124 £ 2.1 0.53 + 0.08° 91.7 +27.2°

1) Mean + Standard Deviation
2) Means with different letters within a row are significantly diffe-
rent from each other at p<0.05
3) NS: not significant at p <0.05

Table 6. Effects of Puerariae radix ethano! extract supplementa-
tion on antioxidative enzyme activities in liver of rats

Group SOD . GSH-Px ‘ Cofolose.
(U/mgprotein) (U/mgprotein) (IU/mgprotein)
Controt 7.5+ 1.6°"2 0070 £0011™ 164 =41
P0.05% 7.9 £ 1.5% 0.072 + 0.007 18.7 = 4.2
P0.1% 9.3+ 10° 0.074 + 0.007 202+ 40
P0.2% 8.6 = 1.5% 0.074 = 0.006 19.2 =37

1) Mean =+ Standard Deviation
2) Means with different letters within a row are significantly diffe-
rent from each other at p<0.05
3) NS: not significant at p<0.05

AL 22 A7t g8l F7he AEE B P0.1%2)
olFA 7HF wokout, tizF FoE]l Aol BolA|
Foxct.

a2 g FEE Fool W& ) st x84
2] ¥3h= Table 69 AAISFRAT) 7k 229 SOD &4
42 oeE FEE A7l A& F71sk, P0.1% 2lolT
9] A% dizgel vlEl M 52 55 B3k a8y 2t
9] GSH—Px$} catalase 82 dI2oete 28 7t
Al dizZol vl3l 5718l P0.1% AolFolM ¥ A%
< Bolu 23 zloli= BolA] eigith. )23 Arh= Zang
3 Fang?] Q7M™ 22 F% olo)aZeE £4jA] in
vitro AellA k2] SOD #4o] S3% A3} Ax|5h=
Aot}

A} Yol|&= superoxide radical (O,—), hydrogen pe-



roxide (H;0,), hydroxyl radical (OH-), singlet oxygen
(~0y, triplet oxygen (30, ¥ peroxy radical (ROO—)
5 A8 A{717F uiA] gk Y 58 B3 AAEH A
ol A= AAY Axea HEHS FAsI A APt
3t} DNA &35 go7)1, vgZeo} 7159 ¥, =
AEAL Y, Axd sk diakg ¥k 52 7S
F Aek® w3 Apoge o v (Alzhheimer' s di-
sease), 4435 2 AW w3 E Jogls 99
°oF A YUt?

ol2igt Ay iR HE AEE BIske EARA A
Uelli= gaksl a4 9 dslEdo] EAlEt olollE su-
peroxide dismutase (SOD), glutathione peroxidase
(GSH—Px) 8} catalase, SFER, BIERR! ES} C, Zn, Se
20| ok, FArsE A superoxide dismutase (SOD) =
nEZ=go}9) cytosolel] X8k} thiol7]7} disulfide
bonds® AFeHE 0 2 A M= AF7E AAGE 2 su
peroxide 121717} #itshrasl 21 AHE] Atk A%
& 98 5ol SODeY| o8 FAE IErae
catalase®l| SJaiA B3 EAMSE| ] AHAE FaE AA
"t} GSH-Pxe AIXEAF AX9] ngZTeol, 894 5
o AU ofe] ReA LAY #4Y SFEALE A3
XZ1AY} A& hydrogen peroxide® hydroxy acid® &
#1784 hydrogen peroxideE #AlAsR] )& ¥ opg}
Qo] ohd IAIEE ZHAdE Z03F H3kS it} GSH-
Px$} catalase § fA BF 4 E AR 98
& &A%k GSH-PxE catalase Rt} @2 =9 o4t
Fhol g o & 13 & 7T o o] F 2he
AT el Flskrd £2& 2Alste] hemoglobin®] me-
themoglobin® 2 W] Akl Zlul 4 Euto] Satel= 7t
& ol A +HE FX|8H stk L3 o]zigh Eatsl
Fave 2710 A% &4 HEAFAY OE Fatst
FUAE A=Y 53] AEHe] &d9 AE At
Al
Al

A o2 AgAake Z diAA7IAY BlER! EY CE A4

e Ae FR3GY £ A5 Ao Zhang® Fang?®)
AP E7)o)A chacoloneL & & Z3 &8 §&
3lo] A7 =9} "ol SOD &4 Zavt AL olAE
B Fojof o) sEE ojnf AT oo|ihETHE Fojo
e 3182 Fo] £ &Y AHe KA 1
3 Ak Fost BFR| F dF FEES FEISE
% Z2 SODS} GST 8Ao] 715 A7FAI, el F
Z3F 7HE710) ALEsRAE Foid EF ) MY FAksE
7te} A& RSl A% A § olu] Ar|E o] A
BAT Ae)? FAFSIGITE A £ A7 Ak HAEg
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2ol AH3IAL U= AHM T olo)AZEEo] Tk &
e @2 g 22 A7k 879 9] 3 a4
89& F338t1 @39 AAPLE AT S ASS B
gk o) F A FEE) AT FES 3 A &
el st A ake 2Ad wet AolE By HY¥7e A
% hydrogenperoxide, 7+z%2]2] 7$- superoxide radical
Al aFAAE BTk oldt AMIS Lee 7Y AT
AM A FEe| A2 EF FEES FoA] 79 SOD
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Table 7. Effects of Puerariae radix ethanol extract supplementa-
tion on GSH and GSSG concentration in liver of rats fed experi-
mental diets

SH GS
Group (umf@ﬁier) (umol/zclj\iver) CSH/GSSG
Control 10.59 = 7.86°"? 2,09 + 0.65° 511 = 1.43™
P0.05% 13.55 + 3.45° 2.32 £ 0.50° 522 +092
P0.1% 1414 +1.74° 2.83 +0.72® 592+ 1.08
P0.2% 17.99 + 2.89° 296 + 0.61° 6.22 £ 097

1) Mean * Standard Deviation

2) Means with different lefters within a row are significantly dif-
ferent from each other at p<0.05

3) NS: not significant at p<0.05

ST F S-S B F= AoE Algdrh 1 239
GSH$} GSSG9] & sl 4 F55 A7 98 o
273 77 zolE RolR] FA Stk AT B
k.

z32)9] FFER|E (GSH) 2 vlastd 3t wol7|+
9] 3lZ FAAF 2, DNASH ©d 34, A 24 9
apoptosis, AFEATHLA A, cytokine A} AHRES, &
A28 -, B9 Ay A7) s AlEE o, oF
i =53 5ol Ao s AP 229 GSH
T A} Al A AEdA ke Ve P
GSH o] @& 79 A AEHAE 2sl AZEY
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ple24 redox potential ZAd| 23 dgg &fn ¥
GSH/GSSG EH]= A2 gt wWois-& Jepdch A
¥9] GSH 3 GSH/GSSGEE Hl= NF- ¢ Boll 9%
FE AZAZAGAAE 74381 4% cytokineo|t} ad-
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Table 8. Effects of Pueraria radix ethanol extract supplementation
on MDA concentrations in plasma and liver of rats

Group Plasma (nmoi/mi) Liver (nmol/Q@)
Control 24,7 £1.8"? 64.4 +3.7°
P0.05% 229 +£0.6° 63.6 £ 40°
PO.1% 23.4+0.8° 556 +29°
P0.2% 222 £05° 567 + 49°

1) Mean =+ Standard Deviation
2) Means with different lefters within a row are significantly diffe-
rent from each other at p <0.056

e JAlsks adE Frksb] A8 ZF AE Aol
o] 33 7ke] MDAFEE 743191t} (Table 8). %
MDAEEE %7229 24.7 nMol/mlel Hls| 42 25
AFo) &) fHo g 7HAasle] P0.2% 2olFelA 7H

S TFL Bk 24 1 g9 MDA 52 42 &
25 A3l s F93 02 A dxTolM 64.4
nMoV/g& YR 8Hel P0.1% 4lo]FolX e 55.6 nMol/
g& YERe], 7+ 27 AAANISE 7] oF 14% A%
2jo)E B3t

2 sk A 2] vyt 23} 2AHAto]
Fe7]el os Aksld REE dorle RoF, A¥E MDA
F2& AR o]9] k= Akl AEYAS FU1E el
ot ole AR oz AN 7 AsEl fd A, F
AR Bl 58 xEsle] 2, SRS, ¢ 2
2 A Ay e Fa% ajlo] Hi glom 53
3l nt Bado] &eiA Utk e MDASFE S7h=
e 71 B4 8ol obEe] oJgt Tk V1Mo E A
29 A3l AEHAZ QAT AF7) F7F B ks
5 el 8 AP

Zhang¥} Fangoll® olshd Z2o|A F&E3 ofo|iEe}
£E in vitro Aol whe2sl B7)9] ZAe| R3S
o kA2 A AsE S 80%Y AAFATL, F2
of g3 Heo| &8 ARt S AAIEE FF
T ZAAA £ AZE Bk oln] HAJE ule) Zo] B
Aea veld 7+ 249 SOD 84 X0y MDA ¥
T At ol8jdt in vitro Aol vERt 343l &l o
A3t $HE oA Ao)g AdFAS AFA A2 dF F
E2ES UL o nAYHo|Fe 1H7 Ao N A
E2 7t NAIEE FF ¥ ofue}t FHolTY
Ad LR FEE A8FEE A7k 3 AsAE
NG Ao}l fAREL a8ln Aol FE3% FHER
o] A1A3lEAE Foidt HF ) 2 TtEETHY] S
T A AH° F oA APATEL] AHg YA
33Tk 2 Aol 42 g FFE Folof s 1t

O
q
2
N
o
)



#48 SFEAR £F0] F7H8 v MDAFEL Za
5 i%-r—’r‘-%— s} Zo} o777t %
A3the A dAdel? o
Z]?ﬂ":} 1"—11’} Lee 59 4 °“*‘]"C—7) ofghee] F5H 24
olFeA A FF FEE ke ] MAMPE F
7He REUAR A Aol FEAME 732329 A
A3HE FEE AAANIAE FAnh £ d7elME 019
ATHL} o2 dehg FZFE 5Tl R W
5 k] MDA #F0] ZHAa8 S Bk of2d ¥& 22
2 A% 47 FEERY g FEE0| 7 XAt
3 Al ¥ a339E vEpdta AlE " 22l o
3 e gAE 2 giEy AP 72 95 72
& AHEEISIoL, & AFoA olo]aEeREo] 7 L3lEE
NFEE M FE2ES AN O, 3 e MY
AT 2 A% Aol 77 FEE £5& UEA
gogn AT 5/ ololhTetEe] U ERdE FEE
9] g FFol wet A+ AUtk
2 47 2 g2 AR AP FEAM 22 F5F
& Foje e slas 2498 SUMI71n, XAt
3 JAE ¢ Qo] A2 oRkE FE2ES B Ve ¥
sl gigt anE g0 F St olE A= 4
T AMREFEE] F739] FFE ololaFEetdd g% &
AlERrE 2 eog AlgHY, 53] g 1f9 ol
AZ2HE! puerarin®] &3} ol WdE oz Algd
t}. 18y Z2FE 2= saponineoiy thE AYEA &
AE FFEo JouR olg T {FE AMe F2
9 74 £EE 2o 449 £go W& s vjns I
L3}
g0t 9 12
‘?"j_:r""ﬂ"i-“f AT Aeds 28 7158 E Bk
HA Z22E oSEE FE3819 F isoflavone FF
£ 24 F, SDA ¥AE AINIEG dietE 71BoE 3
59 WrlrEs gEjet ul 7HA AolE 657 AFS3IG
t}, o] w ZAZ FE2E FF& 4°] 1 kg% isoflavone &
3] 0%, 005%, 0.1%, 0297} 1% Arjsiel, 297
o} 7He) ghatsl a4 84, 710 SFERR ¥ A
Abglel| X e Hrlsisich
Z2oere 289 jsoflavone@EHe FE£E 100 g3
3067.6 mgE el e, puerarin 3] 2557.4 mg/
100 g& AA) isoflavone & 83.4%S X}A3IK{ ). Ad+-
2] GSH-Px$} catalase 842 dizxatel vls) 22 %

do
& i

BEE#2 G5 3700 : 872~880, 2004 /879
ES 713 PO.1%2017F T PO.2% 20l olA fod oz
I SOD XS B E *’OI%: 7J°ﬂ T4 alo)E B
o]} gttt k2] SODEAL 22 FEE Al dall &
7¥8te] P0.1% AolielA 718 #8ke™ GSH-Px$} ca-
talase L 42 FEE Foo F44 zolg wolx]
Aottt 7k MDASFEL 42 538 F99 Ja) 74
1, 2t B9Y FREA R FEL AT FEE FI
g St 3 fejFoz Frlstel PAks) Wolse F
715 Byt 223 o2 B A7 A= puerarinF ofo]
AETES gt e 42 oS FEE) e o

& FEY A2 FEE AFFFAIME A ks 54
o] B WA BlEAR FASAIE TAAND F AF
< B3
O A 2

2 dA7E goldisty gl d7ue s yEgles
Z o]0 ZA=Htk

Literature cited

1) Lee SJ. Bonchokungmok, Komunsa Seoul, vol. 18, p.537, 1980

2) Huh J. Donguibokam, Mansandong Seoul, vol. 3, p.726, 1984

3) Zeng GY, Cheng YS, Fan LL, Zhou YP, Zhang LY. Pharmacolo-
gic studies on Radix puerariae: effects of puerariae flavones on
coronary circulation, cardiac hemodynamics and myocardial me-
tabolism in dogs. Chinese Med J 95(2) : 145-150, 1982

4) Huh LH, Kim HC, Lee SJ. Studies on anti-inflammatory activity
and its mechanism of daidzein. J Pharmaceut Soc Kor 31(1):
154-163, 1987

5) Oh MJ, Lee KS, Son HY, Kim SY. Antioxidative Components of
Pueraria Root. J Kor Soc Food Sci Tech 22(7) : 793-792, 1990

6) Lee CH, Han SH, Min SG. The effects of Puerariae radix cate-
chins administration on liver function in carbon tetrachloride-
treated rats. J Korean Soc Food Sci Nutr 24(5) : 713-719, 1995

7) Lee JS, Kim ES, Kim SW. Effects of extract of Puerariae radix
on lipid peroxidation in ethanol-administered rats. J Korean Soc
Food Sci Nutr 28(4) : 901-906, 1999

8) Lin RC, Guthrie S, Xie CY, Mai K, Lee DY, Lumeng L, Li TK.
Isoflavone compounds extracted from Pueraria lobata suppress
alcohol preference in a pharmacogenetic rat model of alcoholism.
Alcohol Clin Exp Res 20(4) : 659-663, 1996

9) Cho SY, Chang JY, Kim MJ. Effects of Puerariae flos and radix
water-extracts on levels of several serum biomarkers in ethanol-
treated rats. J Korean Soc Food Sci Nutr 30(1) : 92-96, 2001

10) Kim MJ, Cho SY. Puerariae thubengiana Bentham extract on brain
tissue in alcohol-treated rats. J Korean Soc Food Sci Nutr 29(4)
669-675, 2000
11) Zheng G, Zhang X, Zheng J, Gong W, Zheng X, Chen A. A Hy-

pocholesterolemic effect of total sioflavones from Pueraria labata
in ovariectomized rats. Zkong Yao Cai 25 (4) : 273-275, 2002



880/ 22 S 2 &7 ks

12) Lee JS, Kim MIJ, Park YM. Effects of extract of Puerariae radix
on hematological properties and lead level of the tissue of the
Pb-administered rats. J Korean Soc Food Sci Nutr 26 (3) : 448493,
1997

13) Guerra MC, Speroni E, Broccoli M, Cangini M, Pasini P, Minghett
A, Crespi-Perellino N, Mirasoli M, Cantelli-Forti G, Paolini M.
Comparisons between chinese medical herb Pueraria lobata crude
extract and its main isoflavone puerarin antioxidant properties
and effects on rat liver CYP-catalyzed drug metabolism. Life Sci
67(24) : 2997-3006, 2000

14) Kim MH, Park SB. Studies on the Content of Pueraria Radix in
the Tea by HPLC. J Food Hygiene Safety 2(3) : 89-95, 1987

15) Kim JY, Maeng YS, Lee KY. Antioxidative Effects of Soybean
Extracts by using Various Solvents. J Kor Soc Food Sci Tech
27(5): 635-634, 1995

16) Keung WM, Vallee BL. Kudzu root: an ancient chinese source of
modern antidipsotropic agents. Phytochemist 47(4): 499-506,
1998

17) Wang H, Murphy PA, Isoflavone composition of American and
Japanese soybeans in Jowa. Effects of variety, crop year and
location. J Agric Food Chem 42° 1674-1677, 1994

18) Tappel AL. Glutathione peroxidase and hydroperoxidase. Methods
Enzymol 52: 506-513, 1978

19) Flohe L, Becker R, Brigelius R, Lengfelder E, Otting F. Conve-
nient assays for superoxide dismutase. In: Miquel J, Quintaniha
AT, Weber H. eds. CRC Handbook of free radicals and antioxi-
dants in biomedicine, pp.287-288, 1992

20) Johansson LH, Hanken Borg LA. A spectrophotometric method
for determination of catalase activity in small tissue samples. Anal
Biochem 174 (1) 331-336, 1988

21) Griffith OW. Metabolites 3: Lipids, Amino acids, and related
compounds, In: Bergmeyer, H.U., Bergmeyer J., Grabi M. eds.
Method of Enzymatic Analysis, Vol. VIII. Weinheim, Verlag
Chemie, 1985

22) Buckingham KW. Effect of dietary polyunsaturated/saturated fatty
acid ratio and dietary vitamin E on lipid peroxidation in the rat. J
Nutr 115: 1425-1435, 1985

23) Lee JS, Kim KH, Kim JH. Effects of extract of Puerariae radix
on lipid metabolism in rats fed high fat diet. J Korean Soc Food
Sci Nutr 28(4) : 218-224, 1999

24) Jung MY, Bang MH, Seol SM, Kim WK. The effects of isoflavone
on lipid metabolism and immune response in SD rats. Kor J Nutr
35(6): 635-642, 2002

25) Zhang G, Fang S. Antioxidation of Pueraria lobata isoflavones
(PLIs). Zhong Yao Cai 20(7) : 358-360, 1997

26) Ji LL, Fu R. Responses of glutathione system and antioxidant en-
zymes to exhaustive exercise and hydroperoxide. J Appl Physiol

72(2): 549-554, 1992

27) Yu BP. Cellular defenses against damage from reactive oxygen
species. Physiol Rev 75(1) 1 139-162, 1994

28) Dekkers JC, van Doornen LJ, Kemper HC. The role of antioxidant
vitamins and enzymes in the prevention of exercise-induced
muscle damage. Sports Med 21 (3) : 213-238, 1996

29) Sen CK. Oxidants and antioxidants in exercise. J Appl Physiol
79(3): 675-686, 1995

30) Fridovich I. Superoxide radicals, superoxide dismutases and the
aerobic lifestyle. Photochem Photobiol 28 (4-5) : 733-741, 1978

31) Gutteridge JMC, Halliwell B. Antioxidants in nutrition, health,
and disease. Oxford, Oxford University Press, 1994

32) Leeuwenburgh C, Ji LL. Alteration of glutathione and antioxidant
status with exercise in unfed and refed rats. J Nufr 126: 1833-1843,
1995

33) Jefferies H, Coster J, Khalil A, Bot J. McCauley RD, Hall JC.
Glutathione. ANZ J Surg 73(7): 517-522, 2003

34) Wu G, Fang YZ, Yang S, Luptom JR, Turner ND. Glutathione
metabolism and its implications for health. J Nutr 134: 489-492,
2004

35) Casini AF, Pompella A, Comporti M. Liver glutathione depletion
induced by bromobenzene, iodobenzene, and diethylmaleate poi-
soning and its relation to lipid peroxidation and necrosis. Am J
Pathol 118 (2) : 225-237, 1985

36) Guarino MP, Alfonso RA, Raimundo N, Raposo JF, Macedo MP.
Hepatic glutathione and nitric oxide are critical for hepatic insulin-
sensitizing substance action Am J Physiol Gastrointest. Liver
Physiol 284: G588-G594, 2003

37) Jones DP, Carison J1, Mody VC, Cai J, Lynn MJ, Sternberg P.
Redox state of glutathione in human plasma. Free Radic Biol Med
28 (4) : 625-635, 2000

38) Schafer FQ, Buetner GR. Redox environment of the cell as viewed
through the redox state of the glutathione disulfide/glutathione
couple. Free Radic Biol Med 30(1): 1191-1212, 2001

39) Rahman I, MacNee W. Regulation of redox glutathione levels and
gene transcription in lung inflammation: therapeutic approaches.
Free Radic Biol 28 (9) : 1405-1420, 2000

40) Exner R, Wessner B, Manhart N, Roth E. Therapeutic potential
of glutathione. Wien Klin Wochenschr 112(14) : 610-616, 2000

41) Thurman RG, Bradford B, Limuro Y, Knecht K, Conner H,
Adachi Y, Wall C, Arteel G, Releigh J, Forman D, Mason RP.
Role of kupffer cells, endotoxin and free radicals in hepatotoxi-
city due to prolonged alcohol consumption: studies in female
and male rats. J Nuzr 127: 903S-906S, 1997

42) Yoon YH, Rhee SJ. Effects of Korean green tea, oolong tea and
black tea beverage on the antioxidative detoxification in rat poi-
sioned with cadmium. Kor J Nutr 27: 1007-1017, 1994



