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Abstract

As a search for natural antioxidants, antioxidative fractions in pueraria root were extracted and
identified using column chromatography, thin layer chromatography and high performance liquid chro-
matography. Components which have most effective antioxidative activities were futher identified by
IR and GC/MS. The strongest antioxidative component of pueraria root methanol extract was identified
as puerarin. Puerarin obtained from pueraria root was practically effective as antioxidant at the level
of 100 ppm. Antioxidative activity of the puerarin was higher in linoleic acid-water system than in
a linoleic acid substrate. Puerarin, daidzin and daidzein contents in pueraria root juice were 0.39%,

045% and 0.03%, respectively.
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Table 1. Operating condition of HPLC for analysis of
isoflavonoid

Instrument Waters model 45 liquid chromatogra-
phy

Colum p-Bondapak TM C-18

Solvent 18% Acetonitrile with 1% acetic acid

Flow rate 1 m//min

Detector UV 254 nm

AUFS 0.1

Injection vol. 5w/
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Fig. 1. Antioxidative activity of pueraria root extract
to linoleic acid at 30T
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Fig. 2. Antioxidative activity of pueraria root extract
to linoleic acid-H;O emulsion at 30T

—®— ; none —A— : a-toc.(100 ppm)

— A— ; pueraria root extract(0.1%)

TBA value of the linoleic acid-0.2M phosphate buffer
emulasion was determined by absorbance at 532 nm.
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Table 2. Antioxidative activites of the fractions of pue-
raria root separated by silica gel column chromatog-
raph

Fract- Solvent mixturePOVa) Fract- Solvent mixture

POV¥
ion No. CH;3Cl : MeOH ion No. CH;Cl1 : MeOH

A 10 0 10561 G 4 6 90.9
B 9 1 838 H 3 7 1100
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E 6 4 81 K 0 110 98.4
F 5 5 688 control 2482

a) The peroxide value after 24 hrs at 100 on linoleic
acid
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Fig. 3. Thin layer chromatogram of each fraction of
pueraria root extract isolated by column chromatogra-
phy
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Fig. 4. HPLC chromatogram of fraction of pueraria root
isolated by column chromatography
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Fig. 5. IR Absorption spectrum of standard puerarin

(A) and R, 0.58(B) isolated from pueraria root by

preparative TLC method
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Fig. 6. MS spectrum of fraction B(R; 0.58) isolated
from pueraria root by preparative TLC method
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Fig. 7. Antioxidative activity of puerarin and daidzin
isolated from pueraria root lard at 100
—m— ;none —A— : a-toc.(100 ppm)
—@— : daidzin(100 ppm) — a— ; puerarin(100 ppm)
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Fig. 8. Antioxidative assay of puerarin isolated from
pueraria root to linoleic acid-0.2M phosphate buffer
emulsion at 30T
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Table 3. Contents of isoflavonoids in pueraria root
juice(%)

Daidzin

Pueraria root juice 0.03 045 039

Components Daidzein Puerarin

U2 £ isoflavonoide| &gt

22 A% 59 isoflavonoid 9] e I 3ol A e} 7]
daidzein-& 0.032%, daidzin& 0.45%, puerarin< 0.39%
Z g3t o ol 2 EFe] T4 AT Fele
daidzein©] 0.08%, daidzin®] 0.66%E #-#3t3 otz
Bag Astel vimald of oht @S §FE Bgon
AL Z+2 Fo|:= pueraring 2.10%F E. 1% Haya-
kawa $0¢] Azlel= A3t zte)7t ek ol H
EE, 71F2A, A%A7] 54 846 J9d AeE
e EARA=T

2 o

AAgasA & AAslux 42 Fo| RS
%3} column chromatography TLC, HPLCE ¥-=}
A F F4kEkso) 714 7 482 IR R GC/MS=
dstz e THH AR g aNE HE
g Ashe 983 o g2 9 A A st
2 puerarin® @ HQlEA = on Ao 2RE o
A puerarin® #Ar3Hs-L 100 ppm FEelA LA

£ ot

2 e



798

°]912.5 linoleic acid 7]4 el 4] ¥t} linoleic acid-water
systemel] 4} ©]% e9hch =8, Z2PF %9 puerarin,
daidzin 9§ daidzein®] ek z+zk 0.39%, 0.45% 2 0.03
%ol et

ZAel o
¥ AFE 19809E YR AEAR 20
A sedTzgulel sete] o)Foin Azl ole)
e Edin

&

Ho

L. Olcott, E. . Antioxidative activity of tocopherol to lard.
J. Am. Chem. Soc. 59, 1008(1937)

2. BAAER, |ESES, THE HWHLE . sk B
# KB =BBE. p29(1985)

3. KEFBT . A& BLE5 LA
(1987)

4. Kgjimoto, G., M. Yoshida and A. Shibahra : A role
of tocopherol on the heat stability of vegetable oils.
Nippon Shokuhin Kogyo Gakkashi, 38(4), 301(1985)

5. Budowski, P. . Recent research on sesamin, sesamolin
and related Compounds. /. Am. Oil Chem. Soc., 41,
280(1984)

6. Fukua, Y., Y. Osawa, M. Namiki and T. Qzaki : Studies
on antioxidative substance in sesame seed. Agric. Biol.
Chem., 49(2), 301(1985)

7. Fukuda, Y. M. Nagata, T. Osawa and M. Namiki : Co-
ntribution of lignan analogues to antioxidative activity

RESERHRE, p39

of refind unroasted sesame seed oil. /. Am. Oil Chem.
Soc., 68(8), 1027(1986)

8. Fukuda, Y. and M. Nagata : Chemical aspects of the
antioxidative activity of rosated sesam seed oil and
the effect of using the oil for frying. Agric. Biol. Chem.,
50(4), 857(1986)

9. Dziedzic, S.Z. and RJ.F. Hudson : Hydroxy isoflavo-
nes as antioxidants for edible oil. Food Chem. 11,
161(1983)

10. Dziedzic, S.Z. and BJ.F. Hudson : Polyh droxy chalco-
nes and flavanones an antioxidants for edible oils.
Food Chem., 12. 205(1983)

11. Dziedzic, S.Z. and BJ.F. Hudson : Polyhydroxy flavo-
noid antioxidants for edible oils. Structural criteria
for activity. Food Chem., 10, 47(1983)

12. Dziedzic, S.Z. and B.J.F. Hudson : Phenolic acids and
related compounds as antioxiants for edible olis. Food.
Chem., 14, 45(1984)

13. Hudson, BJF. and ]I Lewis : Polydroxy flavonoid

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

g Eaheba =) Al 22 YW A 7 5(1990)

antioxidants for edible oil phospholipid as synergist.
Food Chom., 10, 111(1983)

Hammerschmidt, P.A. and D.E. Pratt : Phenolic antio-
xidants of dried soybeans. /. of Food Sci., 43, 556
(1978)

Hayes, R.E., G.N. Bookwalter and E.B. Bagley : Antio-
xidant activity of soybean flour and derivative-A re-
view. J. of Food Sci., 42(6), 1527(1977)

Pratt, D.E. and P.M. Birac . Source of antioxidant ac-
tivity of soybeans and soy products. J. of Food Sci.,
44, 1720(1979)

. Matsuzaki, T. and Y. Nara . Antioxidative of tea leaf

catechins. Nippon Ngeikaga Ku Kaishi, 59(2), 129
(1985)

SEE, BRIE, HEE, EH D ABY TS
RIZ B SEB(CBEst 23(3), 173(1980)

R DA 9 wabe BB T BURELARS el
BAE B aredof shamababebe] (1983)

AME, wFh, Hakg, o)|YF I Mo ERE HEA
shabsl Ao R @REIELEEE 22(1), 44(1989)
AAE, e, ANE, olyF I Ao NE HzA
Fusyeel S EMLBEE 32(1), 50(1989)
207, Ak, 9447] 1 44 Ffol B phenolice]
T8 a BRE(EEeR 32(1), 37(1989)
LUP.ALC. | Standard methods for the analysis olis,
fats, derivatives. 7th ed., Pergamon Press, New York,
p. 210 (1987)

Sidwell, C.G., H. Salwin, M. Benca and J.H. jr. Mit-
chell © The use of thicbarbituric acid as a measure
of fat oxidation. J. Am. Oil Chem. Soc., 31, 603(1954)
John L. Inghan, S. Tahara and Stanley Z. Dziedzic : A
chemical investigation of Pueraria mirifical roots. Z.
Naturforsch, 41c, 403(1986)

Ohshima, Y., T. Okuyama, K. Takahashi, T. Takizwa
and S. Shibata  Isolation and high performance liquid
chromatography(HPLC) of isoflavonoids from the
Pueraria root. Planta Medica, 250(1988)

Akada, Y., S. Kawand and M. Yamagishi : High-speed
liquid chromatographic analysis of drugs. XIII. Deter-
mination of daidzin in Puerariae radix. Yakugaku Zas-
shi, 100(10), 1057(1980)

Hayakawa, J., N. Noda, S. Yamada and K. Uno : Stu-
dies on the physical and chemical quality evaluation
of crude drugs preparations, 1. Analysis of pueraria
radix and species puerariae. Yakugaku Zasshi 104
(1), 50(1984)

7374 8], =hgdul D HPLCell g 344 Fzle) 24,
A E91 8 e3)%], 2(3), 89(1987)

(1990 7€ 309 A4



