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ABSTRACT

The non-enzymatic antioxidants and antioxidant enzyme from the extracts of
Parthenocissus tricuspidata PLANCH. were examined in order to utilize natural product for
cerchemopreventive agents. The antioxidant potential and enzyme activities on plant
positions in the extracts of Parthenocisuss tricuspidata PLANCH. showed considerable
differences. The antioxidant activity of the leaf extracts by Ethyl acetate fractions of
Parthenocisuss tricuspidata PLANCH. was the highest among three positions (7.57 wg/ml ).
The highest activities showed in S-5 (in leaf), S-4 (in stem) and S-3 (in root) fraction by
Silicagel column chromatography and the antioxidant activity showed, in purified extract of
each positions, 7.06 ug/ml (in leaf), 6.99 ug/ml (in stem) and 12.39 ug/ml (in root)
respectively. The activities of DPPH by LH-20 column chromatography revealed much
higher than those by silica-gel column chromatography. These were identified as the
phenolic compounds known as antioxidant compounds such as Benzoic acid(Gallic acid), 1-
methyl-3-(2-phenylethen) benzene, phloroglucinol and 1,2-dihydroxy-4-(1-propyl)benzene
by GC/MS. POD activities in the stem and root were higher than in the leaf. SOD activity
was highest in the leaf, stem and root activity was comparatively low. Especially, SOD
activity in leaf was over 2 times higher than root.
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Fig. 1. Solvent fractionation of methanol extracts from Parthenocisuss tricuspidata for DPPH free radical scavenging

activity.
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Table 1. Comparison of free radical scavenging
activities of ethyl acetate extracts from Parthenocisuss
tricuspidata

IC50 (ug/ml)*
Leaf 7.57
Stem 19.17
Root 7.38

* : DPPH Free radical scavenging activity
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Table 2. Free radical scavenging activities of fractions
from ethyl acetate extracts by silica-gel column

chromatography

Fraction 1Cso (ug/ml)*

Leaf Stem Root
S - I**® ND#** 174 26.53
S-2 38.10 29.27 21.44
S-3 26.55 7.92 12.39
S-4 8.00 6.99 -
S-5 7.06 - -

* : DPPH Free radical scavenging activity

** : Fraction numbers through silicagel column
chromatography in ethyl acetate extrats of leaf,
stem and root

**% : Not detected
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Table 3. Comparison of the antioxidative compounds in highest activity fractions by silica-gel column chromatography

in Parthenocisuss tricuspidata {(Compound peak area/L.S.T.D peak area)
Leaf Stem Root
Compounds SA+ S 33
2-Butenoic acid ND** ND 0.0282
Benzene 0.1339 ND 0.0488
Benzoic acid 0.3294 0.5839 ND
Pyrazinecarboxamide ND ND 0.099
Benzene ND 0.4786 ND
Propylamine ND ND 0.0215
Xanthosine 0.2487 ND ND
Pentanoic acid 1.1543 ND ND
Phloroglucinol 0.0637 1.4849 1.0504
1.2-Dihydroxy-4-(1-propyl)benzene 1.2539 0.9010 0.2305
1H-Indole 1.0946 ND ND
N.N'-Dicyclohexylformamidine 0.1860 ND ND

* : Fraction numbers through silicagel column chromatography in ethyl acetate extrats of leaf, stem and root
** : Not detected

Table 4. Free radical scavenging activities of fractions from L-S-4, S-S-4 and R-S-3 fraction by sepadex LH-20
column chromatography

leu(ug/ml)
Fraction Leaf Stem Root
S-4 S-4 S-3
LH-1* 55.06 ND** 25.61
LH-2 55 6.13 5.51
LH-3 5.8 6.11 5.29

* : Fraction numbers through sepadex L.LH-20 column chromatography in fraction of L-S-4, S-S-4 and R-S-3
#% : Not detected

Table 5. Comparison of the antioxidative compounds in highest activity fractions by scpadex LH-20 column

chromatography in Parthenocisuss tricuspidata (Compound pcak area/[.S.T.D peak area)
Leaf Stem Root
Compounds S 4L S4LH2 S3LH2
Benzoic acid 0.4975 2.5465 0.0896
1.2.3-Benzenetriol ND** 1.0964 0.5389
4-amino-Benzenemethanol 0.3286 ND 0.2100

*: Fraction numbers through sepadex LH-20 column chromatography in fraction of L-S-4, §-5-4 and R-S-3
** - Not detected
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Table 6. POD, SOD activity in leaves, stem and root of
Parthenocisuss tricuspidata

— POD SOD
Position (unit mg/protein)  (unit mg/protein)
Toaf ND* 11.1
Stem 0.852 8.2
Root 0.855 5.1

* : Not detected

ARAL

o] EEL 20003 F2eEDEA TR ATu]o]
o] 5] 9 75 9] -&(KRF-2000-013- GA0035).

X Q

gl FEEEZHE SGdHBAZAY &
A g FUR N RLYY L E2BYE 2
Abell B A, Foid gatstsE @ gAgHES A
SERSIER TS

o ogolEHolE £ EL oA DPPH
A 71} wkon, AeItA HAEARME
A o, 7], oA 242t 7.06, 6.99, 12.39
(ug/ml)e]ATh. o HolAH o] E 8ol &0l 7}
# =2 B 3-8 Sephadex LH-20 column chromato-
graphy2 £ FA & 27 o, £7] 281 o
A 2yzF 55, 6.11, 5.29 (ug/mi)e] DPPH &/o] &2
E8 & AUt} Sephadex LH-20¢] & 3 &/ o] 7}
TS £8 & GO/MSE 43 27, Benzoic
acid(Gallic acid), 1,2,3-Benzenetriol, 4-amino-
Benzenemethanol 3} 72 # =3}3& 9] g4ts &3
Eo] T HATH 2719 Hejol| A PODEA 2 Yo
A 2ok &4do] E34a, SOD &4 o, €7 a8ln

o
o

Bl oz =2 FHS JeEYgon E3, g
E]EE}ZHH O]A},] =0 %/ﬂ Eoﬂ\:}.
cIged

Adams, J. J. D., Lauerburg, B. H., Mitchell, J. R. 1983.
Plasma glutathione and gluthtion disulfied in the rat :

regulation and response to oxidative stress. J. Pharm.
Exp. Ther. 227(3):749-753.



Alscher, R. G., Hess, J. L. 1993. Antioxidants in higher
plants. CRC Press. Boca Raton. 1-17.

Bannister, J. V., Bannister, W. H., Rotilio, G. 1987.
Aspects of the structure, function and applications of
superoxide dismutase. CRC Crit. Rev. Biochem.
22:11-180.

Beckman, K. B., Ames, B. N. 1998. The free radical
theory of aging matures. Physiol. Rev. 78:547-581.
Bompart, G. J., Prevot, D. S., Bascands, J. L. 1990.
Rapid automated analysis of glutathione and
sransferase activity : Application to cisplatin-induced

toxicity. Clin Biochem. 23: 501-504.

Cotelle, N., Bernier, J. L., Catteau, J. P., Pommery, nm
I, Wallet, J. C., G’aydou, E. M. 1996. Antioxidant
properties of hydroxy-flavones. Free Radic. Biol.
Med. 20:35-43.

Fukuda, Y., Nagata, M. 1986. Chemical aspects of the
antioxidative activity of roasted sesame seed oil and
the effect of using the oil for frying. Agri. Biochem.
50:857-861.

Goldbohm, R. A., Hertog, M. G, Brant, H. A, Van
Poppel. G, Van der Brandt, P. A. 1996. Consumption
of black tea and cancer risk: a prospective cohort
study. J. Natl. Cancer Inst. 88:93-100.

Halliwell, B. 1996. Antioxidants in human health and
disease. Ann. Rev. Nutr. 16:33-50.

Harman, D. 1956. Aging : a thory based on free radical
and radiation chemistry. J. Gerontol. 11:298-300.

Hertog, M. G. 1996. Epidemiological evidence on
potential health properties of flavonoids. Proc. Nutr.
Soc. 55:385-397.

Hudson, B., Lewis, J. 1987. Polyhydroxy flavonoid
antioxidants for edible oil phospholipid as synergist.
Food Chem. 19:537-541.

BIMEF. 1993, IGMHRRFR A BT 5 AFRAYIR &,
7 7= 7. 29:1029-1030.

A%, A, bYt, o] A<, 1998, FeFthARA.
. (8) pp5082-5083.

Kim, K. W, K. J. Hyun. 1996. Distribution of flower
color and anthocyanidin in korea wild plants. J. Kor.
Soc. Hort. Sci. 37(4) : 582-587.

Lee, H. J., D. Y. Kim, C. C. Chang. 1999. Antioxidant
effects of korean red ginseng components on the
antioxidant enzymes activity and lipid peroxidation in

- 122 -

the liver of mouse treated with paraquat. J. Gin. Res.
23(3):182-189.

Lee, S. K. 1997. Evaluation of cancer chemopreventive
activity mediated by antioxidants and modulators of
tumor promotion. Phd. thesis. Univ. Hlinois. Chicago.
52-54.

oA, AL, A2, & ok, HEF. 1996. vl EL

7 E¢} Streptozotocin F B3 9] &4 A o
N X & g gh=g FHE) A 28(11):22-31.

Lim, K. T., J. H. Shim. 1997. Antioxidative effects of
ethanol extracts from rhus verniciflua stokes(RVS) on
mouse whole brain cells. Kor. J. Food Sci. Tech.
29(6):1248-1254.

Leei, J. W., H. S. Shin. 1996. Physicochemical
properties of antioxidant fractions extracted from
freeze-dried coffee by various solvents. Kor. J. Food
Sci. Tech. 28(1):109-116.

McCord, J. M., Fridovich. 1969. Superoxide dismutase.
An enzymic function for erythrocuprein
(Hemocuprein). J. Biol. Chem. 244:6049-6055.

Ohmori, Y., Ito, M, Kishi, M, Mizutani, H, Katada, T,
Konishi, H. 1995. Antiallergic constituents from
oolong tea stem. Biol. Pharm. Bull. 18:683-686.

Oyanagui, Y. 1989. SOD and active oxygen
modulators: pham and clinical trials. Nihon-Igakukan.
Tokyo. 1-859.

Sadzuka, Y., Sugiyama, A, Nozawa, Y, Hirota, S. 1996.
The effects of theanine, as a novel biochemical
modulator, on the antitumor activity of adriamycin.
Cancer Lett. 105: 203-209.

Serafini, M., Ghiselli, A, Ferro-Luzz, A. 1996. In vivo
antioxidant effect of green and black tea in man. Eur.
J. Clin. Nutr. 50:28-32.

Shigenaga, M., Hagen, T. M, Ames, B. N. 1994,
Oxidative damage and mitochondrial decay in aging.
Proc. Natl. Acad. Sci. USA. 91:10771-10778.

Smith, R. C., Reeves, J. C, Dage, R. C, Schnettler, R. A.
1987. Antioxidant properties of 2-imidazolones and
2-imidazolthiones. Biochem. Pharm. 36:1457-1460.

Stoner, G. D., Mykhtar, H. 1995. Polyphenols as cancer
chemopreventive agents. J. Cell. Bio Chem. 22:169-
180.

Tsuda, T. K, Shiga, K, Ohshima, S, Kawakishi, T,
Osawa. 1996. Inhibition of lipid peroxidation and the



active oxygen radical scavenging effect of
anthocyanin pigments isolated from Phaseolus
vulgalis L.. Bio. Parm. 52:1033-1039.

Vijaya, K., Ananthan, S, Nalini, R. 1995. Antibacterial
effect of theaflavin, polyphenon 60 (Camellia

-123 -

Sinensis) ans euphorbia hirta on shigella spp. J. E.

Pharml. 49:115-118.

(
(

1

H
2~
T

2=
2

d 2001.3.14)
<1 2001.5.11)



