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In this study, the extracted phenolic compounds from 98 species of oriental herbal medicine were ex-
amined for biological activities to be used as functional resources. In particular, the anti-gout effect
by xanthine oxidase (XOase) inhibition was determined using water and ethanol as extraction solvents
because of their non-toxicity in the human body. The extracts of Chrysanthemum indicum L. (83.45%),
Cuscuta chinensis (60.22%), Asiasarum sieboldi F. Maekawa (51.66%), Acorus gramineus (67.8%), Aconitum
pseudo-laeve var. erectum (75.23%), Thuja orientalis (47.27%), Polygonum aviculare (53.98%), Carthami semen
(63.99%), and Syzygium aromaticum (40.22%) showed relatively high XOase inhibitory activity.
Chrysanthemum indicum L. was selected for its high XOase inhibitory activity. The biological compounds
in Chrysanthemum indicum L. were identified to contain phenolics included in extracts of solids. Ultra-
fine grind technology showed a higher extraction yield than normal grind and fine grind technology.
Ethanol extracts showed relatively higher XOase inhibitory activity than water extracts. XOase in-
hibitory activity increased in a dependent manner as phenolic concentration increased. Therefore, ul-
tra-fine grind technology was confirmed for use in increasing the extraction yield of XOase inhibitory
compounds from Chrysanthemum indicum L.. Extracts from Chrysanthemum indicum L. are expected to
be a useful functional resource for the prevention or treatment of gout.
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Table 1. XOase inhibitory activity of extracts from oriental drugs

XOase inhibitory activity (%)

Oriental drugs (1)
Water extracts Ethanol extracts

Control - -
Curcuma aromatic - -
Lycium chinensis Mill - -
Euryale ferox Salisb Fruits 8.86 37.33
Sophora flavescens Solander ex Aiton - 25.80
Glycyrrhiza uralensis - -
Lonicera japonica Thunberg Flower 5.67 10.33
Platycodon grandiflorum A. De Candolle - -
Angelica koreana L. - -
Teucrium veronicoides - -
Cinnamomum  zeylanicum 6.78 -
Zingiber officinale Roscoe -
Deer antler 10.68 -
Raphanus sativus L. - -
Phragmites communis Trinius 13.25 -
Angelica gigas Nakai - -
Zizyphus jujuba Mill. var. - -
Vitex rotundifolia F. - -
Equiseti herba - -
Chrysanthemum indicum L. 67.53 83.45
Commiphora molmol Engl. - -
Liriope platyphylla - -
Ephedra sinica - -
Aucklandia lappa Decne - -
Rubus coreanus Miquel - -
Angelicae dahuricae Radix - -
Tribulus terrestris L. Fruits - -
Silkworm - -
Mentha arvensis var. piperascens - -

Alumen - -
Tortoise-shell - -
Polygonum multiflorum 3.08 34.07
Astragalus membranaceus - 20.79
Cuscuta chinensis - 60.22
Poria cocos Wolf 3.05 7.36

Curcuma zedoaria - -
Saposhnikovia divaricata Schiskin - -

Ginkgo biloba - 10.50
Areca catechu L. 27.84 30.28
Magnolia kobus 35.07 6.34
Saururus chinensis 6.63 30.75
Cryptotympana pustulata Fabricus - 421
Bupleury radix aqueous - -

Asiasarum sieboldi F. Maekawa - 51.66
Dioscorea japonica Thunberg 23.68 -

R. radix Preparata - 19.51
Morus alba L. - 21.38
Acorus gramineus - 07.84

Cornus officinalis 4.96 3.81
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Table 1. Continued

XOase inhibitory activity (%)

Oriental drugs (2)

Water extracts Ethanol extracts
Crataegus pinnatifida Bunge var. - 21.55
Trogopterorum faeces - 12.81
Artemisae capillaris herba - -
Sulphur - -
Arctium lappa Linne - 3.94
Curcuma longa Linne - 9.6
Styrax benzoin - -
Coicis semen - -
Myristica fragrans 9.47 311
Ligustrum japonicum - 261

Boswellia carterii - -
Panax ginseng C.A.Meyer - -
Alpinia oxyphylla Miquel - -
Clematis florida - -
Stichopus japonicas 7.39 25.26
Polygonatum odoratum var. pluriflorum - -
Evodia officinalis - -
Schisandra chinensis Baillon - -
Bambusae caulis - 11.19
Ailanthus altissima - 20.24
Kochia scoparia - -
Lycium chinens - -
Bombyx mori - 31.68
Sanguisorba officinalis - -
Loranthus tanakae Franch. & Sav. - -
Poncirus fructus - -

Polyporus umbellatus - 9.7
Fraxinus rhynchophylla - -
Aconitum pseudo-laeve var. erectum - 75.23

Cnidium officinale - -
Trichosanthes kirilowi - -

Melia azedarach - 18.72
Thuja orientalis 35.20 47.27
Asparagus cochinchinensis 2.25 -

Citrus unshiu - 17.46
Pioer longum 2.02 4.72
Polygonum aviculare - 53.98
Siegesbeckia pubescens 13.39 1.06

Armeniacae semen - -
Prunella vulgaris - -
Kalopanax pictus - -
Piper nigrum - -

Magnolia obovata 1.04 30.90
Polygonatum falcatum A. Gray - -

Sesamum indicum - 16.57
Carthami semen 18.21 63.99
Scrophularia buergeriana - -

Sepia esculenta 5.72 1091
Talcum 8.90 8.56

Syzygium aromaticum 35.10 40.22
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Table 2. Content of solid extracts from Chrysanthemum indicum
L. by grinding technique

Solid content (mg/sample g)

Grinding technique

Water extracts  Ethanol extracts

Normal grinding 252.1+4.8 330.6+£10.5
Fine grinding 256.3+7.6 336.8112.4
Ultra-fine grinding 305.6+3.8 410167

The data were expressed as the mean *+ standard deviation
(n=6), p<0.05.
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Fig. 1. The phenolic content in extracted solid from Chrysanthe-
mum indicum. The data were expressed as the mean +*
SD (n=6), p<0.05.
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Table 3. Phenolic content and inhibition effect of solvent fraction
from Chrysanthemum indicum L. on XOase

Chrysanthemum XOase inhibitory activity
indicum L. Uric acid (ug/ml) Inhibitory activity (%)
Control 79.67+2.19 0
H,O 68.22+3.32 14.37+0.40
EtOAc 49.74%2 66" 37.56%1.45
BuOH 42.86+1.39° 46.20+0.83"

The data were expressed as the mean *+ standard deviation
(n=6), p<0.05.
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Fig. 3. The XOase inhibitory activity by extracted phenolic con-
centration from Chrysanthemum indicum. The data were
expressed as the mean + SD (n=6), p<0.05.
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