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Table 1. Anticoagulant activities of hot water extracts from edible plants
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name

Scientific name

Tr (=Ts/Tc)*

Korean name

Scientific name

Tr (=Ts/TO*
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Acorus gramineus
Morus alba

Panax notoginseng
Zizyphus jujuba
Polygala tenuifolia
Asparagus cochinchinensis
Atractylodes japonica
Evodia officinalis
Matricaria chamomilla
Saussurea lappa
Angelica dahurica
Gleditsiac spina
Quercus myrsinaefolia
Cinnamomum  cassia
Cinnamomum cassia
Lonica japonica
Artemisia princeps
Houttuynia cordata
Taraxaum platycarpum
Phellodendron amurense
Bletilla striata
Asarum  sieboldit
Equisetum hyemare
Forsythia vindissima
Paeonia suffruticosa
Rheum undulatum
Rubus coreanus
Platycarya strobilacea
Foeniculum vulgare
Paeonia lactiflora
Alisma calnaliculatum
Brassica campestris
Ginkgo biloba
Artemisia astatica
Sanguisorba officinalis
Saposhnikovia divaricata
Trichosanthes kirilowii
Grifola umbellata
Leonulus japinicus
Stegesbeckia pubescens
Citrus nobilis
Plantago asiatica
Lindeara strychnifolia
Coptis japonica
Psaralea corylifolia
Euphoria longana
Agastache rugosa
Caesalpinia sappan
Lonicera japinica
Anemarvhena asphodeloides
Epimedium koreanum
Scutellaria baicalensis
Partheniocissius tricuspidata
Euonimus dlata
Glycyrrhiza uralensis
Carthami  tinctorius
Matricaria chamomilla

082
0.87
113
0.78
0.84
091
085
091
0.90
0.90
097
1.00
091
0.76
091
0.89
116
0.82
0.80
051
0.59
0.60
0.60
092
0.90
0.59
083
0.85
0.76
0.79
110
0.76
0.82
0.66
091
101
1.09
0.51
0.54
0.52
057
048
0.58
052
0.59
0.64
0.53
0.72
0.59
071
0.56
0.59
0.69
0.69
0.81
057
0.58

n}&
ket
ez
27
KA
w30}
A=
© O
LA

RES

=

#7
297
7717}

Qm =t

Ephedra sinica
Pinellia ternata
Ligusticum wallichi
Polygonatum  japonicum
Elsholtzia ciliata
Discorea tokoro
Scirpus maritimus
Sophora flavescens
Zanthoxylum piperitum
Prunus armeniaca
Gentiana scabra
Morus alba

Curcuma zedoaria
Corydalis ternata
Ixeris dentata
Capsicum angulosum
Allium cepa

Solarium melogena
Pueraria thunbergiana
Beta vulgaris

Perilla frutescens
Colocasia anliquoyum
Capsicum annuum
Pittosporum tobira
Cucurbita moschata
Allium monanthum
Chrysanthemum covonarium
Colocasia antiguorum
Capsella bursapastoris
Capsicum annuum
Zingiber officinale
Quercus dentata
Preridium aquilinum
Ipomoea batatas
Allium  tuberosum
Eucommiae ulmoides
Platycodon  grandifiorum
Allium  sativum

Aster scaber

Nelumbo nucifera
Piper nigrum

Avalia elata
Osmunda japonica
Brassica juncea
Ligularia fischeri
Adenophora triphylla
Oenanthe javanica
Veronicastrum sibivicum
Agaricus bisporus
Lentinus edodes
Pleurotus ostreatus
Ganoderma lucidum
Coriolus versicolor
Cassia tora

Lycium chinense
Schizandra chinensis

0.54
0.65
0.67
0.66
0.50
0.57
0.87
1.04
1.00
1.26
111
116
1.07
3.07
0.57
0.60
0.60
0.56
0.64
0.68
069
0.68
0.70
069
0.68
0.74
0.67
0.94
0.75
0.90
061
0.86
0.79
0.99
115
095
0.88
1.09
0.69
132
0.79
0.81
097
0.76
0.70
0.77
0.73
0.76
0.95
0.79
0.70
0.71
2.20
0.83
0.95
062

*Clotting time ratio of sample (Ts) to saline (Tc).

The concentration of each water extract was 1 mg/ml.
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Table 2. Anticoagulant activities of hot water extracts from sea
weeds

A8 -
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Table 3. Comparison of anticoagulant activities of extracts by
different solvents from Codium fragile

Korean name Scientific name Tr (=Ts/Tc)* Solvent Yield (%) APTT (sec) PT (sec) TT (sec)

7 Porphyra tenera 097 Butanol 55 465 195 116

b/ Enteromorpha intestinalis 097 Ethylacetate 03 400 180 141

thA)a} Laminaria japonica 357 Methanol 79 440 195 14.1

L] Undaria pinnatifida 352 Chloroform 19 116.0 20.0 150

A7} Codium fragile , 217 Acetone 03 416 180 150
. - . Ethanol 6.0 39.2 170 139

| . .

Clotting time ratio of sample (Ts) to saline (Tc). The concentration 08% HCYH,0 97 1706 189 284

of each water extract was 1 mg/m/.

Alisma calnaliculatum

L]

Coriolus versicolor

Allium sativum

Panax notoginseng (i i
R

odium fragile L

Corydalis ternata it

0 40 80 120 160 200
Time (sec)

Fig. 1. Comparison of anticoagulant activities between alkalic and
acidic extracts from several plants.

The control time of APTT was 40 sec. The concetration of each
extracts was 1,000 pg/mi. OJ, extracted with 10% NaOH containing
5% urea; A4, extracted with 0.8% hydrochloride solution.
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400 25 200
APTT PT
20
300 | v 150
7
2 AV
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200 | 100
E b
= 10 b
100 50
5 |
0 4] ) g 4 % o1 0
1 2 3 4 1 3 4 1 2 3 4

Fig. 2. Anticoagulant activities of crude extracts from Codium fragile. m, 1,000 pg/ml; (7, 500 pg/mi; &3, 250 pg/ml. 1. CF-M (Methanol
soluble component) 2. CF-E (Ethanol soluble component) 3. CF-0 (Acid extracts of Codium fragile) 4. CF-1 (Ethanol precipitate)

Table 4. Chemical compositions and yields of anticoagulant ma-
terials from Codium fragile

CF-2 CF-1*

(%)
Total sugar 64.3 80.8
Uronic acid 75 85
Protein 10.1 8.7
Sulfate 131 133
Yield 2.7 11

Component sugar (Molar ratio)

Rhamnose 1.0 10
Fucose 0.1 0.2
Arabinose 182 193
Xylose Trace 1.2
Mannose 13 16
Galactose 10.0 124
Glucose 81 10.3

3CF-0 was obtained from 0.8% hydrochloride solution of Codium
Jragile.
®CF-1 was obtained from ethanol precipitate of CF-0.
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Screening of Anticoagulant Polysaccharides from Edible Plants

Mee-Hyang Kweon!, Mee-Kyung Park, Kyung-Soo R2”, Ha-Chin Sung® and Han-Chul Yang* (nstitute of Biothechnology,
Kovea University, Seoul, Kovea; *Department of Food Nutrition, Taegu Technical Junior College, Taegu, Korea; *Department
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Abstract : Screening of anticoagulant activity was conducted for the hot water extracts of 73 kinds of medicinal herbs,
41 kinds of Korean edible plants, and 5 kinds of sea weeds using plasma recalcification test(Tr). In the first screening
several extracts of the plants, Alisma calnaliculatum, Corvdalis ternata, Panax notoginseng, Allium sativum, Ganoderma
lucidum, Codium fragile, showed. high activities, When the plants were reextracted with various solvent conditions,
acidic water extracts of Codium fragile showed the highest activity in APTT. A crude polysaccharide fraction(CF-1)
was prepared by methanol reflux, ethanol precipitation, dialysis and lyophilization of the acid extracts. CF-1 comprised
80.8% total sugar consisting of arabinose, galactose and glucose as the main monomers, 8.7% protein, and 13.3%
sulfate. The anticoagulant activity of CF-1 was not changed by pronase digestion, but decreased by periodate oxidation,
and this indicated that the anticoagulant activity was attributed to the polysaccharide portion.
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