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Abstract

In order to search for blood anticoagulant substance from herbal extracts, we extracted with cold water
(Fr. I), methanol (Fr. I1) and hot water (Fr. III} from 93 commercially available herbs. The anticoagulant
activity of herbal extracts was examined through the intrinsic pathway by activated partial thromboplastin
time (APTT), the extrinsic pathway by prothrombin time (PT) and the common pathway by thrombin time
(TT). Onion, garlic, clove, fenugreek, mugwort, thyme and sage had on anticoagulant activity with in—
trinsic pathway and mint, italian seasoning, rosemary, turmeric, tarragon and wasabie had on anticoagulant
activity with common pathway. Nobody had on anticoagulant activity with extrinsic pathway. Among
commercial herbs tested, clove cultivated in holland was selected because it showed the most potent
anticoagulant activity among the samples investigated.
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Fig. 1. Extraction procedure from herbs.
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Activated partial thromboplastin time (APTT)
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Table 1. Anticoagulant activities of Korean herbs

Relative activity (T

Common name APTT PT TT

 Frl Fr. W FrI ¥r. I Fr.l Fr. 0I
Ginger 129 112 08 105 1.02 099
Onion 156 160 094 100 125 125
Blacker pepper 116 096 09 099 125 09%
White pepper 153 103 083 098 116 092
Green garlic 132 116 091 130 109 092
Garlic, leaf 083 103 098 09 097 1.01
Garlic, stalk 096 092 107 123 090 1.09
Garlic 165 149 09 1.12 095 090
Welsh onion 132 132 05 092 092 093
Crown daisy 137 092 100 08 099 094
Mustard leaf 121 092 084 099 101 105
Zanthoxvli fructus 124 105 097 035 1.01 099
Leek 116 112 084 100 107 101
Chinese leek 128 130 102 091 109 108
Red pepper 101 102 100 111 099 097
Green pepper 093 089 098 09% 109 098
Perilla, leaf 117 100 087 120 106 108
Perilla, stalk 123 092 121 118 106 098

Anticoagulant activity of cach sample (1 mg/mL) was de
termined by activated partial thromboplastin time (APTT),
prothrombin time (PT) and thrombin time (TT). Each con
trol time was 30 sec, 15 sec and 12 sec, respectively.

"Tr = Clotting time of plasma in sample/Clotting time of
plasma.

+(Curcuma longa L., turmeric), e} 8 Thymus vul-
garis, thyme) 5-o1¢l2m] A& Fr. Mo 833 &4de]
4072 7} okt o)) Rasl vk 9l vhy, 35 53
2o Allium E(E) AE(7,1011) 2 %9 33 g4
QD 2 QM Agfel FAS o 5l om Fd A
2 YA Aad Bests o7 APS WEEEE

(Fr. LRt d3258(Fr. Do) th4 & 43S
2SI =

9ol d2o 8 gy

Factor [ (tissue thromboplastin, TF)7} &A=
A dxe) MAEL 2alAd A Eextrinsic pathway)ell
glof g8 A Bl 2hg-7]2k2 & o A3
TF &A43t A 53-8 843471 Aoz deix 9l
o} (22). T Tl HAEZ e w5A oA et
pubscenolic acid, prosapogen A, ziyuglycoside II, <3}
o) 2% 5(23)7 R A #2] % pomolic acid(24)7} TF
A sf a4 7FA 3 9l S0 Ryl A 7 ol
Fea S el R Ee Bl ARl £AR
Bagel we} & ol Alge] Fr. [ Fr. 1& 9
4o 2 PTE F4stdd.

Table 1~42} A3} olete|g} A| =W (Petroselium cri-
9pum italian seasoning), S, 289 PT7} &7}

2 Holuf o] 72 TTe] Frtell s PT7 S71=+=

;IP—E Q14d A Zol) A9} &85 A2 o]} wheti]



338 o]F) - oladd - HFA - AL -

Table 2. Anticoagulant activities of Western herbs

Relative activity (To)"

Common name APTT PT TT
Fr.1 Fr. Wl Fr.1 Fr. I Fr. 1 Fr. I
Allspice 099 139 082 068 102 1.00
Anise 1.06 106 092 093 097 090
Basil 102 138 079 100 140 09
Bay laurel 110 132 094 092 092 082
Caraway 1.07 112 088 092 093 090
Cardamon 119 140 094 09 098 092
Celery 1.02 1.03 097 100 098 094
Chive 058 108 121 09 089 0952
Cinnamon 148 110 081 09 090 063
Clove 226 407 091 094 050 077
Coriander 095 122 084 101 106 093
Cummin 139 109 09 093 085 1.01
Dill seed 110 1.05 091 09 113 1.00
Fennel 127 100 087 0838 1.07 100
Fenugreek 1.74 162 092 081 102 1.09
Horseradish 097 092 09 093 108 103
Mace 102 105 094 093 087 09
Lemon 1.14 083 03 081 078 0387
Mustard 092 098 09 098 1.01 101
Marjoram 083 09 037 094 101 099
Mint 1.17 095 074 098 203 101
Mugwort 200 168 094 110 149 103
Mustard, leaf .14 1.02 088 1.03 1.01 101
Nutmeg 124 124 093 097 109 105
Oregano 120 124 095 094 110 093
Paprika 091 091 103 106 100 09
Parslry 100 120 093 090 103 084
[talian secasoning 1.34 137 166 083 283 087
Celery seed 088 120 098 093 09 093
Chili 123 113 091 094 095 092
Pimento 141 1.05 091 090 107 100
Poppy seed 110 132 097 093 103 105
Rosemary © 09 131 144 092 173 092
Sage 122 192 09 09 123 098
Saffron 091 091 099 09 09 094
Savory 126 192 084 090 115 093
Star anis 1.28 103 15 139 153 091
Tarragon 133 154 137 175 171 135
Turmeric 151 153 169 173 211 133
Thyme 144 18 135 170 1983 129
Wasabia 101 091 101 082 169 1.44

Anticoagulant activity of each sample (1 mg/mL) was de—

termined by activated partial thromboplastin time (APTT),

prothrombin time (PT) and thrombin time (TT). Each con-
1}trol time was ?O sec, 15 sec and 12 sec, respectively.

Tr = Clotting time of plasma in sample/Clotting time of

plasma.
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Table 3. Anticoagulant activities of health vegetables

Relative activity (Tr)"

Common name APTT PT TT

_ Fr.] Fr. Wl Fr.l Fr. I Fr.l Fr I
Cauliflower 123 120 092 094 09% 09
Corn salad 1.10 103 106 121 078 09
Endive 1.16 099 094 100 098 1.01
Alpapa 138 116 09 097 107 100
Redish, sprout 1.04 111 097 103 098 1.03
Radish 1.3 109 091 097 088 1.03
Broccoli 136 111 094 093 114 101
Kuansh 122 123 1.19 08 090 094
Kale 08 09 097 135 08 1.09
Cabbage 100 093 100 083 179 08
Dandelion 122 100 -093 097 103 101

Dandelion leaves 093 095 135 086 094 1.02
Banga a, leaf 082 08 094 143 098 099
Bang a, flower 094 126 101 101 08 09
Summer salad 099 089 1.10 0988 1.02 1.07

Red kale 115 120 105 1.00 093 082
Coriander, leaf 147 120 090 129 103 099
Beet 101 109 105 119 103 056
Red chicory 134 162 104 134 120 099

Anticoagulant activity of each sample (1 mg/mL) was de-
termined by activated partial thromboplastin time (APTT),
prothrombin time (PT) and thrombin time (TT). Each con-
trol time was 30 sec, 15 scc and 12 sec, respectively.

PTr = Clotting time of plasma in sample/Clotting time of
plasma.

Table 4. Anticoagulant activities of edible plant

Relative activity (Tr)”

Common narne APTT PT T

Fr.I Fr.@i Fr.l Fr. O Fr.IFr O
Shepherd’s purse 078 057 115 L.16 1.12 093
Water dropwort 1,10 122 086 091 1.02 1.00
Sumbagui 1.33 1.12 099 1.12 098 094
Wild garlic 149 096 097 1.00 095 1.18
Chyi na mul 1.38 132 085 092 1.08 093
Butterbur 122 107 098 1.19 099 097
Chard 1.34 124 090 1.03 098 0.94
Sedum 1.09 089 087 100 092 097
Bud of aralia 1.23 098 106 128 1.00 1.00

Green young pepper 104 1.15 093 09 112 099
Sweet potato, stalk 1.09 1.17 089 1.07 0.88 0.88
Pumpkin young leaves 1.14 1.10 090 084 1.00 0.82

Amaranth 1.01 110 082 109 097 090
Cham na mul 102 115 098 1.09 094 094
Mallow 141 102 08 1.23 103/08i

Anticoagulant activity of cach sample (1 mg/mL) was de-
termined by activated partial thromboplastin time (APTT),
prothrombin time (PT) and thrombin time (TT). Each con
trol time was 30 sec, 15 sec and 12 sec, respectively.

UTr = Clotting time of plasma in sample/Clotting time of
plasma.
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Fig. 2. Anticoagulant activities of selected herbs.
Each extract was assayed for anticoagulant activity
with 500 Rg/mL as APTT and control time 45 sec.
0.1 N NaOH extract, B : 0.1 N HCI extract, & hot
water extract.
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Table 5. Chemical composition of clove extracts from various regions

Singapole Madagascar Holland China
(%) HCI NaOH HCI NaOH _HC NaOH HCI NaOH

Protein 67.6 701 79.8 73.0 75.0 710 75.8 78.0

Total sugar 27.4 26.5 21.0 17.0 21.6 21.7 189 173

Uronic acid 303 25.3 185 15i 27.8 253 152 14.8

Sugar composition (molar ratio) o

Fucose 0.48 0.49 0.81 2.20 091 2.20 052 07

Arabinose 0.04 4.25 0.27 15.10 0.08 27.1 0.11 5.02

Xylose 0.32 0.36 0.35 0.88 0.16 1.17 0.31 0.29
Mannose 0.10 0.12 0.08 0.28 0.15 032 0.07 0.19
Galactose 1.07 1.23 0.48 497 0.47 6.60 1.33 293
Glucose 1.00 1.00 1.00 1.00 1.00 1.00 1.00

1.00
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Fig. 3. Anticoagulant activities of clove extracts from
various regions.
Each extract was assayed for anticoagulant activity
with 500 pg/mL as APTT and control time 45 sec.
77: 0.1 N NaOH extract at boiling point for 2 hr, B:
0.1 N HCI extract at boiling point for 2 hr.
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