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Abstract

The anticoagulant polysaccharide was screened from the ediable mushrooms. Among them, alkali ex-
tract of Ganoderma lucidum showed the highest activity in aPTT. A crude polysaccharide fraction (GL-1)
was prepared from the 1N NaOH solution extract of Ganoderma lucidum followed by methanol-reflux, pre-
cipitation with ethanol, dialysis and lyophilization, GL-I inhibited the intrinsic pathway in blood coagu-
lation pathway and exhibited concentration dependent anticoagulation effects. The anticoagulant ac-
tivity of GL-I was decreased greatly by periodate oxidation, but was not changed by pronase digestion.
These suggest that carbohydrate moiety may be related to the anticoagulant activity. GL- I consisted
of glucose, galactose, fucose, xylose, mannose, arabinose in a molar ratio 0of 19.3 : 3.0 : 2.3 : 1.3 : 1.0
0.3. GL-I was partially purified on the DEAE-Toyopear! 650C(GL-Ia — GL-If) and on the Sephadex
G-100(GL-Ic-I — GL-Ic-11).
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Table 1. Anticoagulant activities of fruit bodies from edible mushrooms

Korean name (source) Scientific name

Anticoagulant activity (sec)

Hot water extract 0.1N NaOH extract

LEeleHA Pleurotus ostreatus
R o) Hericeum erinacium
1 Lentinus edodes
EolHA Auricularia auricula
g =0l Al Tremella fuciformis
ZEoAl Auricularia polytricha
LR/ Lentinus edodes
HolHA Gyrophora esculanta
oA Tricholom matsutake
FFoA Agricus bisporous

G (Zakt)
G (AF2t)
FA (FE4)

Ganoderma lucidum
Ganoderma lucidum
Ganoderma lucidum

U AL Grifola frindosa
P A Flammulina veluttipes
Eo(F9x o) Lentinus edodes
Eu(grEih) Lentinus edodes

HE (e akah)
Ea(3d A4k
Eo(Eg A%

Lentinus edodes
Lentinus edodes
Lentinus edodes

45.0 49.0
37.4 33.0
51.5 53.6
38.0 57.3
34.0 79.6
40.2 43.4
47.7 49.4
43.0 75.7
42.5 43.7
48.0 59.5
48.0 58.0
41.7 61.6
45.9 89.8
40.0 62.0
40.3 45.2
47.7 34.4
39.0 39.2
47.0 61.4
36.2 54.0
46.3 56.5

Anticoagulant activities of each sample(1,000ug /ml) was examined through the activated partial thromboplastin

time(aPTT) and control time was 45sec.
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Table 2. Comparison of anticoagulant activities of among the differents solvents from Ganoderma luc-

idum
Extraction Extraction . Anticoagulant activity(sec)

Solvent time(H) temp. () Yield

- (%) aPTT PT TT
Hot water 2 b.p. 9.95 35.9 15.8 10.9
Cold water 24 r.t. 6.41 34.4 14.8 14.6
Methanol 2 b.p. 3.60 35.8 15.5 11.3
Acetone 2 b.p. 0.99 36.9 16.1 10.5
Chloroform 2 b.p. 0.81 34.2 15.9 11.0
1% Triton X-100 2 r.t. 4.61 36.0 15.8 12.2
0.1N HCl1 12 b.p. 7.08 31.9 10.6 13.4
0.1N NaOH 2 b.p 10.23 89.8 14.4 19.2

The each sample was assayed for anticoagulant activity with 1,000ug /ml as aPTT, PT and TT and each control

time was 45sec, 17.1sec and 13.4sec, respectively.
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Fig. 1. Effect of alkali concentration and extraction time on anticoagulant activity. The clotting time of
each sample(1,000ug /ml) was examined through the aPTT and control time was 45sec.
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Fig. 2. Isolation and separation procedure of
crude polysaccharide fraction from Ganoderma
lucidum.
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Fig. 3. Anticoagulant activities and yields of
separated fractions by ethanol addition from Gan-
oderma lucidum. The clotting time of each sam-
ple(250ug /ml) was examined through the aPTT
and control time was 45sec,

Faak G AN Rl @ ey o 379

EtOH conc.) & 53¢ ¥5dA 57.5%9 4L e}

W2 GL-M (methanol soluble fraction) & #¢] &

S JehRA gsith GLI GL-09 #3) 110%2]
881 F4E Yelon 48 L3 50.92%¥ T} w}

2] G Ao 2 R £23 4304 S v
A3 Balgo) & 839 +4¢ 4= Aotk

3 88D gao =X &el

HZ A8 7)Y oA S=- HE Ao B
AP g g4de] BAle gy Bas o
om 3 Avjg] oA F&, YAE 223 throm-
bin inhibitor= ¢ 68~70702] ofuj=alo g o] F ol
g B uE Y, GLI gEds g 2 g3 o)
A9l 1:12 g3 &4 BEAE votslr] 98t pron-
asex ol o|gh A F-3)9} periodateE o] &3t
3 28 MeHoz Haidt Z3) pronaseE A §
GL-Iol X &4do] #x1¥ WA periodate 413122
g4Jo] GL-I9] ¥]3] 54% 2 2=} (Fig. 4). et
A GAHN F2E9 &30 B4 5 7|26 By
T e AE7Y e BEFAYE gen g4 o

ol 7108 &+ AUk
4. 210 4 ciEe] FH|

A Ao 2HE F23 31 FohF GLI g+
<2 DEAE-Toyopearl 650C{Cl-form)& o] &3} o]

150

120

S0

60

Clotting time (sec)

30

Fig. 4. Anticoagulant activity of periodate oxid-
ated and pronase digested GL-I. A : GL-1(250u
g/ml), B : periodate oxidated GL-1(250ug /ml), C
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Fig. 5. Anticoagulant activities and yields of
separated fractions by DEAE- Toyopearl 650C of
GL-1 from Ganoderma lucidum. The clotting time
of each fraction (250ug /ml) was examined through
the aPTT and control time was 45sec.

Table 3. Purification outline of the anticoagu-
lant polysaccharide and GLC pattern of sugar com-
position of GL-I-I from Ganoderma lucidum

- Fraction 16 GL I GL-I-II
Composition

Protein 46.1 41.0 18.6
Total sugar 46.3 49.8 14.4
Uronic acid 10.8 11.0 4.0
Sugar composition
(molar ratio)
Fucose 1.27 2.29 1.84
Arabinose 0.35 0.29 0.22
Xylose 1.03 1.31 0.78
Mannose 1.00 1.0 1.00
Galactose 0.48 3.03 0.43
Glucose 6.71 19.26 22.6
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