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Abstract

The fucoidan purified from Korean brown seaweed, Ecklonia stolonifera was characterized on molecu-
lar structure and blood anticoagulant activities. Extraction was conducted at 100C with water and
repeated twice. The crude fucodian was 151.1g out of 20.0 kg of Ecklonia stolonifera. The Fucoidan-
1, which was purified from crude fucoidan using calcium chloride and cetyl pyridium chloride (CPC),
was 35.2% against crude fucoidan. Fucoidan-5 was obtained approximately 28.1% from Fucoidan-1
through DEAE-Toyopearl 650 M ion-exchange column chromatography and showed one band by cellu-
lose acetate electrophoresis. The molecular weight of Fucoidan-5 was estimated to be about 21,000~23,
000 dalton by Sephacryl S-300 gel filtration chromatography. Fucoidan-5 consists of 35.7% of fucose
and 4.3% of galactose and the molar ratio of fucose and sulfate was about one to one. IR spectrum
of Fucoidan-5 showed absorption at 1240 cm ' and 850 cm ' and specific rotation value, [a], was
—127.2°. These results suggests that the sulfate maybe bind at C, carbon on a-L-fucose. Gas chromato-
graph of methyl alditol acetate revealed that Fucoidan-5 is a fucose containing sulfated polysaccharide
with a(1-2) or a(1-3) glycosidic linkage. Anti-thrombin activity of the Fucoidan-5 was estimated as
1.4 time stronger than heparin. From above results, the purification methods using CPC and ion excha-
nge chromatography is effective tools for obtaining highly purified fucoidan from Gompi, Ecklonta

stolonifera.
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%, #4b7]7} 32.0%0)1%ich 1 FARL fucose 1009
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Table 1. Effects of temperature on the extraction of fucoidan from Gompi, Ecklonia stolonifera

Extracted Fucoidan Content(%) Ratio of sugar composition
Temperature(C)  yield(%)" Fucose SO Fuc” Ara® Xyl# Glc® Gal® Man”
80 4.8 29.0 274 1.00 0.00 0.00 0.18 0.13 0.08
100 3.2 22.4 33.6 1.00 0.00 0.00 0.05 0.14 0.06
120 3.2 nt” 13.6 1.00 0.02 0.04 0.09 0.19 0.23
150 3.0 n.t. 88 1.00 0.00 0.00 0.00 1.34 328
"dry basis *fucose *arabinose *xviose "glucose "galactose "mannose "not tested
Table 2. Effects of extraction frequences fo fucoidan from Gompi, Ecklonia stolonifera at 100°C
Number of Fucoidan Content (%) Ratio of sugar composition
extraction vield(%)" Fucose SO/ Fucose Galactose Mannose
1 3.40 234 34.2 1.00 0.15 0.15
2 0.28 20.2 30.6 1.00 0.13 0.16
3 0.20 14.0 10.6 1.00 0.20 0.44

"dry basis
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Table 3. Compositions of the main fucoidan fraction purified from Gompi, Ecklonia stolonifera and standard fucoi-

dans
. Content (%) Composition of sugars (%) )
Fucoidan — ——— Yields(%)
Fucose SO, Fuc Man Gal Xyl
Crude fucoidan 234 342 nd.” n.d. n.d. n.d. 100
Fucoidan-1 28.6 32.0 100 1 5 0 35.2
Focoidan-2 239 33.0 100 4 23 0 58.4
Fucoidan-3 29.0 29.8 100 0 8 0 323
Fucoidan-5 35.7 316 100 0 12 0 28.1
N. decipiens 35.3 36.0 100 0 3 0
F. vesiculosus 34.2 28.0 100 0 5 1
Unot determined
Fucoidan-2 Fucoidan-3
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Fig. 1. DEAE-Toyopearl 650M ion exchange chroma-
tography of Gompi crude fucoidan

Crude fucoidan obtained by ethanol precipitation was
applied on DEAE-Toyopearl 650M column(3.2X45 ¢m)
in distilled water, washed with water, then successively
eluted with 0, 0.5, 1.0 and 2.0M NaCl in 0.0IN HCL
The volume of each fraction was 20 m/.
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Fig. 2. DEAE-Tpyopearl 650M ion exchange chroma-
tography of Fucoidan-1

Fucoidan-1 purified by CaCl, and cetyl pyridium chio-
ride was chromatographed on a ion exchange column(3.2
X 45 c¢m) equilibrated with distilled water and then suc-
cessively eluted with 0, 0.5, 1.0 and 2.0M NaCl. The
volume of each fraction was 20 ml.

Now L&A)7] A Fig 29} 29ka 71 F peak 35
Fucoidan-32} 3}t Al 2% 300 mge) <3 Fucoidan-
14 2% o] DEAE-Toyopearl 650 Mol &2}4]7]
Al 0.3~1.5M NaCl89-& o]8-3}9 linear gradient
o7 8%27 A& Fig 39 #ste}. Crude fucoidan
2 CPCH o2 9.2 Fucoidan-13} DEAE-Toyopear]l 650
M &o]2 w3 chromatography® &2 & & Fucoidan-2,
-3, -5 %W XFE fucoidan®) wF W 3H4lv) e }_*j% Table
3o vtebgich

219} crude fucoidan-2 =& ©)-&5i 3k chromatogra-
phyE A3 A& Fucoidan-2o)+& fucose”} 23.9%, 3
27171 33.0% 8= qlgoew FAHDCEE fucose,

galactose % mannose7} §-5-%o] eledrh 53k crude
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Fig. 3. Second lon exchange chromatography of Fu-
coidan-1
Fucoidan-1 was applied on DEAE-Toyopearl 650M co-
lumn(3.2X45cm) in distilled water and eluted by a li-
near gradient of 0.3-1.5 M NaCl. The volume of each
fraction was 20 mil. Fraction tube numbers 43-44 (Peak
2), 61-63 (Peak 3) and 87-91(Peak 4) were pooled.

Fig. 4. Electrophoresis of Fucoidan-4, Fucoidan-5, and
Fucoidan-6 on a Cellulose Acetate Membrane
Electrophoresis conditions were 1.0M acetic acid-pyri-
dine buffer (pH 3.5) for 20 min at 0.5 mA/cm(A), 0.2M
calcium acetate for 3 hr at 1.0 mA/cm(B) and 0.1IN HC}
for 2.5 hr at 1.0 mA/cm(C). Arrows indicate the origins
of electrophoresis.

fucoidang d3ds3} CPC A&ag % o]L23 chro-
matography& %k 7% linear gradxenti 239 &
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lactose¥. 3Hgxol glernz 43| wshd galactofu-
coidan sulfate®} & < <tk

Fucoidan2| =T %0l

Fucoidan-1¢ &°]-& 2% chromatography2 # A3}
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Fig. 5. Gel filtration chromatogram of Fucoidan-5
Fucoidan-5(1.6 mg/0.2 m/) was applied on a column (2.2
X 90 cm) of Sephacryl 5-300 and eluted by 0.1IM NaCl.
Fraction volume was 1 m/ and carbohydrate in each
fraction was measured by the phenol-sulfuric acid me-
thod. An arrow indicates the molecular weight of Fucoi-
dan-5.
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W% fucoidan¥ wlws] HW FH
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vl gk 43} heparing] 74-§-9} o] RzpeFo] 2h2 fu-
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qtom| B-xjek 20,00001 4 30,0004 0] ol = &gl z}o]rt
Aol gla= Aeg vlepgoia sk
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cHie] Anomer#l
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He) anomerd-& W HBES ZHste] FHEcL
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dan-59) {alpe —127.2°0]ich #39 Fucoidan-5+ 8
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Fig. 6. IR spectrum of fucoidan

A, fucoidan of N. decipiens; B, fucoidan of F. vesiculosus:

C, Gompi Fucoidan-5.

FAdo} L-fucoseol i EF¥ a-L-fucose2} B-L-fucose
¢ Lol Zhzb —124.1°2} —1530°0) =8 &3] Fucoi-
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it
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A7 o 2H 25 2y Fash dxjuke] AEAy
7} IR spectrum®] #|F3<3(1500~700 cm el 4 v}
Ehjx o] ofde] Bape] el GRS sy
Z83 A4S sr|utol Fylol HAAE fucoidan?]
fucoses} #Fit7]4bole) AFF L odv)flste] EEH
fucoidan®] IR-spectrum} ¥ i shsic}. gH4k»]-52] S=0
Al 22 di2k 1240 cm ol 4, C-0-S A& 452 4%
axial i (AED+= 850 cm !, equatorialZul = 820 cm !
o &) vieldeiE® gkak7]7) g-L-fucose2] C.o} C.2]
Aol AgarctH equatorial sl e, C,$1%1 8] 4-Folli
axial kvl 2 Aol
F. vesiculosus fucoidan?] IR spectrum-?- Fig. 6A % 6
Be} o] 850 cm ! H-Zol *’1 rat FdE vhehdial
0B g 27 fucose?] C,o <%l ”?‘El‘ﬂ qlriar &
& glek. 22l Fovesiculosus fucoidane] %% 850 cm !
Oﬂfﬂg} A 820 cm P Rt A5 oFgl ‘Z*ffﬂ - el

EF% N decipiens fucoidan+}

Table 4. Relative retention time of methyl alditol ace-
tates from methylated Fucoidan-5

Peak  Relative retention time! Loment (area%)

1 0.55 10
2 0.82 11
3 118 8
4 2.09 48
5 3.02 23

DExpressed relative value to the internal standard, 2,34,
6-tetra-O-methyl-O-acetyl-D-glucitol(1.00)

7102 "ol 3akv|e] AR fucosed] Cort Cs YA %
AgE gle 7oz 4Asg F92 Fe] CPCH#
o] £ w3t chromatography 22 A3+ Fucoidan-59)
IR spectrumi- Fig. 6Col|l tiepdl ups} #o] 850 cm !
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54 ﬂ*”l‘: T2 fucose2] C,2] 9zl Ase] e
o8 Haloh

21| fucoidan?| EHfio| 2T
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methyl-O-acetyl-D-glucitol-2 W #FE2Z 3lo 7px
chromatography & sisla Ao} R{4A12He ZAHg 2
3= Table 49} 3to] 3%2] ESNSS-M column#tell 4 5
o) peak2 ¥} glc}. o] peake] AR A7
Table 3ol 4 viehd 23 9] Fucoidan-52] = TFAu]&
(fucose : galactose =100 : 12)#} Fig. 7ol 4] vlehd Fu-
coidan-5¢] IR-spectrum®] ZA3}-E2 1e3sle] Janssond
e} wlwgoz A e methylst HAE *
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