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Isolation and Purification of Fucoidans from Laminaria religiosa
and Undaria pinnatifida in Korea
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The objective of this research was to characterize fucoidans isolated from Laminaria religiosa and
Undaria pinnatifida in Korea to obtain basic data for production of soluble dietary fiber materials with
biological functionality.

Fucoidans were successively extracted 3 times at 65C for 1hr with acid solution of pH 2.0, and
cetylpyridinium chloride was used for partial purification. The yields of partially purified fucoidans were
2.71% for L. religiosa, 6.65% for sporophylls of U. pinnatifida and 0.40% for blade of U. pinnatifida.
The yield from sporophylls of U. pinnatifida was highest among the sample tested, whereas the yield
from blade of U. pinnatifida was lowest. it appeared that the fucoidans content in different parts of U.
pinnatifida varied.

Partially purified fucoidans were separated into 3 fractions by DEAE-Sephadex A-25 ion exchange
column and the major fractions were refractionated with fractional precipitation with ethanol. 60-70%
ethanol precipitated fractions of L. religiosa and sporophylls of U. pinnatifida turned out to be
homogeneous by cellulose acetate electrophoresis and gel filteration chromatography. The molar ratios
of fucose, galactose, and sulfate in the purified fucoidans(ethanol precipitated fractions) were 1: 0.31:
2.43 for L. religiosa and 1: 0.97 : 1.99 for sporophylls of U. pinnatifida. The averaged molecular weights
of the purified fucoidans from L. religiosa and sporophylls of U. pinnatifida were 31,000 and 38,000,
respectively.

Key words : fucoidan, purification, chemical properties.
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Fig. 1. Preparation procedure of partially purified fucoidans from dried brown algae.
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Table 1. Yields of crude fucoidans and partially
purified fucoidans extracted from brown

seaweeds"?
. Crude fucoidan ~ Partially purified fucoidan
Species
% of brown % of brown % of crude
seaweed seaweed  fucoidan

L. religiosa 4.76 21 56.93
U pinnatifida P 173 0.40 23.19
U pinnatifida T* 12.75 6.65 52.16

' Mean of triplicate experiments
? Dry weight basis

* Blade of U. pinnatifida

* Sporophylls of U. pinnatifida

71&d B8 A fucoidand] TEL EF FEA
Al 3.32%, PR EAY 94%, v19 A3t 07%
¥ cH(Nishide et al, 1987; FEiZ, 1988; Fujikawa and
Nakashima, 1975; Nishino et al, 1989). ¥ 4g<] 2
H7t 71&e Bauo] nadty A& F09 AFE &
A ggo] ¥ ARE el olHd &
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Table 2. Chemical properties of partially purified fucoidans extracted from brown seaweeds™

Species Uronic Sulfate  Protein Proportion of monosaccharides(%)*
acids(%) (%) (%) Fuc Gal Glu Man Xyt
L. religiosa 10.28 32.63 6.30 8043 11.32 tra* 116 7.09
U. pinnatifida 7.21 3245 244 5711 4217 tra* 0.72 tra*

' Mean of triplicate determinations
2 Dry weight basis

3 Calculated from G.C. analysis, considering the total amounts under the five monosaccharides as 100%
Y g

4 Trace

Aol Aol NAZL AHA7, 2398 2 BA
2o Be Folz AR

£3), ujge] 2olo] B2 fucoidan® T Fo)7t
s qALAGL 665%, U1 FAHE 040%
2 o 178 Aolzt wrh WakA of Fo A 9l
JME fucoidan®] FFFol AL vl GAA RHe
A9en oe EAGHe vld AR Sk

2. 225K fucoidand FHNE

BEAA fucoidan®] FAHE-E Table 29 Zrh
Fucoidan®] 8 5AQ #4719 ke oAntst
3263%, O|HEAG] 3245% Qo] FEMS FF
& AR} 1028%, P19 EAY 7.21% AT

7129 REAA fucoidand] T3] #E RiZE
gAute] A dFFEA FA7Y SBAY TF
77} 530%, 138% Ach(Nishino et al, 1987). ¥ 4
o] thAmp BB AA fucoidans] 7] TEL 7
& Bud Hja] ko $EAY FFS fAM
Atk o]+ fucoidano] EZolA 474 v A
A%" 9H2 EATTHE Larsen et al.(1966)¢) 1
2o n)Fo] B o & Wy 2 B FE 3
ol2 & Aol gYAE ALE AL,

FAFY ZAHE fucosed FFo) A9} 80.43%,
oA ¥4 5711% 2 7 wol THHel dvk v
0.2 galactose”t THATE 1132%, WS EAY 4217%
Z fucose THE & o] wohom tajute] A=
xylose®] $teFo] 7.09% 2 LA Ho| FfH UN
t}, 29l WS 2 mannose’t 1.16% A 0.72% BE
Fa50] AUL glucoser ERFA Ak Gt
EAAog ud TAHL galactosed FFol Eol
fucose®t galactose®] Z¥]7} 1: 0660 At ol& w9
G4A 2 EAGNA FEF TS galactose?]

Fakol vt 7|EY B1ud Y3 HHFujikawa
and Nakashima, 1975; Mori et al., 1982).

Fig. 2. Electrophoregram of the partially purified
fucoidans from brown lagae.
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Fig. 3. Fractionation of partially purified fucoi-
dans of L. religiosa on DEAE-Sephadex A-
25.
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Fig. 4. Fractionation of partially purified fucoi-
dans of U. pinnatifida on DEAE-Sephadex
A-25.
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Table 3. Chemical composmon of the fractions isolated from partially purified fucoidans of L, religiosa

and U. pinnatifida’

Species Praction Uronic  Sulfate  Protein Proportion of monosaccharide(% )2
acid(%) (%) (%) Fuc Gal Glu Man Xyl
L. religiosa
Fr-1 11.75 5.60 2.33 2813 7.03 tra® tra 64.84
Fr-2 381 17.95 1.85 29.97 58.51 245 0.98 8.02
Fr-3 368 24.90 1.68 69.76 27.80 0.82 161 tra
U. pinnatifida
Fr-1 10.77 6.89 0.08 71.82 1247 1.26 12.09 2.36
Fr-2 223 12.12 3.56 62.16 16.97 3 19.04 183
1.92 22.17 1.00 59.34 40.66 - - -

Fr-3

' Mean of triplicate determinations

? Calculated from G. C. analysis, considering the total amounts under the five monosaccharides as 100%

* Trace
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Fig. 5. Electrophoregram of the fractions separa-
ted from partially purified fucoidans of L.
religiosa. C. Partially purified fucidan,
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Fig. 7. Electrophoregram of the fractions obtai-
ned by ethanol precipitation of L. religiosa
FR-3.

1. P-50; Fraction obtained by 40~50%
ethanol concentration

2. P-60; Fraction obtained by 50~60%
ethanol concentration

3. P-70; Fraction obtained by 60~70%
ethanol concentration

4. P-80; Fraction obtained by 70~80%
ethanol concentration
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Table 4. Chemical composition of the purified fucoidans prepared by ion-exchange chromatography

and aichol precipitation’

Species Glucuronic ~ Sulfate Protein Proportion of monosaccharides®
acid(%)?> (%) (%) Fuc Gal Glu Man Xyl
L. religiosa 149 26.88 118 69.04 2343 2.85 469 tra*
U. pinnalifida 1.34 2721 0.21 50.24 4791 1.01 - 0.84

' Mean of triplicate determination
? Determination by GC

* Calculated from G.C. analysis, considering the total

* Trace
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Fig. 9. Gelfilteration chromatography of purified
fucoidans on Sepharose CL-6B; Fractions
of 2.2ml were collected and assayed by
the phenol-H.SO, method.

Table 5. Molar ratios of the major constituents in purified fucoidans

Molar ratio

Species

Fuc Gal Glu Man Xyl Sulfate  Glucuronic acid
L. religiosa 1 0.31 0.04 0.06 - 2.34 0.07
U. pinnatifida 1 0.87 0.02 - 0.02 1.99 0.05
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