KSBB Journal 2010. 25: 223~229

KSBB

HE1ag12 o =l
13312 .z 23
'SMStn ABMES

Production of Fucoidan Using Marine Algae
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Abstract Fucoidans, polysaccharides that are composed of fucose, uronic acids, galactose and xylose, are one of the
main constituents of brown seaweeds. For the past decade algal fucoidans have been extensively studied due
to their biological activities including anticoagulant, antiinflammatory, antitumor, contraceptive and antiviral
activities. Even though fucoidan is known as a highly functionality derivative, its industrial applications have
been limited because of low inclusion efficiency and high cost of manufacturing. Furthermore the sea-weed
smell of fucoidan has been a limiting factor for the application especially in food and cosmetic area. The
potential application of various extraction technology and deodorization of sea-weed smell is highly required for
a wider application of fucoidan. As an alternative extraction process, enzymatic hydrolysis process or ultra-high
pressure treatment has been investigated for the improvement of production yield and bioefficacy of fucoidan.
More intensive research on the fucoidan production technology and its application in nutraceutical and

cosmoceutical area is needed.
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Fig. 1. Fucoidan structure proposed by Percival et al. (Ref. 23)
(A) and by Patankar et al. (Ref. 50) (B).
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Fig. 2. The structure of heparin.
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Table 1. List of brown algae containing fucoidan

Reference

Species Order
Cladosiphon okamuranus Chordariales
Chordaria flagelliformis, Ch. gracilis Chordariales
Saundersella simplex Chordariales
Desmarestia intermedia Desmarestiales

Dictyosiphon foeniculaceus

Dictyota dichotoma Dictyotales
Padina pavonica Dictyotales
Spatoglossum schroederi Dictyotales
Adenocystis untricularis Ectocarpales
Pylayella littoralis Ectocarpales
Ascophyllum nodusum Fucales
Bifurcaria bifurcata Fucales
Fucus.vesiculosus. F. spiralis, F. serratus, F. evanescens  Fucales
Hizikia fusiforme Fucales
Himanthalia lorea Fucales
Pelvetia canaliculata, P. wrightii Fucales
Sargassum stenophyllum, S. horneri, S. Kjellmanium,

S. muticum Fucales
Alaria fistulosa, A. marginata Laminariales Arthrothamnus L
bifidus Laminariales
Chorda filum Laminariales
Ecklonia kurome, E. cava Laminariales
Eisenia bicyclis Laminariales
Laminaria angustata, L. brasiliensis, L. cloustoni, L. digitata, .

L. japonica, L. religiosa, L. saccharina Laminariales
Macrocystis integrifolia, M. pyrifera Laminariales
Nereocystis luetkeana Laminariales
Undaria pinnatifida Laminariales

Petalonia fascia
Scytosiphon lomentaria

Dictyosiphonales

Scytosiphonales
Scytosiphonales

Nagaoka et al., 1999

Usov et al., 2001

Usov et al., 2001

Usov et al., 2001

Usov et al., 2001

Abdel-Fattah et al., 1978

Mian and Percival, 1973

Leite et al., 1998

Ponce et al., 2003

Usov et al., 2001

Killing, 1973

Mian and Percival, 1973

Killing, 1913; Black, 1954; Usov et al., 2001
Dobashi et al., 1989

Fucales Mian and Percival, 1973

Anno, 1966; Mabeau et al., 1990
Yamamoto et al., 1984; Mabeau et al., 1990; Duarte et al., 2001;
Preeprame et al., 2001

Usov et al., 2001

Chizhov et al., 1999
Nishino et al., 1991; Tanaka et al., 1970
Usui et al., 1980

Killing, 1913; Black, 1954; Reviers et al., 1983; Maruyama et al., 1987;
Rozkin et al., 1989; Kitamura et al., 1991; Pereira et al., 1999

Wort, 1954; Schweiger, 1962
Wort, 1954

Mori et al, 1982

Usov et al., 2001

Usov et al., 2001
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Fig. 3. Inhibitory effects of fucoidan and sulfated fucoidan on the
growth of cancer cell line Sarcoma 180 [(A) photograph of
fucoidan-treated cell lines and (B) the effects of fucoidan
treatment on tumor volume, from Ref. 31]. A; fucoidan,
m; sulfated fucoidan, o; Control (PBS).
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‘ Seaweed powder ‘

‘ Water extraction ‘

‘ Filtration ‘

‘ Filtrate ‘

‘ Precipitation with CaCl, ‘

‘ Centrifugation ‘

Precipitate

‘ Supernatant ‘

‘ Ethanolic precipitation ‘

Laminaria religiosa  Undaria pinnatifida ~ Okinawa mozuku
sporophylls

Fig. 4. Recovery yield of fucoidan from marine algae.
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‘ Solid recovery by centrifugation ‘

‘ Dissolve in water ‘

‘ Dialyze & Iyophilize ‘

‘ Crude fucoidan ‘

Fig. 5. General extraction procedure for crude fucoidan.
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