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Co-extraction and characterization of alginate and fucoidan
from two Sargassum fusiforme strains
LI Ya-jing FAN Jia-xing CHENG Liu-kun XU Jia-chao GAO Xin FU Xiao-ting"

( College of Food Science and Engineering Ocean University of China Qingdao 266000 China)

Abstract: Our present study put emphasis on the alginate and fucoidan exiracted from two strains( SF—1 and SF-2) of
Sargassum fusiforme from Dongtou Zhejiang province by co— extraction technology. The results showed that the content of
alginate of SF—1 was relatively higher than that of SF-2( p =0.149) while the fucoidan content of SF-2 was significantly
higher than that of SF-1( p <0.01) .Moreover the alginates from two strains were similar with each other on some physical and
chemical properties and both of them had properties like low viscosity high gel strength shear thinning small thixotropic area
and none gel—formation at low temperature.The results of ' H-NMR indicated that two kinds of alginates were mainly composed
by homopolymeric blocks especially polymannuronic blocks and the alginate in SF-1 contain more mannuronic acid than that
in SF-2.The chemical compositions of fucoidans from two S.fusiforme strains were detected and the results showed that there
were significant differences between their structures.On one hand the sulfate content of SF-1 fucoidan was almost two times
that of SF-2 fucoidan.On the other hand the most abundant monosaccharide in fucoidan from SF-1 was fucose( 42.24%)
while which in SF-2 fucoidan was mannose(36.40%) followed by fucose( 31.97% ) .In conclusion the high content of alginate
and fucoidan indicated that the two S.fusiforme strains could be developed as useful raw materials for the co- production of
alginate and fucoidan and the fucoidans from two strains with different compositions might have different properties
and applications
Key words: Sargassum fusiforme; alginate; fucoidan; co—extraction; characterization
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1
Table 1

alginates from two Sargassum fusiforme strains

The chemical and physical properties of

( g/mol) ( mPacs) (g/em?)
SF-1 9.49 x 10° 29.1 3206.0
SF-2 1.08 x 10° 27.7 3244.3
o 1999
Hernandez— Carmona
800 mPa-s
400 800 mPa-*s
400 mPa-s 0,
®, Zubia
17
222 ('H-NMR)
B-D-— ( B—D—mannuronic acid)
a—-L— ( o= L—guluronic acid)
M. G MG
'"H-NMR
o 'H
2.

Table 2 Chemical shifts of proton resonance for alginate

( ppm)
G-1 5.02 G H-1
G 5
GM-5 4.67
H-5 M
M-1 4.62 M H-1
G 5
G-5 4.44
H-5 G
2,
2 M.G
Grasdalen '"H-NMR "“C-NMR
'"H
M. G
18-20 ( 1) ( 6) I .
3. Fy F,
M/G SF-1 SF-2,

n

n:FM(J/(FMXFG) n:Fc\r/( Fy xFg) o
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Table 3 Compositional data of alginates extracted from two Sargassum fusiforme strains
Fy Fg M/G Fyo Fou Feo "
SF-1 0.623 0.377 1.653 0.553 0.070 0.070 0.307 0.298
SF-2 0.615 0.385 1.597 0.519 0.096 0.096 0.289 0.405
2 '"H NMR
Fig2 'H NMR spectra for solution of alginates
from SF-1( A) and SF-2( B)
- 1 SF-1
MG
(Fye + Foy) 0.14 0.192,
¢ °
- M
G 3
e, Fig.3 Effect of concentration on viscosity of alginates
Fo =T, /(Tous +1.5) (1) from two Sargassum fusiforme strains
Feo =Lows /(Lows + Los) (2)
M/G=(1-F;) /F, (3)
Fy+F,=1 (4)
Fyu=Fu +Fue (5)
F.=F. +Fy (o6)
2.2.3
2.2.3.1
3 4,
Power law
4. k
o n
n<l n 1
cn=1 n
1 n > 1 4
0 Fig4 Effect of concentration on shear stress of
k o alginates from two Sargassum fusiforme strains
SF-1 n 0.2% o
2% SF-2 n
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Table 4 The consistency index and flow index of

alginate of different concentrations

(%) (¥ (1) 5
2 0.5148 0.9145 0.9937
SF_1 1 0.1436 0.8665 0.9949
0.5 0.0679 0.7833 0.9645
0.2 0.0564 0.6297 0.8753
2 0.6915 0.8815 0.9935
0.1246 09112 0.9987
Si=2 0.5 0.0399 0.9890 0.9979
0.2 0.0317 0.9368 0.9991
2232 5
1%
5
Fig.5 Effect of temperature on viscosity of
alginates from two Sargassum fusiforme strains
2.2.3.3
6. 6
2234 7
8
G( ) G"(
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G G”
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6
Fig.6 The thixotropic curves of alginates

from two Sargassum fusiforme strains
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Table 5 Chemical composition of fucoidans from two Sargassum fusiforme strains( %)

a a b

b b b b

SF-1 37.12 £0.26 16.99 £0.40 42.24 10.94 19.93 18.13 8.78
SF-2 32.30 +1.76 9.86 +0.12 31.97 12.17 36.40 10.39 9.07
Ta b o

9
Fig.9 Chromatogram for monosaccharides components of

alginates from two Sargassum fusiforme strains
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