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Rheological Properties of Fucoidans from Laminaria religiosa,
Sporophylls of Undaria pinnatifida, Hizikia fusiforme and
Sagassum fulvellum in Korea
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Rheological properties of partially purified fucoidans of Laminaria religiosa, sporophylls of Undaria pinnatifida,
Hizikia fusiforme, and Sargassum fulvellum in Korea were investigated. The fucoidans produced aqueous
solutions of low apparent viscosity with pseudoplastic flow behavior. The viscosity of 5% solution of the
fucoidan from sporophylls of U. pinnatifida was 2.2 mPa.s. The activaton energies of L. religiosa, sporophylls
of U. pinnatifida, H. fusiforme and S. fulvellum were 8.269X10°, 7.498X10°, 7.141X10° and 6.677X10°}/Kg.
mol at 1,500 1/s of shear rate, respectively. The viscosity of the fucoidan solution was increased by the addition
of sugar, but that was not changed by addition of NaCl.
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k: HZ% A< (Consistency index, Pas™)
. %5 A4 (Flow behavior index)
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Nap =T exp (E/RT)

Nap= 257 M (Apparent viscosity, Pas)

N =53 Z37] A% (Infinity apparent viscosity, Pas)

Ea=®5 843 oA (Activation energy of flow, J/
kg, mol)

R=7]4/¢% (Gas constant, J/kg mol k)

T=H) &% (Absolute temperature, k)
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Fig. 1. Flow curves of partially purifed fucoidan so-
lutions at 22C.
@® : 2.5% fucoidan solution
B : 5.0% fucoidan solution
A :10.0% fucoidan solution
V¥ :15.0% funcoidan solution
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Fig. 2. Shear stress-shear rate curves of partially pu-
rtially purified fucoidan solutions at 22C.
@ : 2.5% fucoidan solution
B : 5.0% fucoidan solution
A :10.0% fucoidan solution
¥ :15.0% funcoidan solution
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Table 1. Power law constants for partially purified fucoidans with varying concentrations at 22T
U. pinnatifida 2.5 0.0044 0.8706 0.9977
50 0.0066 0.8519 0.9992
100 0.0128 0.8460 0.9977
150 0.0322 0.8448 0.9964
H. fursiforme 25 0.0044 0.9873 0.9996
5.0 0.0100 0.9594 0.9996
10.0 0.0325 0.9299 0.9992
15.0 0.0710 0.9266 0.9993
S. fulvellum 25 0.0182 0.8732 0.9999
5.0 0.0487 0.8640 0.9993
10.0 0.2053 0.8323 0.9967
15.0 0.5628 0.7749 0.9992
L. religiosa 25 0.0154 0.8887 0.9982
5.0 0.0377 0.8658 0.9994
10.0 0.1299 0.8347 0.9997
150 0.3103 0.8076 0.9998
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Fig. 3. The effect of temperature on the viscosity of
partially purified fucoidan solutions(10.0%,
w/v) at 1,500 1/s.
O : Sagassum fulvellum
V @ laminaria religiosa
® : Hizikia fusiforme
V¥ : Undaria pinnatifida
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Table 2. Activation energies,infinity apparant viscosities, and coefficients of determination for partially purified
fucoidan solutions

Shear rate Ea'

: 2
Species (1/s) (J/Kg.mol X 10°) A r
S. fulvellum 500 8.0342 0.00004 0.9987
1,000 7.1100 0.00008 0.9991
1,500 6.6770 0.00011 0.9999
H. fursiforme 500 8.0961 0.00001 0.9997
1,000 8.1206 0.00001 0.9997
1,500 8.269 0.00001 0.9981
L. religiosa 500 7.8234 0.00003 0.9999
1,000 7.6373 0.00003 0.9999
1,500 7.4980 0.00003 0.9999
U pimmatifida 500 6.9648 0.00001 0.9918
1,000 7.1360 0.00001 0.9921
1,500 7.1406 0.00001 0.9975
! Activation energy
? Infinity apparent viscosity
3 Coefficient of determination
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Fig. 4. Changes in viscosity difference of partially
purfied fucoidans solutions as affected by
addition of sugars (@ : 5%, W :10%, A : 20
%, V¥ :30%, ®:40%).

Viscosity difference : 5 (fucoidan+sugar) —n
(sugar)
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Fig. 5. Changes in viscosity difference of partially
purifed fucoidans solutions as affected by
addition of NaCl(@:25%, HM:50%, A:
10.0%, ¥ 1 15.0%).

Viscosity  difference : n (fucoidan+NaCl)—n
(NaC)
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