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Flow Properties of Sulfated Polysaccharides in the Tunic of
the Ascidian Halocynthia roretzi
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The flow properties of sulfated polysaccharides purified from the ascidian Halocynthia roretzi tunic were
investigated. The sulfated polysaccharides produced aqueous solutions of low apparent viscosity with
pseudoplastic ﬂow behavior. The respective activation energies of TCA-treated and TCA-nontreated solutions
were 2.2248x10" and 1.442x10% J/kg-mol at a 150 L/s shear rate. The viscosity of the sulfated polysaccharides
solution was increased by the addition of sugar, while it was not changed by the addition of NaCl
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Dried ascidian tunic
<« acetone for 3 days
Ground (100 mesh)
Autoclaving (125C, 1~10 hrs) Enzyme treatment

Centrifugation(3000g, 15min)
— TCA(l : 10W/V)

Centrifugation(3000g, 30min)

< Ethanol precipitation

(3vol.)

Centrifugation(3000g, 15min)

< Dialysis
(D.W. for 24hrs)

Lyophilization

Enzyme digestibles and water solubles

Fig. 1. Preparation of enzyme digestibles and water solubles
from the ascidian tunics.
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7: A-3-# (Shear stress, Pa)

y: A@<E % (Shear rate, 1/s)

k: JZE A4 (Consistency index, Pa/S")

n: &A= (Flow behavior index)
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7app: R 7] A% (Apparent viscosity, Pa.S)
poo: §3F AR 7] X (Infinity apparent viscosity, Pa.S)
Ea: §-5&A438} oL A} (Activation energy of flow, J/kgmol)
R: 714244 (Gas constant, J/kg mol k)
T: A]2% (Absolute temperature, k)
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Fig. 2. Flow curves of water soluble solution from ascidian
tunic treated with TCA.
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Fig. 3. Flow curves of water soluble solution from ascidian
tunic not treated with TCA.
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Fig. 4. Shear stress-shear rate curves of water soluble solution
from ascidian tunic treated with TCA.
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Fig. 5. Shear stress-shear rate curves of water soluble solution
from ascidian tunic not treated with TCA.

Table 1. Power law constants on various concentrations at
20C of water soluble solution obtained by autoclaving

Conc.(%, wiv) Ka’(Pa. s) n’ r’
5 02968 06360  0.9961
] 10 03979 07240  0.9978
Treated TCA 15 03174 08006  0.9994
20 07901 08676  0.9989
5 03960 06835 09976
. 10 03688 08293  0.9993
Non-TCA 15 07937 08349  0.9987
20 11886 09007  0.9997

Con51stency index.

*Flow behavior index.

‘Correlation coefficient.

dWater solubles treated with TCA.
‘Water solubles not treated with TCA.

63: .

C)
s 0.08
9;
>
2 006
[e]
! i
2 0.04
g oo2r
3] - |
g 2 . ——o
< .
3 3.1 3.2 3.3 3.4 3.5 3.6

Temp.(1/k x 1000)

Fig. 6. Effect of temperature on the viscosity of water soluble
solution from ascidian tunics treated with TCA.
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Fig. 7. Effect of temperature on the viscosity of water soluble
solution from ascidian tunic not treated with TCA.

Table 2. Activation energies, infinity appearent viscosities,
and determination coefficients of water soluble solution
obtained by autoclaving

Shear rate Ea® b c
(1/s)  (IKg.molx10%)

30 20058 000364  0.9957

. 90 21664 000416 09963

Treated TCA 150 2.2248 000106  0.9950
225 16128 000939 09959

15 07475 141574  0.9955

. 30 11195 024310 09958
Non-TCA 90 14422 004805  0.9986
150 16002 002451  0.9960

Actlvatlon energy.

®Infinity apparent viscosity.
‘Coefficient of determination.

‘Water solubles treated with TCA.
‘Water solubles not treated with TCA.
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Fig. 8. Change in viscosity of different soluble solutions
from the ascidian tunics.

a: Sugar added water soluble solution treated with TCA.
b: Sugar added water soluble solution not treated with TCA.
c: NaCl added water soluble solution treated with TCA.
s: NaCl added water soluble solution not treated with TCA.
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