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Abstract

A seaweed Ecklonia cava from Jeju island was irradiated with 0.1~6 Mrad of gamma-rays and
the yield and viscosity characteristics of alginates from it were examined. Irradiation below 1
Mrad dose brought about a 70% increase in the yield while higher doses caused slight decreases.

Viscosity behavior of alginates below 0.5 Mrad dose was not altered while the viscosity decreased

markedly above 1 Mrad dose, likely due to the depolymerization.
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Fig. 1. Effect of y-irradiation on the yield of
alginate from seaweed (FEcklonia cava)
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Table 1. Estimation of the degree of polymerization of alginates extracted from
r-irradiated seaweed (Ecklonia cava) by periodate oxidation method

10~ consumed* I HCOOH produced*
Radiation dose T Dgree of
(Mrad) Reaction time (hr) polymerization**
48 72 ] 96 [ 48 72 9%
0 0.93 0.95 | 1.00 — - — 300
0.1 0.93 0.95 | 1.00 — — — 300
0.25 0.93 0.95 } 1.00 0.01 0.01 0.01 300
0.5 0.94 0.95 | 1.01 — 0.01 0.02 260
1.0 0.96 0.97 ( 1.02 0.01 0.02 0.03 220
2.0 0.96 0.98 | 1.02 — 0.02 0.03 150
4.0 0.97 0.07 1.03 — 0.02 0.04 100
6.0 0.97 0.98 1.05 - 0.02 0. 05| 60

* Number of moles/mole of anhydrouronic acid unit

** Calculated on the assumption that 3 moles of formic acid are produced
are consumed per mele of alginic acid
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Fig. 2. Concentration-viscostity relations of
alginates extracted from y-irradiated
seaweed

and (n+2) moles of periodate
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Fig. 4. Rheological types of alginates extracted
from r-irradiated seaweed (1% concn. at

25°C)
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Fig. 5. Changes in the viscosity of alginates
extracted from 7-irradiated seawed

with temperature(1% concn.)
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Table 2. Estimation of the degree of polymerization of alginates extracted from y-irradiated

seaweed (Ecklonia cave) from viscosity data

Radiation dose Intrinsic viscosity Average K value ' Degree of
(Mrad) (poise) (p) in equation* | polymerization
0 16 0.02—0.03 300
0.1 16 0.02—0.03 300
0.25 16 0.02—0.03 300
0.5 16 0.02—0.03 300
1.0 8 0.04 150
2.0 8 0.04 150
4.0 7 0.04 130
6.0 5.5 0.02 100

* Equation by Davis“®: IogA pse/C=log(p) +K(0)C
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