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STUDIES ON MECHANISMS OF MANUFACTURING ALGIN
(PART ID THEORETICAL STUDIES ON THE MANUFACTURING PROCESS OF ALGIN

Noboru SUZUKI

(Faculty of Fisheries, Hokkaido University)

Only a few theoretical work's‘ have been reported regarding the process for manufacturing
algin from brown algae. It is desirable to convert algin into definite form extracting it
from brown algae, because algin in brown algae exists in various types of combination,
such as insoluble salts, free acid 'and other compiex compounds. Processes for manufacturing
algin, which is converted into free acid or calcium alginate by means of pretreating algae
with dil. HCl or calcium salts, are reported in this paper.

The mechanism of extracting alginic acid.

Alginic acid is dissolved through neutralization by hydroxide or carbonate of alkali
metals, ammonium or magnesium.

'Alginic acid is also dissolved through double decomposition as follows;

Alg-COOH + MA=AIg-COOM + HA .

where Alg-COOH presents alginic acid, M alkali metals, ammonium radical or magnesium
and A acid radical. In thke above reaction, if the ionization constant of HA is less than
that of alginic acid, alginic acid ought to be dissolved into soluble alginate. Mean ionization
constant -of alginic acid measured is 0.87 ¥ 10~'. Through the experiment it is clarified that
alginic acid is dissolved by every MA.which satisfies the above mentioned conditions.
Several examples of these MA are shown as Table 1.

The extracting mechanism of calcium alginate.
1) Dissolution by double decomposition.

Calcium algmate is dissolved into soluble alginate following double decomposxtmn

Ca- Algmate + MA=M-Alginate + CaA

The solubility product of Ca- alginate should be considered as the order of 10% (20~30°C).
Ca-alginate ought to be dissolved by each MA where corresponding solubility. product of
CaA is less than that of Ca-alginate. Through the experiments the reasoning is proved and
several MA by which Ca-alginate is converted into soluble alginate are shown as Table 2.

Ca-alginate is also dissolved into soluble alginate because of the formation of strongly
combined complex salt between CaA and excess of MA. Typical examples of these MA are
Rochellesalt and Na,S:0s.
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2) Dissolution by ionner exchange reaction.

Ca- alginate is made to swell at first and then dissolved partly into soluble alginate by
MA solution which shoubld form soluble CaA following the above mentioned reaction,
although Ca-alginate is made to contract by heating with distilled water.

. It is considered that ionner exchange reaction occurs between Ca ion of Ca-alginate
and M ion of MA. The reaction is concluded by means of the removal of the produced
CaA from the system. ‘ '

New processes of manufacturing algin from brown algae. .

On the basis of the above described mechanisms, many processes of manufacturing algin
from brown algae might be expected. Recommendable processes are found to obtain algin
from brown algae as follows;

1) Dissolution by Na:SOs. A
Alginic acid is dissolved into Na-alginate by Na:SO; as follows;
Alg —-COOH+Na: S0s = Na-alginate+ H,0+ SO,

The reaction proceeds keeping the acid, and the filtration is very easily done. The
solution is prevented from decomposition by microorganisms and algin is bleached by the
formation of SO..

Practical application of ‘manufacturing algin from brown algae is as follows.

In order to convert various types of algin in brown algae into free alginic acid, élgae
are treated with 0.1 n HCl solution for 15~80 min. at 50~60°C. After removal of acid
solution, 15% by weight to dried algae of Na,SO; and 80 times the quantity of water are
added to the remaining algae and heated for 1 hr. at 60~70°C, then the bodies of the
algae4 are completely disintegrated.

2) Dissolution by the application of ionner exchange reaction.

Brown algae are treated with boiling water for 15~80 min. to swell the plants.
Removing from the water, the plants are treated with saturated Ca(OH)s or 0.5% CaCl.
solution for 15~80 min. at 80~100°C to convert algin in brown algae into Ca-—alginate
and to fix the pigment of the cortex to make it insoluble. Rejecting the extract the plants
are treated with 0.52 NaCl solution for 80~60 min. at 80~100°C. Ca—alginate is swelled
and partly produced Na—alginate is dissolved, while the pigment is left in the plants.
Without drawing off the extract, plants are mercerated with Na:COs; 102 weight to dried
algae for 10~20 min. with gentle stirring. Mercerization proceeds very rapidly although
the pigment is left in the epidermis without dissolution. The color of the algin thus
obtained is almost white without any bleaching process and its viscosity is very high
owing to the short duration of the alkali treatment. The filtration of mercerized algae is
very easy because epidermis and other mucilages are hardly dissolved.
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