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Oligouronides Obtained by Enzymatic Cleavage of Alginate (IV)

Unsaturated diuronic acid

Toshifumi Krvonara and Mitsuyoshi YosHikawa
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Fig. 1. Ultraviolet absorption spectrum of the
unsaturated diuronic acid.
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Fig. 2. Absorption spectrum of the unsaturated
diuronic acid in thiobarbituric acid test.
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Table 1. Color reaction of unsaturated diuronic acid.

reaction

maximum absorption of
unsaturated diuronic acid

maximum absorption of control®

- ——

L-cystein-sulfuric acid

390 my and 480 my

390 mp and 480 my

phenol-sulfuric acid 485 mp 480 mp
L-cystein-carbazole—sulfuric acid 540 mp not obserbed?
carbazole-sulfuric acid 530 mpy 530 my
thiobarbituric acid 550 mp —_

2) D-mannuronic and L-guluronic acids were used as control.
b) Absorption naximum was not observed between 400 and 900 myt.
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Fig. 3. Paper chromatogram of the acid hydrolysate
of the unsaturated diuronic acid.
1; unsaturated diuronic acid
2; hydrolysate
3; Na-mannuronate
4; Na-guluronate
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Fig. 4. Ultraviolet absorption spectrum of the
products obtained from the unsaturated
diuronic acid by acid hydrolysis.
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Fig. 5. Periodate oxidation of the diuronic acid.
—(O—; unsaturated diuronate
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Summary

A diuronic acid, which was separated by cellulose column chromatography from the cleavage products of
alginate by the action of a lyase preparation from alginomonad, was isolated as rod crystals of m. p. 142-142.5°C
(decomp), [@]2!-5-8 (in water). Two crystalline derivatives of the diuronic acid were also prepared, one was
quininate, m. p. 153-154°C, and the other brucinate, m. p. 173-174.5°C.

Ultraviolet absorption analysis and thiobarbituric acid test revealed that the diuronic acid had a double bond
in the molecule, which was similar to that of unsaturated triuronic acid previously reported. Mannuronic
acid, 2-furancarboxylic acid and 5-formyl-2-furancarboxylic acid were detected on hydrolyzing the diuronic
acid with sulfuric acid. Infrared spectral analysis of the diuronic acid also showed the presence of carboxylic
group and double bond in the molecule. The reducing power of the diuronic acid was found to be approxi-
mately one-half of that of mannuronic acid. Three moles of periodate were consumed by one mole of the diu-
ronic acid in periodate oxidation.

These results mentioned above suggest that the structure of this diuronic acid is 0-4-deoxy-a-L-erythrohe-
xopyranosyl-4-enyluronic acid-(1—>4)-D-mannuronic acid,



