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Preparation of Oligosaccharides from Alginic Acid by Enzymic Hydrolysis
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Abstract

For the purpose of production of oligosaccharides from alginates, a bacterium was isolated from seaweed, and
then an enzyme which degraded alginates was obtained from the bacterium. A specific activity of the enzyme
was shown in G-rich block and Na-alginate (Wako Co.) as a result of reaction between the enzyme and six
types of alginates (G-rich block, M-rich block and 4 commercial Na-alginate). Degradation products were pre-
pared from the Na-alginate (Wako Co.) by the enzyme. The oligosaccharides were fractioned by Sephadex G-
25 and Bio-gel P-2 and identified on a thin layer chromatography (TLC). Degree of polymerization (DP) of

the oligosaccharides was shown from 2.6 to 7.5.
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Table 1. Properties of alginates used for production of
oligosaccharides

Substrate Source  Viscosity” DP” M./G,>
ratio
G-block prepared with 10.5  13.5-14.0 0.05
high viscosity
Na-alginate
M-block prepared with 8.3 9.0-11.5 122
low viscosity
Na-alginate
Na-alginate - 3,600- - 1.31
(Wako Co.) 3,700
High viscosity ~ Macrocystis 14,000 - 1.34
Na-alginate pyrifera
(Sigma Co.) (Kelp)
Medium viscosity Macrocystis 3,500 - 1.58
Na-alginate pyrifera
(Sigma Co.) (Kelp)
Low viscosity ~ Macrocystis 250 - 2.05
Na-alginate pyrifera
(Sigma Co.) (Kelp)

Yeps, viscosity of 2% solution at 25°C
Pdegree of polymerization
M area/G area from GLC analysis
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Fig. 1. Thin layer chromatography (A) and de-
gradation ratio (B) of degraded G- and M-block for
each reaction time GM: acid hydrolysates of sodium al-
ginate, UA: fractions of unidentified alginate oli-
gosaccharide, G-block, M-block: refer to the comment in
Table 1
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Fig. 2. Thin layer chromatography (A) and de-

gradation ratio (B) of degraded W.- and MV.-alginate
for each reaction time GM: acid hydrolysates of sodium
alginate (mixture of guluronic acid and mannuronic acid),
UA: fractions of unidentified alginate oligosaccharide, W.-
alginate: Na-alginate (Wako Co.), MV.-alginate: medium
viscosity Na-alginate (Sigma Co.)
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Fig. 3. Thin layer chromatography (A) and de-

gradation ratio (B) of degraded HV.- and LV.-alginate
for each reaction time GM: acid hydrolysates of sodium
alginate (mixture of guluronic acid and mannuronic acid),
UA: fractions of unidentified alginate oligosaccharide,
HV .-alginate: high viscosity Na-alginate (Sigma Co.), LV.-
alginate: low viscosity Na-alginate (Sigma Co.)
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Fig. 4. Thin layer chromatography of each fraction
separated by the Sephadex G-25 (MA: mannuronic acid,
GA: guluronic acid)
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Fig. 5. Thin layer chromatography of each fraction
separated by the Bio-gel P-2 (MA: mannuronic acid, GA:
guluronic aicd, A, B, C & D: unidentified oligosaccharide
fractions)

Table 2. Degree of polymerization of oligosaccharide
fractions separated by gel filtration with Sephadex G-
25 and Bio-gel P-2 gel

Degree of Polymerization (DP)

EF” EF, EF; A” B C D

- 62+£1.228+0525+0.54.0+0.55.0+£1.065+£1.0

YEF,, EF, & EF,: fractions of separated by the Sephadex G-
25 as shown in Fig. 4

“A, B, C & D: fractions obtained from TLC of Bio-gel P-2
chromatography (Fig. 5)
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