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Abstract

The rhamnan sulfate extracted from green algae seaweed, Monostroma nitidum was characterized on sugars,
sulfate compositions and molecular structure. Rhamnan sulfate was extracted with boiling water, and purified
with two steps of cetylpyridinium chloride and ion exchange chromatography. The yield of crude rhamnan
sulfate was about 2% from raw material. Rhamnan sulfate fraction, F-4 was composed of 30% rhamnose,
0.9% arabinose, 2.5% xylose, 2% glucose and 32.6% sulfate. Rhamnan sulfate F-4-3 obtained from F-4 frac-
tion was composed of 36.8% rhamnose, 3.6% xylose, 2.7% glucose, 1.4% galactose and 30.8% sulfate. The
molecular weight of F-4-3 fraction was estimated as 10,000-10,300 dalton with Sephacryl S-200 gel filtration

chromatography.
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Table 1. Composition of rhamnan sulfate standard and rhamnan sulfate M or rhamnan sulfate L-HCl extracted

from Monostroma nitidum

Rhamnan content (%)
sulfate Sulfate Sugar” Rha Ara Xyl Man Gal Glu
Rhamnan sulfate 327 67.3 67.3 ND? ND ND ND ND
standard
Rhamnan sulfate 32.0 68.0 48.4 23 53 23 2.5 7.2
M
Rhamnan sulfate 31.6 68.4 50.7 2.2 4.9 2.2 2.8 5.6
L-HCL
i’Detcrmincd by phenol sulfuric acid method
“Not detected
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Fig. 1. Gas chromatograms of rhamnan sulfate M and
rhamnan sulfate L-HCl obtained from Monostroma ni-
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Table 2. Content of sugars and sulfate of viarious rhamnan sulfate treated with c-amylase

Rhamnan content (%)
sulfate Sulfate  Sugar Rha Ara Xyl Man Gal Glu
Rhamnan sulfate 32.0 68.0 48.4 23 53 2.3 2.5 7.2
M
Rhamnan sulfate 30.4 69.6 51.8 1.6 5.6 2.0 2.5 6.1
M-amyl-1"
Rhamnan sulfate 29.8 70.2 53 2.0 5.1 1.7 22 58
M-amyl-2”
"thaman sulfate M hydrolyzed with 1% a-amylase (10 m/)
“rhaman sulfate M hydrolyzed with 1% o-amylase (30 m/)
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Fig. 3. Gas chromatogram of each fraction (a) Fraction
F-1, (b) Fraction F-2, (c) Fraction F-3, (d) Fraction F-4;
M.G. Methyl B-D-glucoside
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Fig. 4. Anion exchange chromatogram of rhamnan sul-
fate F-4 fraction by elution of linear gradient method

Table 3. Composition of fraction F-4-1, F-4-2 and F-4-
3 obtained from rhamnan sulfate M

Fraction Content (%)
No  gulfate Rha  Ara Xyl Man Gal Glu

F4-1 260 337 1.1 40 05 12 16
F-4-2 282 350 10 29 04 14 22
F4-3 308 368 08 36 08 14 27
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Fig. 5. Percentage of sugar composition of purified
rhamnan sulfate
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Fig. 6. EIectrophoresns of rhamnan sulfate; rhamnan
sulfate standard (1), chondroeitin :sulfate (2), rhamnan
sulfate M (3), Fraction F-4-1 (4), Fraction F-4-3 (5)
(a) 1.0 M acetic acid-pyridine (pH 3.5). (b) 0.2 M calcium
acetate, (c) 0.1 M HCl
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Fig. 7. Gel filteration chromatogram of rhamnan sul-
fate F-4-3 fraction
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