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ABSTRACT: A key molecule in the pathogenesis of Alzheimer’s disease (AD) is the famyloid peptide (AfS) gen-
erated by Ssecretase activity, an aspartic protease. This study was designed to evaluate inhibitory effect of the high-
molecular weight water-soluble polysaccharides (Et-P) isolated and purified from Phellinus linteus fruiting body on
B-secretase activity. The Et-P was purified from the hot water extract of Phellinus linteus fruiting body mainly
by 75% ethanol precipitation and DEAE-Cellulose column chromatography. From the DEAE-Cellulose chromato-
gram and molecular weight analysis, the Et-P was shown to be a mixture of three polysaccharides with molecular
mass of 1,629, 1,294, and 21 kDa, respectively. The monosaccharide composition of Et-P was determined to be glu-
cose, galactose, and mannose as major sugars, glucose being the most prominent one (48% in mole percentage).
The elemental analysis and FT-IR analysis suggested that Et-P is typical polysaccharides having at least partially
Plinkages and possible existing as complex with phenolic compounds. The laminarinase digestion and HPAEC-PAD
analysis suggested that Et-P is a variant of beta-(1,3)-glucans. The Et-P showed DPPH radical scavenging activity
and, especially, a significant inhibitory activity on Ssecreatase activity (48% inhibitin at 100 pg/mL), suggesting that
they may inhibit the formation of A which is the major causative of Alzheimer's disease. The results of this study
suggest that the water soluble polysaccharides of Phellinus linteus fruiting body can be a potent material for the
development of preventive or therapeutic agents for AD.
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Fig. 1. DEAE-cellulose column chromatography of the ethanol-
precipitated high-molecular weight polymers obtained
from the hot-water extract of Phellinus linteus fruiting
body. Each fraction was assayed for carbohydrate by
phenol-sulfuric acid method.
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Fig. 2. Monosaccharide composition analysis by HPAEC-PAD
analysis of the purified water-soluble polysaccharides
(Et-P) of Phellinus linteus fruiting body. Standard
monosaccharides(Sigma): 1, Fucose; 2, Arabinose; 3,
Rhamnose; 4, Galactose; 5, Glucose; 6, Mannose; 7,
Xylose.

Table 1. Elemental analysis of Et-P
%N

Element %C %H %S

Experimental composition
(Yow/w)

Et-P*

“‘Approximately 1 mg of Et-P was used for analysis.

1.1899 35.9227 5.3409 0.4056
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Fig. 3. Molecular weight determination of the purified poly-

saccharides (Et-P) of Phellinus linteus fruiting body by
size-exclusion HPLC. The standard size markers were
Dextran and Pullulans(Sigma): a, 2,000; b, 788; c,
404; d, 212; e, 22.8; f, 11.8 KDa (A, B, C: the
polysaccharides of Et-P). (A), R*=0.9966; (B),
R*=0.9889.
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Fig. 4. FT-IR analysis of Et-P.
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Fig. 5. HPAEC-PAD analysis of laminarinase-digested Et-P.
The Et-P polysaccharides were hydrolyzed with lami-
narinase and portions of each hydrolysate were
analyzed by HPAEC-PAD. (A), authentic glucose and
gentiobiose; (B), laminarinase-hydrolyzed laminarin
(Sigma); (C), laminarinase-digested Et-P.
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6. DPPH radical scavenging activity of the hot-water
extract and water-soluble polysaccharides (Et-P) of
Phellinus linteus fruiting body. Results are from three
independent experiments and expressed as mean + SD
(n=3). PL-WE, hot-water extract; Et-P, purified
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