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‘Studies on Antitumor Components of Flammulina velutipes
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Abstract: To find antitumor components with low toxicity in the Basidiomycetes of Korea,.
the carpophores of Flammulina velutipes (Fr.) Singer were extracted with hot water for eight
hours. The extract was purified by dialyzing through Visking tube and a protein-bound polysa-
ccharide fraction was obtained as pale brownish amorphous powder after freéze-drying. The
fraction was examined for antitumor activity against sarcoma 180 implanted subcutaneously in
the left groin in ICR mice. The inhibition ratio of this fraction against the tumor was 62.3%
at the dose of 10mg/kg/day for the period of ten days. The tumors in three of the ten treated
mice were completely regressed. The chemical analysis of the antitumor component by anthrone
and Lowry-Folin methods showed that it consisted of a polysaccharide (42.4%) and a protein
(24.5%). The hydrolysis of the polysaccharide moiety with 3% HC1-MeOH and trimethysilylation
of the hydrolyzate yielded five monosaccharides which were identified by G.L.C. Several amino
acids were identified by an amino acid autoanalyzer in the acid hydrolyzate of the protein moiety.

Keywords: Antitumor components, Basidiomycetes, Flammulina wvelutipes, Protein-bound

polysaccharide, Chemical analysis, Amino acids.
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‘ Protein-Polysaccharide j (Pale brownish powder)

Scheme I: Fractionation procedure for the protein-polysaccharide components.
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Table I. Running conditions of G.L.C.

1.5% OV-1 (80-100mesh shimalite)

Column
1.5m Boronsilicate glass column
Temperature Column 160°C
Detector 290°C
Injector 250°C
Flow rate N; : 50ml/min.

H; : 60ml/min. (0.8kg/cm?)
Air : 88ml/min. (1.2kg/cm?)

- trimethylsilylation %

"7 EF 10mgol sty F9¥ 23S B?‘SM
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Z2ZAE A48 t. GLC chromatogram A2 =2
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2) S g P FA ol 24 (Kim ef al.,
1980)

2l ek Lowry-Folin® w¥o] vl albumin
& 22 st A2 98 77 Lowry FolinAl @ ¢

Table II.. Running condition of amino acid analyzer.

1% 20mge 2m14 '

Columns
AN amino acid . 9mm¢ X 550mm
B amino acid : 9mmg X 100mm
Ion Exchange Resin ’
AN : Hitachi Custom Ion Exchange
, Resin No. 2613
B . Hitachi Custom Ion Exchange
Resin No. 2611
Buffer Flow Rate
Buffer : 60ml/hr
Ninhydrin Reagent : 30ml/hr
Column Temp. : 55°C
Reaction Bath Temp. : 100°C
Photometer
Measuring wavelength : 440 and 576nm
Detector : Selenium photocell
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Fig. 1. Effect of the antitumor fraction on the life-
span of mice implanted with sarcoma 180.
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Table IV. Chemical color reactions of the antitumor
components from Flammulina velutipes.

“Table III. Antitumor action of the extract of
Flammulina velutipes on sarcoma 180 in
mice.

Average il
Group wmor  [nbibltion  Complete
weight(g) °© g€
Control 10.1 -£1.03 - -
2mg/kg/day 6.48+0.93 35.8 1¢/104

10mg/kg/day 3.82:+0.70° 62.3 3/10

50mg/kg/day 4.56+0.76 54.9 2/10

a . Mean+S.E. b : P<0. 001

« ! The number of mice in which 1009 regression
of the tumor was observed.
d : The number of mice used.

Tests Color Result
Anthrone test dark-green ++
Molish test purple 1+
Todine test — —
Xanthoprotein test yellow +
Tryptophan test violet-brown  #
Biuret test purple-blue +
Ninhydrin test blue-violet +
Ninhydrin test(on hydrolysate) violet H
Lowry-Folin test dark-blue +.
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Table V. The level of polysaccharide and its mono-

saccharide content in the antitumor fraction

of F. velutipes.

. Total polysaccharide 42.4%
Monosaccharide content %
Glucose 45. 4
Galactose 24.3
Mannose 20.3
Xylose 4.3
Fucose 5.7

alu.
0 5 1o 15 zo wmmn

Fig. 2. G.L.C: pattern of the methanolysate of the
antitumor fraction from Flammulina velu-
tipes.
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Table VI. The level of protein and its amino acid’
contents in the antitumor fraction of F.

velutipes.

Total Protein 24.5%
Amino acid content %
Lysine 7.45
Histidine 1.41
Arginine 4. 86
Aspartic acid 10.68

" Threoniné 7.71
Serine 5.50
Glutamie dcld 16.05
Proline 7.75
Glycine 7.18
Alanine 4.98
Valine 5.06
Methionine 0.39
Iso-leucine 5.01
Leucine 4.65
T¥rosine 5.32
Phenylalanine 5.71
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Fig. 3. IR spectrum of the polysaccharide in KBr.
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Fig. 4. Chromatogram of amino acids of the protein
hydrolysate in the antitumor fraction of
Flammulina velutipes.
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