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Bioactivities and chemical properties of components obtained
from Coprinus comatus of an edible mushroom
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Abstract. One of the edible mushrooms, Coprinus comatus (CPCM), was successively extracted in a similar
fashion with water at ambient temp., with hot water at 100 ‘C, with 0.1 M NaOH at ambient temp., with 0.5 M
NaOH at ambient temp. and with 0.05 M NaOH at 100 C. The crude polysaccharides, the non-dialyzable
fractions of these extracts were designated C-1 ~ C-5, respectively. In order to investigate the biological
activities of each fraction, the mitogenic activities using spleen cells of C3H/HeN and C3H/HeJ mice, and the
growth inhibition of cancer cells using MCF-7 were examined as the biological activation assays in vitro. In
consequence, both the polysaccharide fractions extracted with cold water (C-1) and hot water (C-2) exhibited
clearly mitogenic activities in comparison with the other fractions. The soluble fraction extracted with 0.05 M
NaOH (C-5) showed the most remarkable growth inhibition (inhibitory rate : 30 %). C-5 showed the highest
sugar content (74.0 %). In the next place, C-2 showed higher sugar content (66.4 %) and much more yield
(2.08 %) than the others. The sugar content of C-1 was less than 30 %. C-2 consisted of 44.1 % neutral sugar
and 22.3 % uronic acid. It was decided to investigate the chemical properties of C-2 further because it had
much higher yield and higher carbohydrate content than the other fractions. The constituents of neutral sugars
in C-2 were identified as Xyl, Man, Gal, Glc in molar ratio of approximately 0.4 : 1.0 : 1.3 : 3.5. These results
suggested that the mitogenicity was dependent on the polysaccharide moieties. It was concluded that the
chemical properties of bioactive fractions from CPCM should be examined more minutely. To purify the
bioactive fraction, C-2, was submitted to an ion-exchange chromatography, and was separated into two major
fractions, C-2-1 and C-2-2. Both fractions exhibited the similar mitogenic activities. For the first stage, it was
chosen to physiochemical properties of C-2-2 that possessed much more yield and showed mitogenic activity
stronger than the other. C-2-2 contained protein (1.0 %), and the polysaccharide which consisted of neutral
sugar (69.7 % as Glc) and uronic acid (30.9 % as GlcA). The constituents of neutral sugar in C-2-2 was
composed of Rha, Fuc, Man and Glc in a molar ratio of 0.4 : 0.4 : 0.5 : 1.0 : 13.6. When C-2-2 was reduced by
the Taylor and Conrad method, the molar ratio of Glc in that increased evidently rather than the C-2-2 of pre-
reduction. These results suggested that the uronic acid in C-2-2 was dependent on GlcA. Controlled hydrolysis
of C-2-2 was performed with 0.01M, 0.05M and 0.IM TFA. It was confirmed that in comparison with non-
dialysates fraction of 0.01M TFA controlled hydrolysates (CN-1) and non-dialysates fraction of 0.05M TFA
controlled hydrolysates (CN-2), the activity of non-dialysates fraction of 0.1M TFA controlled hydrolysates
(CN-3) was shown to become more weak. At this result, CN-3 was considered de-gradated residue of CN-2,
and it was suggested that CN-2 was the active core portion of C-2. The reduction of acid sugars was performed
by the Taylor & Conrad method to identify the acid sugars in CN-2. The result was showed that the volume of
Glc in reduced CN-2 increased clearly much more. So, it was suggested that the increasing of Glc in reduced
CN-2 was derived from GIcA included in CN-2
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Hexane, ambient temp.

Hexane extract Res.
H0, amblent temp

Sup. Res.

| dialysis, E{OH i H.O, 100°C
Ppt Sup. Res.
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Fig1. Diagram of Extraction Procedure Applied on Coprinus
comatus
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Table 1 Mitogen Activities of Extracted
Fractions from Coprinus comatus

Fractions Mitogenicities
C-1 +
C-2 +
C-3 —
C-4 —
C-5 -
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Table 2 Mitogen Activities of C-2-1 and C-
2-2 Separated from C-2

Fractions Mitogenicities
C-2 +
C-2-1 —
C-2-2 +

C-2-2 (100%)

0.01M TFA, 100°C, 3h

dialysis

dialyzable
CD-1 (12.0%)

non-dialyzable
CN-1 (88.0%)

0.05M TFA, 100°C, 3h

dialysis

dialyzable
CD-2 (28.1%)

non-dialyzable
CN-2 (59.9%)

0.1M TFA, 100°C, 3h
dialysis
dialyzable non-dialyzable
CD-3 (24.9%) CN-3 (35.0%)

Fig2. Procedure of Controlled Hydrolysis Applied on C-2-2

Table 3 Mitogenic Activities of Extracts from Hydrolysates
Using Spleen Cells of C3H/HeN Mice

Samples Mitogenic Activities

C-2-2 ++

CD-1 -

CD-2 —

CD-3 -

CN-1 ++

CN-2 ++

CN-3 +

LPS +++

FEBMHEEFICBV T, WFNOESIZ D EHED
AW 57z (Table 1), $F1Z, CN-1 & CN-2 IZIX[FEFE
BEOHENRO LN, LPLENEL, RDEVER
BETH 5 0.1 M TFA % Fv TR 72 kK@Y o 3k
ENTEME 4 CN-3 Tit, CN-1B LU CN-2 & kR T
EMDTEEICIE o/, DI L, EHHSD
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Table 4 Comparison with Molar Ratios of Component Sugars

Hydrolysate Molar Ratios
Fue Xyl Man Gal Gle AGIeA
CN-2 *! 02 02 02 10 514 216
CN-2 *2 Tr 07 06 1.0 80.0 Tr
Tr: Trace

* 1 CN-2(pre-reduced)
*2 CN-2 reduced by the Taylor and Conrad Method
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C-2-2%0.01M, 0.05M, 0.1 M TEA TIEXR N7 55
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THEHEEILZDEEDPTH Lolze 2D LMD,
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