Mushrooms as a Source of Polyprenols
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Accumulation of long chain polyprenols in leaves of
plants was first described 50 years ago. Polyprenols
were found in a number of angiosperm plants and
conifer trees (Chojnacki and Vogtman, 1984). These
compounds have a broad spectrum of physiologi-
cal activity. Dolichols are partially hydrogenated
polyprenols. The physiological activity of dolichols
is several times higher than polyprenol activity
(Grigoreva and Moiseenkov, 1989). Dolichols oc-
cur in mammalian tissues and yeast, and they are
also found in some plants (Mankowski et al., 1976;
Kukina et al., 1991). Bactoprenols were found in
bacteria, but the data about “fungoprenols”are absent
in scientific literature.

Polyprenols were isolated from the following
mushrooms: Armillaria mellea (Vahl:Fr.) P. Kumm.,
Fomes fomentarius (L.:Fr.) J.J. Kickx, Tricholoma
populinum ]. Lge, Lycoperdon perlatum Pers.:Pers.,
and Swuillus luteus (L.:Fr.) S.F. Gray. The samples
of fresh mushrooms were extracted by a mixture of
hexane and isopropanole in a ratio of 1:1. Adding
water to the extract formed two layers of liquid. The
hexane included the nonpolar substances and alcohol
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included a number of polar components. These frac-
tions may be investigated separately. Samples of ex-
tracts were investigated by high-performance liquid
chromatography with the ester of tocopherol as an
internal standard. HPLC was performed as described
previously (Mankowski et al., 1976) for plantaprenols
from sea buckthorn leaves. The yields of extractive
substances from these samples and content of poly-
prenols in extracts are presented in Table 1.

'The distribution of polyprenols in free and esteri-
fied forms is summarized in Table 2. The accurate
analysis of chromatographic data led to conclusions
about the differences of polyprenols. Armillaria mel-
lea, Lycoperdon perlatum, and Tricholoma populinum
contain predominantly acetylated polyprenols.
Polyprenols from Suillus luteus were investigated
after saponification because the polyprenols were
esterified with fatty acids. S. Juteus probably con-
tain small amounts of dolichols. The polyprenols
in Fomes fomentarius and S. luteus are present in
minute amounts.

According to this research, mushrooms are being
considered as new sources of polyprenols.
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TABLE 1. Polyprenols Accumulation in Different Species of Mushrooms

Yield of hexane Content of Yield of alcohol Content of
Species extract (% from polyprenols in extract (% from polyprenols in
dry weight) hexane extract dry weight) alcohol extract
Armillaria mellea 3.0 3.2 10.2 Traces
Fomes fomentarius 0.7 0.2 12.0 Traces
Tricholoma populinum 2.5 2.0 8.2 Traces
Lycoperdon perlatum 0.7 1.1 4.0 Traces
Suillus luteus 2.5 0.5 30.0 Traces
TABLE 2. Distribution of Polyprenols
Species Total polyprel?ols Content of components (%)
(% of fresh weight) | 14 15 16 17 18 19 | 20 | 21

Armillaria mellea 0.01
Free 0.003 52 | 105 17.5 325 32.6 8.4
Acetylated 0.007 6.3 17.0 35.7 27.4 9.7 3.8
Fomes fomentarius 0.0005 + + + +
Tricholoma populinum 0.007
Free 0.0024 9.3 | 15.6 26.7 26.0 22.2 Tr.
Acetylated 0.0056 135 | 21.7 32.7 28.5 3.6
Lycoperdon perlatum 0.007
Acetylated 0.007 11.8 | 529 | 235 | 11.8
Suillus luteus 0.00007 + + + +
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