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The study of the metabolism of lower organisms has recently attracted con-
siderable attention. Therefore, we decided to study a relatively less frequently inves-
tigated group of organisms, fungi of the family Basidiomycetes, the group of wood-
decaying fungi in particular.

Fatty acids produced by fungi usually contain 14-20 carbon atoms. Saturated
straight-chain fatty acids and branched and unsaturated acids with carbon chains
longer than 20 are less frequent’. In Saccharomyces cerevisiae, in addition to common
C10—Cis acids, very long fatty acids representing up to 2% of all fatty acids were
described?-3.

Fatty acids, primarily acids with even carbon numbers and chain lengths of
up to C;6, were detected on the surface of conidia and sporangiospores of various
species of the genera Alternaria, Botrytis and Neurospora*, but very long fatty acids
of up to C;, were only detected in Fomes igniarius®.

On the basis of our previous studies of fatty acids in green algae®, fungi of the
genus Claviceps’, class Ascomycetes, we began to study other groups of lower or-
ganisms, viz., fungi of the class Basidiomycetes. According to literature data~5 we
assumed that these fungi should also contain very long fatty acids, and this assump-
tion was fully confirmed.

EXPERIMENTAL

Mature fruit bodies of common wood-decaying fungi supplemented by grow-
ing fungal species were all collected in dry weather about 30 km south of Prague,
within the period November 1985-October 1986. They were identified taxonomically;
the fruit bodies are kept in our Department.

About 100 g of fungi were extracted according to Bligh and Dyer®. Total lipids
(1-2%) were hydrolysed and the unsaponifiable fraction was extracted three times
with diethyl ether, the pH of the aqueous solution was adjusted to 1 and fatty acids
(1/2-1/3 of total lipids) were extracted again three times with diethyl ether. Fatty
acids were esterified with a mixture of 14% boron trifluoride in methanol and sub-
jected to thin-layer chromatography (TLC) on silica gel H (Merck, Darmstadt,
F.R.G.) using hexane—diethyl ether (80:20).
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The positions of the double bonds in the methyl esters were determined on the
basis of splitting of pyrrolidides (pyrrolidides were prepared by boiling the methyl
esters in pyrrolidide and acetic acid) in the mass spectrum®. Methyl esters of fatty
acids with more than 21 carbon atoms were separated by high-performance liquid
chromatography (HPLC)'°. Individual methyl esters of monoenoic fatty acids were
oxidatively degraded'! and the monocarboxylic and dicarboxylic acids obtained were
converted into methyl esters by reaction with diazomethane and identified by gas
chromatography-mass spectrometry (GC-MS)!1.12,

GC-MS of the methyl esters was performed on a HP 5995 instrument (Hew-
lett-Packard, Avondale, PA, U.S.A.) with an HP-1 fused-silica capillary column (25
m) as described previously'!. Methyl esters of mono- and dicarboxylic acids were
analysed according to Rezanka and co-workers! 12, Pyrrolidides were separated on
an HP-1 fused-silica capillary column (25 m) according to the literature!3.

HPLC was carried out on an SP 8000 apparatus (Spectra-Physics, U.S.A.) on
a 50 cm x 6 mm 1.D. column with RP-1 as described previously!°.

RESULTS AND DISCUSSION

Fatty acids produced by fungi have previously been analysed on packed col-
-umns, where the identification of 10-15 acids has already been achieved successfuly!+
and usually even lower numbers of fatty acids have been detected.

In order to demonstrate very long-chain fatty acids it is necessary to analyse
the sample for a sufficiently long time period and to perform chromatography on a
capillary column. The use of such a column as described previously®:” made it pos-
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Fig. 1. GC-MS analysis of fatty acid methyl esters from Trametes unicolor (from 25 to 50 min; start after
clution of dominant peaks, e.g., C,s FAME). m/z 74: single ion monitoring (SIM) for m/z 74 = base peak
for saturated fatly acid methyl esters. m/z 55: SIM for m/z 55 = base peak for monoenoic fatty acid
methyl esters. TIC = total ion current. Peaks: | = 1%:1; 2 = 19:0; 3 = 9-20:1; 4 = 20:0; § = 2I:1;
6=210,7 = 13-22:1; 8 = 22:0;, 9 = 23:0; 10 = 13-24:1; |1 = 15-24:1; 12 = 24:0; 13 = 16-25:1;
14 = 25:0; 15 = 17-26:1; 16 = 26:0; 17 = 27:0; 18 = 28:0; 19 = 29:0; 20 = 30:0 FAME.
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sible to increase significantly the number of peaks identified, as is also demonstrated
here. For instance, Takagi ef al.' found a 24:6 n-3 acid using only a capillary column
in an analysis that procceded for a further 75 min after elution of the last known
acid, i.e., 24:1 n-9.

The pyrrolidide method for the determination of double bond positions is
limited primarily by the chromatographic behaviour of pyrrolidides. For the elution
of these derivatives a temperature up to 50°C higher than that for the elution of
methyl esters must be used. In addition, pyrrolidides of fatty acids with more than
24 carbon atoms can only be chromatographed by means of on-column injection,
which is not suitable when using GC-MS.

On the basis of the above findings and useful experience!! in the determination
of double bonds after oxidation as mono- and dicarboxylic acids, we decided to use
this method in studies of fatty acids with more than 21 carbon atoms.

Linoleic acid was detected as a major acid in all fifteen species studied (see
Table I). Its content did not decrease below 10% and sometimes it exceeded more
than 50% of the total fatty acids present. The occurrence of other fatty acids, in
addition to linoleic acid, i.e., palmitic acid and oleic acid, is in agreement with lit-
crature data’®!?. The most significant inter-genic and inter-species differeaces were
detected with stearic acid, where they varied over a range of up to two orders of
magnitude, which is again in agreement with literature data!’-'%. In contrast to pub-
lished data, we were able to detect a wide range of fatty acids differing primarily in
chain length, from C;; to C,o. Only Epstein et al.® identified acids of up to Cjs
(traws of Cio and ng).

In contrast to all other published data, we detected acids of up to C;o as
common lipid components; their concentrations were of the order of 1% and 0.1%
for C,4 and C;¢ acids, respectively (Fig. 1).

We also identified branched-chain fatty acids(iso- and anteiso-C,,-C;, acids)
and unsaturated acids, in which three and two positional isomers were detected in
C;p and ng, mp&lively.

On the basis of titerature data®, our carlier resuits? and those obtained here,
it can be concluded that very long-chain fatty acids are common in fungi, where they
play a biochemical role that has not yet been clarified.
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