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CHEMOTAXONOMIC STUDY OF ORELLANINE IN SPECIES OF
CORTINARIUS AND DERMOCYBE

SyYLVIE RAPIOR, CLAUDE ANDARY, AND GUY PRIVAT

Laboratoire de Botanique, Phytochimie et Mycologie, Faculté de Pharmacie,
Avenue Charles Flahault, 34060 Montpellier Cedex, France

Cortinarius orellanus (Fr.) Fr. and Cortinarius
speciosissimus Kithn. & Romagn. are mush-
rooms responsibie for deadly poisonings in many
European countries. Research on the toxins in
C. orellanus was initiated by Grzymala (8) who
isolated a crystalline, colorless substance which
he named orellanine. Following this study, Ant-
kowiak and Gessner (4) reported a bipyridine
N-oxide structure for this molecule which is eas-~
ily and specifically decomposed by UV light into
an N,N'-deoxidized molecule, i.e., orelline (2, 5).
We carried out a systematic search for orellanine
and its photodecomposition compounds in the
eight Cortinarius species of the section Orellani
as well as in other Cortinarius species from var-
ious sections of the genera Cortinarius Fr. and
Dermocybe (Fr.) Wiinsche that are potentially
toxic for man and animals.

Our fungal material, preserved by drying, was
collected in Europe, South America and North
America. Voucher specimens are deposited in
herb. WTU, TR, IB, and MPU (10). Methanoi-
water extracts of the dried specimens were pre-
pared in the absence of UV light. An absolute
cthanol extract of dried C. fluorescens was also

prepared in daylight according to Keller-Dilitz
et al. (12). The extracts were analyzed by thin-
layer chromatography (TLC) on cellulose sup-
ports (Ref. 5716, Merck) in the following solvent
systems (v/v): BCCE, n-butanol-hydrochloric
acid—chloroform~water (40:20:15:3.8) (2), and
BAW, n-butanol-acetic acid-water (3:1:1) (12).
Orellanine (Rf = 0.57 in BCCE, Rf = 0.70 in
BAW) and orelline (Rf = 0.42 in BCCE, Rf =
0.57 in BAW) were detected by exposure of chro-
matograms to UV light at 366 nm. The TLC
profile of the extracts and that of an orellanine
standard prepared in our laboratory (2) are shown
in FiG. 1. Orellanine (3,3',4,4'-tetrahydroxy-2.2'-
bipyridine-N,N'-dioxide) appeared in the form
of a dark spot which, after exposure for 1-3 min-
utes to UV light, produced a bluish-white fluo-
rescence characteristic of orelline (3,3',4.4'-tctra-
hydroxy-2,2'-bipyridine), the photodecompositon
product of orellanine (2, 5). The results in TABLE
1 indicate that only seven of the eight Cortinarius
species classified by Moser (15) in the scction
Orellani produce orellanine. We did not obscrve
this product in the extract from C. fulvaureus
Hry.
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rious extracts of Cortinarius species, section Orellani.
m-water (40:20:15:3.8); b. solvent BAW: n-butanol-
d.: C. orellanoides: C. spe.. C. speciosissinius,
u.: C. brunneofulvus; C. flu.: C. fluorescens; C. ful.: C. Sfulvaureus.
f UV light except for the C. flu. extract (L) which was prepared

Fic. 1. Thin-layer chromatography on cellulose of va
a. Solvent BCCE: n-butanol-hydrochloric acid—chlorofor
acetic acid-water (3:1:1). Or.: Orellanine; C. or.: C. orellanus; C.oi
C. hen.: C. henrici; C. rai.: C. rainierensis; C. br
All the extracts were prepared in the absence o
in daylight. .
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DETECTION OF ORELLANINE IN CORTINARIUS SPECIES, SUBGENUS LEPROCYBE SECTION ORELLANI

Orel-
Collection Loca- la-
Species® number tion® Collection site nine®  Collection date
C. brunneofulvus B/13 TR Piné, Italy + August, 1927
Fr. ss. Bres.
C. fluorescens Hk. PN 46 1B Puerto Natales, Chile + March, 1963
C. fulvaureus Hry. Hry 49/108 MPU  Montereau, France - October, 1936
C. henrici Reum. Reu 243/548 MPU  Forét de Boult, France + July, 1978
C. orellanoides Hry 80767/107 MPU  Frasne, France + October, 1980
Hry. Hry 3258t/106 MPU  Fontainebleau, France + September, 1955
Bon 90940/542 MPU  Belléme, France + September, 1983
Tre 209831/541 MPU Le Mans, France + September, 1983
C. orellanus Bon 14 MPU  Bédarieux, France + Qctober, 1977
(Fr.) Fr. Rio 29 MPU Mende, France + September, 1979
And 33 MPU  Bédarieux, France + October, 1984
Che 40 MPU  Lons-le-Saunier, France + September, 1983
And 75 MPU  Saint-Laurent-de-Cerdans, + October, 1986
France
C. rainierensis Stz 3998 WTU  Washington, U.S.A. + August, 1948
Smith & Stuntz
C. speciosissimus And 90 MPU Le Mans, France + September, 1983
Kiihn. & Romag. Che 91 MPU Thonon-les-Bains, France + QOctober, 1984
Che 92 MPU  Lons-le-Saunier, France + October, 1984
Bon 3929/544 MPU  Beliéme, France + September, 1963

a According to the classification by Moser (1983).

® Voucher specimens are deposited in the Herbarium at the University of Innsbruck (IB), Montpellier (MPU),

Trento (TR), Washington (WTU).

< Presence of orellanine, +; absence of orellanine, —.

Our results are in good agreement with Henry
who stated that C. fulvaureus was a ‘‘hinnuleus
with no ring” (13) and we suggest that this Cor-
tinarius species should not be classified in the
section Orellani. Furthermore, we did not find
any trace of orellanine in 28 species of Corti-
narius belonging to the subgenera Cortinarius
Fr., Leprocybe Mos. (excluding section Orellani)
and Phlegmacium (Fr.) Fr., or in 13 Dermocybe
species (TABLEs 1I, III). It is interesting to note
that among the species that do not produce or-
ellanine, several have been found to be toxic to
some animal species (16, 18).

In our study, the presence of orellanine was
detected in C. fluorescens Hk.; whereas Keller-
Dilitz et al. (12) were not able to find this sub-
stance in their C. fluorescens extract. Their fail-
ure to detect the toxin can probably be explained
by examining the extraction and chromato-
graphic conditions they used. First of all, the
extraction of orellanine must be carried out in
the dark due to its photodecomposition into or-

elline (2, 5). Secondly, the quantity of orcllanine
isolated varies with the nature of the extraction
solvent. We noted that water and the water-al-
cohol solutions (methanol or ethanol) proved to
be better extraction solvents than alcohol alone.
It should be noted that fluorescence of orellanine
under UV light is brighter in the presence of
inorganic acids such as HCI contained in the
BCCE solvent (2, 6). The detection limit of or-
ellanine on cellulose chromatograms is then ap-
proximately 10 ng (2). Thus, when extracts with
weak concentrations of orellanine prepared in
daylight are analyzed, it is difficult to detect the
fluorescence on chromatograms developed in a
solvent such as BAW (12) (Fi1G. 1).

When the Cortinarius species with a high level
of orellanine, i.e., C. orellanus, C. orellanoides
or C. speciosissimus were compared with C. fluo-
rescens, the latter seemed to contain much less
orellanine than the others. It would appcar that
C. fluorescens had been badly stored since we
have detected higher orelline contents in this
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mushroom. We have noted that the orelline con-
tent is always higher in old or badly preserved
mushrooms by comparison with mushrooms that
have been recently picked and correctly dried
and stored. On the basis of our results, we believe
that C. fluorescens can be definitively classified
in the section Orellani. Moreover, the fact that
we found orellanine in voucher specimens of C.
brunneofulvus Fr. ss. Bres., C. henrici Reum., C.
orellanoides Hry. and C. rainierensis Smith &
Stuntz confirms once again that this molecule is
stable in exsiccates that are over 60 years old.
In contrast, orellanine in solution undergoes
photodegradation more rapidly than in situ in
the mushroom (2).

On the basis of statistical studies on the size
and form of spores from only two exsiccatae,
Hoiland (10) established that C. speciosissimus
is synonymous with C. orellanoides, the latter
name having nomenclatural priority. Pdder and
Pipitz (17) showed in a critical review of the
literature based exclusively on macroscopic, mi-
croscopic, macrochemical and ecological data that
C. speciosissimus is in fact synonymous with C.
speciosus Favre, C. orellanoides, C. brunneoful-
vus and C. henrici. Moreover, Moser (pers.
comm., 1982) found C. henrici to be synony-
mous with C. speciosissimus. This notion is con-
firmed by Melot (14) who, after bibliographic
research, also showed C. rubellus Cke. to be syn-
onymous with C. orellanoides.

It is well established that the use of statistical
methods requires analysis of a large number of
samples. Microscopic and macrochemical data
must be considered with caution given the lack
of standardization of the operating conditions.
Consequently, these investigative methods can
only rarely result in the synonymization of species
names. As has already been shown by several
authors (1, 3, 7, 11), we also insist on the im-
portance of chemical markers for accuracy of
systematic classification. On the basis of our re-
sults showing very similar TLC profiles of mush-
room extracts from all species of the section Or-
ellani in the genus Cortinarius and Dermocybe
a better circumscription of this section is now
possible.

We acknowledge Dr. S. L. Salhi for her excellent
editorial assistance.

Key Words: orellanine, orelline, Cortinarius, Orellani,
chemotaxonomy.
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