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Abstract—Electron spin resonance shows that vanadium(IV) 1s present as the same compound n the skin, gills, volva

and flesh of the fungus Amanita muscaria

It has been known for some time that the chemical
composition of the mushroom Amamta muscaria (‘fly
agariC’) 1s extraordmary [1] Apart from the unusual
organic pigments (eg muscaflavin) and psychoactive
materials (e g muscazone and muscimole) i1solated from
the fungus, the presence of vanadium was reported as
early as 1931 [2] More recently, Bayer and Kneifel [3, 4]
1solated a vanadyl complex called amavanadin after
extraction of frozen mushrooms with methanol
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In our studies of the reactions of x-amino acids with the
vanadyl 1on VO?* (Gillard, R D, Costa Pessoa, J, Vilas
Boas, L F and Lancashire, R J, unpublished results) we
have used a number of techniques to aid in the characteriz-
atron of the species produced One of these techniques 1s
electron paramagnetic resonance (EPR, also known as
electron spin resonance ESR) (preliminary results were
presented [5] at a meeting m 1979) Using this technique
1t 15 possible to study segments of the mushroom directly
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Fig 1 Figure showsa typical 3! V(IV) ESR spectrum from Amamita muscaria recorded at 77K the spectrum shows

well-resolved parallel and perpendicular hyperfine interactions A computer simulation based on the experimental

parameters given 1n Table 1 s also shown as the dotted hine DPPH (diphenylpicrylhydrazyl) was used as a field
marker
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Table 1 ESR parameters for vanadium-contaiming complex

compounds
Source Conditions g: gxy A4, A,
VO(L-ala), pH66 1943 1976 163 55
A muscaria * 1920 1982 153 45
VO(serne), pH 110 1955 1976 150 45
VO(cysteine), pH 78 1962 1976 143 45

* Directly measured using a Varian E109 spectrometer on red
skin, stipe, gills, volva (and this last repeated after a week was
essentially unchanged)

without prior treatment and hence perhaps gain more
insight 1nto the mechamism of vanadium metabolism [6]

Qimilar work on intact nlant material mav well he feasible

Similar work on intact plant material may well be feasible
with other paramagnetic species ke copper(II)

We now wish to report that segments taken from a
number of positions from an intact, fresh mushroom all
give the same signal (Fig 1) (although intensities vary due
to changes 1n concentration) and thus show that the same
vanadyl complex 1s present 1n the red skin, the gills, the

Short Reports

volva and the base As found previously [3,4] the highest
concentration 1s obtained 1n the bulbous base
Comparisons of the spectra and EPR parameters
obtained for segments of the frozen mushroom to those of
o~amino acid vanadyl complexes suggest a greater sumi-
larity of the chelating ligand to possible terdentate species
such as L-cysteine or L-serine rather than to the simpler
amino acids such as glycine or L-alanine (Table 1)

Acknowledgements—Our thanks are due to Mr Ray Harvey of
the Department of Plant Science of this College for mycological
advice and help 1n the field, and to Dr J C Evans, Chemistry
Department, for access to spectrometers

REFERENCES

Lancashire, R J (1980) Educ Chem 17, 38

Ter Meulen, J (1931) Rec Trav Chim Pays-Bas 50, 491
Raver E and Knesfel H (107 Z Narurforsch Taill C 27,207

G Ui, D QLG NIV, 11 (27 iap L NAWTOTSEN 180w i, oui

Knetfel, H and Bayer, E (1973) Angew Chem Int Ed 12,508
Lancashire, R J and Gillard, R D, Conference on “Electron
Spin Resonance of Transition Metal Ions in Inorganmic and
Biological Systems”, University of Nottingham, 26-30 March
1979

6 Rubinson, K A (1981) Proc Roy Soc (London) B212, 65

(PP SRV

Phytochemustry, Vol 23, No 1, pp 180-181, 1984
Pninted in Great Britain

0031-9422/84 $3 00+ 0 00
Pergamon Press Ltd

NATALIYA P MISHCHENKO, OLEG B MAXIMOV, OLGA E KRIVOSHCHEKOVA and LJUDMILA § STEPANENKO

Pacific Institute of Bioorganic Chemustry, Far East Science Centre, US SR Academy of Sciences, Vladivostok, 690022, USSR

(Recewed 31 May 1983)

Key Word Index—Parmelia stygia, Parmehaceae, lichen, depsidones, fatty acid, norcaperatic acid

Abstract—One Russian sample of the lichen Parmeha stygia has yielded fumarprotocetraric acid, while a second
contained the same compound accompanied by colensoinic, lobaric, caperatic and norcaperatic acids

Parmelia stygia (L ) Ach 1s a widespread lichen of alpine
zones and highland rocky deserts Three chemical dis-
simular strains of this lichen are known (a) a fumarproto-
cetraric actd strain, (b) an acid-deficient strain, and (c) a
caperatic acid strain [1] Strains ‘a’ and ‘b’ are generally
abundant 1n arctic regions, while ‘c’ has only been found
so far in Japan and Alaska We have investigated two
samples of P stygia sample 1 was collected 1n June 1977
in the Magadan district (lat 63°N, 600 m on dazite), and
sample 2 10 July 1981 1n the Khabarovsk district (lat
55°N, 2200 m on ryolite)

The TLC of an acetone extract of the first sample (329,
dry wt) showed fumarprotocetranic acid to be the main
component, this was 1dentified by direct comparison with
an authentic sample Preparative TLC of an acetone

extract of the second sample (1149, dry wt) m
benzene—acetone (7 3) on silica gel resulted 1n five
components
1—C,5H 3,0, (430 mg), mp 173-174°, [M]* 442, methy!
ester, mp 54-55°, [M]* 456
2—C,sH,504 (270 mg), mp 195-197°, [M]* 456, methyl
ester, mp 120-121°, [M]* 470
3—C,;H;350, (423 mg), mp 132-133°, [«]3°—~245° (c
02, CHCl,), IR vKBrecm~™! 1736, 1687, dimethoxy de-
rivative (dlazomethane) mp 55°, [M]* 430
4—C,oH;350, (152 mg), mp 137-139°, [«¢]3*—160 (c
019, EtOH), IR vKBr cm ™! 1706 (br), trimethyl derivative
(d1azomethane), mp 55-56°, [M]* 430
5—C;,H,60,, (26 g), mp 250-260° (dec)

On the basis of IR, "H NMR and MS spectral data for the



