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The use of human senses in the
identification of mushrooms lll - taste

Jonathan Cazabonne*

s individuals, our behaviour is an integral
A}:ﬂart of our interactions with the environ-
ent and is mainly determined by the
interaction of our senses (Kapralos et al., 2017).
One part of these sensory interactions is directly
linked to one of our main biological functions,
feeding. Have you ever wondered why we can
taste? This question may seem basic, but the
underlying biological and evolutionary mecha-
nisms deserve our attention (see Breslin, 2013 for
evolutionary insights into human taste). Tasting
the environment has allowed our ancestors to
survive and pass on their genes (McLaughlin &
Margolskee, 1994). This is crucial information for
our organism and is enabled by a complex set of
chemoreceptors that allow us to evaluate what
we eat (Yarmolinsky et al., 2009). Apart from
being an essential element for our survival, the
sense of taste has been shown to be linked to the
neural system of memory and pleasure
(Veldhuizen et al., 2010). Thus, taste is used to

enjoy certain foods, surpassing its primary role of
providing energy to our organism. In mycology
this
mycophagous people to appreciate the fruit of

behaviour is mainly employed by
their mushroom hunting. However, the sense of
taste has not only a physiological and psychologi-
cal role; it can also be used in field taxonomic
identification.

Before going into more detail about the
taxonomic value of taste, I must point out that I
will not be dealing with edibility or use in the
social sphere (e.g., hallucinogenic mushrooms.)
All field mycologists must remain cautious about
tasting mushrooms. As far as we know, no
currently known mushroom is deadly or a health
hazard when we merely taste it, i.e., in contact
with the mouth. To be so, mycotoxins must be
ingested and absorbed by our gastrointestinal
tract through our bloodstream. This is because of
the high liposolubility of most mycotoxins
(Kiroska & Velickova, 2021). It is therefore
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highly recommended to immediately spit out the
pieces of mushrooms or rinse your mouth several
times if needed. In addition, taste is not a good
indication of edibility: Amanita virosa is nice-
tasting, with a meringue-like texture, but is
poisonous, easily killing an individual if ingested.
This field behaviour used by some mycologists
should not be used under any circumstances for
the field identification of plants. A simple contact
of certain parts of some plants with the mouth
can cause severe skin reactions, burns or mouth
sores. Finally, I encourage the use of taste only in
situations or fungal groups where it is of real
taxonomic value and discourage the systematic
use of taste where this does not apply. Often
knowing the taste will not be a determining
factor in the diagnosis, except in certain cases
where the taste allows one to confirm and
reinforce a taxonomic hypothesis. For these few
cases, take only a very small piece of the
mushroom to appreciate it and do not hesitate to
clean, if necessary, the part which is going to be
chewed. It is also judicious to remove the coating
of the mushroom because of the risk of contract-
ing echinococcosis conveyed by the excrement of
wild animals. Numerous pieces of evidence have
proven that many mushrooms are great bio-
accumulators, especially of heavy metals
(Dowlati et al., 2021; Priyadarshini et al., 2021;
Ediriweera et al., 2022). This should make mycol-
ogists prudent about tasting mushrooms growing
on roadsides or near polluted areas.

A useful but controversial taxonomic
criterion

It is true that tasting mushrooms in the field is a
controversial subject. The sense of taste is used
more often at mycophagous meals than for field
taxonomic purposes. Adding to the fear in the
collective mind of getting sick by tasting a
mushroom is the fact that taste may provide little
taxonomic information compared to other human
senses. Nevertheless, taste remains an underes-
timated and wunderused taxonomic tool in
mycological field identification.

Our sense of taste cannot differentiate
between many categories apart from salty, sweet,
bitter, sour, peppery and a few other flavours.
Without getting into non-essential subtleties, our
sense of taste generally allows us to differentiate
between broad categories such as sweet, pleas-
ant, unpleasant or without any specific flavour.
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Some specific tastes like radish or flour come up
quite often. Species descriptions focus particu-
larly on the flavour of the flesh. Different groups
of Russula can be distinguished according to
whether the flesh is sweet (or mildly pungent)
(e.g., R. cyanoxantha, R. decolorans) or strongly
sanguineaq).
However, other parts of the carpophore may be

acrid (e.g., R. ochroleuca, R.
tasted such as the cap surface (e.g., Russula
amara has a bitter-tasting cap surface) or the
latex from Lactarius s.l. (e.g., the milk from
Lactifluus vellereus is highly astringent).

Taste perception is highly susceptible to
individual variations and may lead to misinter-
pretation. Some individuals will easily recognize
all the subtleties of a given mushroom while
others will affirm that “it tastes like mushrooms”.
To maximise the chance of catching the real
taste, a small sample must be chewed in order to
elicit the different tastes. Moreover, tastes we
can recognize are biased by our own personal
experience and sensorial background and above
all, our ability to perceive through our mouth
receptors. A taste we cannot identify or bridge
with an already known one is generally described
as ‘indescribable’ or ‘singular taste’. As with other
senses, the taste may vary depending on if it is
dry or fresh. A great example can be found with
Bondarzewia mesenterica, presenting a spicy
taste when fresh and a bitter taste when dry. I
won’t go into more details about the limits and
issues of the use of taste in the identification of
mushrooms since Hallock (2007) has already
given interesting and complete thoughts about
that matter.

One facet of human-fungus interactions and
ecological implications

Despite its limited taxonomic usefulness, taste
allows us to understand many facets of the inter-
actions between humans and fungi. One of the
remarkable sensations one can experience 1is
astringency resulting from the binding between
salivary proteins and tannic acids in the mouth
(Mese & Matsuo, 2007). Some mushrooms are
even easily identifiable by this characteristic,
such as the bitter iodine polypore (Jahnoporus
hirtus) or the latex of some milkcap species.
These fungal cells accumulate a pressurised
liquid containing terpenes that serve as protec-
tion against mycophagy (Taskirawati & Tuno,
2016). The extreme bitterness of Gymnopilus
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penetrans, one of the most common
macromycetes species in European forests, also
acts as chemical protection. Small released
tannins during the white-rotting process are
integrated into the cells and are at the origin of
the bitter taste. Calocera viscosa contains many
tannins (polyphenolic compounds) that are
indigestible in the human digestive tract and
have been used as a natural vermifuge for
laxative purposes. Russula spp. produce highly
burning and peppery terpenoid compounds.
These sensations that we perceive during field
taxonomic investigations are the expressions of
physiological mechanisms fulfilling different
ecological roles.

Mushrooms naturally accumulate toxins, but
they are not primarily directed toward humans
since we do not exert much predatory pressure on
them (i.e., we are a facultative mycophagous
species). This toxicity is a trait that was selected
as it is used to give protection against all other
mycophagous species (e.g., rodents, reptiles,
slugs, insects, etc; see Elliott et al., 2019, 2022
and Santamaria et al. 2023 for vertebrate and
invertebrate mycophagy) that may live in the
same ecosystem. Despite these protections, some
mycophagous species are thus adapted, and their
lifecycle may be partially or entirely dependent
on mushroom hosts, such as strictly
mycophagous larvae of Mycetophilidae flies.
Protecting carpophores while spores are being
produced is a major issue for the dispersion and
survival of the species (Varga et al., 2022).
Toxicity against humans is undoubtedly an
‘accident’ of recent evolutionary history of
humans and fungi, mainly due to our genetic
proximity to the other encountered mycophagous

organisms.

Conclusion

The sense of taste is only of limited taxonomic
use and suffers from negative human perception.
Among those cases where tasting a mushroom
can add relevant clues to the diagnosis, every
field mycologist must be aware of its limits and
potential danger. Mushroom taste gives interest-
ing insights into the ecology of macromycetes and
is intimately linked to smell, which is a much
more important and useful human sense in field
mycology.
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