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Mushroom

A mushroom (or toadstool) is the fleshy, spore-bearing fruiting body of a
fungus, typically produced above ground on soil or on its food source.

Mushrooms are the above-ground fruiting bodies of FUNGI, which contain
the organisms’ reproductive spores.

Mushrooms themselves can vary from anywhere between 1 mm and 1 m!
The largest known fungal organism is an Armillaria gallica in Crystal Falls,
Michigan. Called the “humongous fungus,” it is 1500 years old and weighs
over 9,700 kg ( > 100 tons, and almost the mass of an adult blue whale).

In Ayurveda mushrooms are included in Sak Varbga (Vegetables).

Growing on straw are edible (Adhikari, 1961-82).



General names

Mushrooms and Toadstools

(Mush + Room // Toad + stools)

Nepali — Chyau ; Chyaun
Newari - Wamhukan or Bammhukan

Tamang - Shyamo or Shyamu

Sherpa - Shamu

Limbu - Pat

Gurung - Jhyabo

Magar - Mugan

Tharu - Chhani

Hindi - Kukurmutta , Goberchhatta, Bhuchhatta
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Parts of a typical mushroom

Presence or absence of
* Pileus

« Lamellae
* Stipe

* Ring

* Volva

their shape, size and colour areg
the most important character
in mushroom taxonomy. e



Parts of a typical mushroom”' 4 -

Without cap

Clavaria and allied, Puff balls,
Geoglossum, Peziza

Without distinct stipe

Mostly woody fungi (Coriolus,
Fomes, Clavaria, Ramaria,
Ganoderma, etc

With volva
Amanita, Volvariella
Without volva

Russula, Agaricus

With or without ring
(Annulus)

Agaricus, Amanita, Armillaria,
Lepiota, Volvariella,




Spores colour

White - Clavaria, Amanita, Lepiota, Macrolepiota,
Russula, Lactarius, Hygrophorus,

Yellow - creamy - Russula, Lactarius

Black — Coprinus, Panaeolus

Rusty - Gymnopilus, Agrocybe, Conocybe, Galerina
Rosy — Vovariella, Pluteus, Clitopilus,

Chocolate - Agaricus, Stropharia

Green - Stropharia



Parts of a typical mushroom

Hymenium gilled - Agaricus, Amanita, Russula and Lactatrius
Hymenium in sac — Lyocoperdon, Scleroderma

Hymenium porus — Polypores

Hymenium smooth to pitted - Geoglossum, Helvella, Morels and Peziza

B —

Polypores

Lycoperdon pyriforme



Poisonous and Non poisonous mushroom

Which species are edible ?

Which species are toxic?

How to identify toxic and edible species?
How the mushrooms become toxic?

no can identify toxic and edible forms?
nich stage of the mushroom is poisonous ?
nich part of the mushroom is poisonous ?

S ===

nich species are responsible for death ?
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2a. Gyromitra esculenta (Pers.) Fr.
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Inaccurate identification of poisonous
mushroom

* No general identifiers poisonous mushrooms

* Relying on traditional folklore results in higher
degree of mushroom poisoning



Poisonous mushrooms are brightly colored

* While the fly agaric, usually bright-red to orange or yellow, is narcotic and
hallucinogenic, there have been no reported human deaths; the deadly destroying
angel, in contrast, is an unremarkable white, and the deadly Galerinas are brown.
Some choice edible species (chanterelles, Amanita caesarea, Laetiporus
sulphureus, etc.) are brightly colored, while most poisonous species are brown or

Galerina margarita Amanita caesarea



Insects/animals will avoid toxic
mushrooms.

* Fungithat are harmless to invertebrates can still be toxic to humans;
the death cap, for instance, is often infested by insect larvae.

Amanita phalloides




Poisonous mushrooms blacken silver

* None of the known mushroom toxins have a
reaction with silver.



Poisonous mushrooms taste bad.

* People having eaten the deadly Amanitas reported
that the mushrooms tasted quite good.

Amanita muscaria




All mushrooms are safe if
cooked/parboiled/dried/pickled/etc.

While it is true that some otherwise-inedible species can be rendered safe
by special preparation, many toxic species cannot be made toxin-free. Many
fungal toxins are not particularly sensitive to heat and so are not broken
down during cooking; in particular, @a-amanitin, the poison produced by the
death cap (Amanita phalloides) and others of the genus, is not denatured
by heat. OH
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Poisonous mushrooms will turn rice red

when boiled

A number of Laotian refugees were hospitalized
after eating mushrooms (probably toxic Russula
species) deemed safe by this folklore rule and this
misconception cost at least one person her life.

Russula emetica




Poisonous mushrooms have a pointed cap.
Edible ones have a flat, rounded cap.

 The shape of the mushroom cap does not correlate
with presence or absence of mushroom toxins, so
this is not a reliable method to distinguish between
edible and poisonous species. Death cap, for
instance, has a rounded cap when mature.



Boletes are, in general, safe to eat.

It is true that, unlike a number of Amanita species in particular, in most parts of the
world, there are no known deadly varieties of the Boletus genus, which reduces the
risks associated with misidentification. However, mushrooms like the Devil's bolete
are poisonous both raw and cooked and can lead to strong gastrointestinal
symptoms, and other species like the lurid bolete require thorough cooking to
break down toxins. As with other mushroom genera, proper caution is, therefore,
advised in determining the correct species.

Boletus satanas




It's ok if you can peel the cap.

* |tis easy to peel a Death Cap.




Mushrooms growing on wood are safe.

* No not all of them are and some are deadly, like the
Funeral Bell.




Some Nepalese Beliefs and Myths about
Wild Mushrooms

Poisonous mushrooms discolor silver coins during cooking;
edible mushrooms do not.

Poisonous mushroom will change an onion from its usual
color when cooked with it.

Mushrooms eaten by cats, dogs, and monkeys are always
safe.

Mushrooms eaten by snails or insects are considered safe.

Poisonous mushrooms will lose their poison when cooked
with some vinegar.

Mushrooms lose their poison when cooked with timur
(Zanthoxylum alatum).

Mushrooms having a fruity smell are safe to eat.
Mushrooms with bitter, acrid, or pungent taste are poisonous.
Smooth-capped mushrooms are edible.



Some Nepalese Beliefs and Myths about
Wild Mushrooms

Mushrooms with a rough warty cap or rough texture are poisonous.
Violet and dark-red-colored mushrooms are poisonous.
Soil-inhabiting mushrooms are poisonous.

Mushrooms growing on live trees or dead logs are edible.
Mushrooms growing on decaying straw or manure are poisonous.
The developmental stage of a mushroom also determines the toxicity.
Mushrooms that produce latex upon being injured are poisonous.

Mushrooms whose fruiting body changes color (bruises) after touch are
poisonous.

An edible mushroom can become poisonous through some strange
influence exercised by snakes or amphibians.

The first picked mushroom should be offered to God so that subsequent
mushrooms will be safe.

Mushrooms growing in a cluster or group are edible, but those growing
alone are not.



Safeguards for avoiding poisonous
mushrooms

* Avoid mushrooms with white gills, a skirt or ring on the stem
and a bulbous or sack like base called a volva. You may be
missing out on some good edible fungi but it means you will be
avoiding the deadly members of the Amanita family.

* Avoid mushrooms with red on the cap or stem. Again you will
be missing out on some good mushrooms but more importantly
you won't be picking poisonous ones.

* Finally don't consume any mushrooms unless you are 100% sure
of what they are. | know | have already mentioned this but it is
by far the most important rule.

* These rules don't mean all other mushrooms are safe
but help rule out some of the nastier types.



Different ways to identify a mushroom

Where is the mushroom growing, in grassland or woods and what kind of tree they are
growing on or under?

Are the mushrooms growing singly or in a ring, troop or tuft?
Do the mushrooms have a distinct smell?

Does the mushroom change color when cut or bruised?
What is the size, shape, texture and color of the cap?

What is the size, shape and texture of the stem? Does it have a ring/skirt and are there any
markings on it? Is the base bulbous or sack like or narrow and rooting?

Does the mushroom have gills, pores or spikes under the cap? If it has gills how close are
they? Do they fork? Are they attached to the stem? Are they brittle or soft and pliable?

What texture is the flesh?

What time of year is it?



Common traits that will helps to identify
poisonous mushrooms

Warts or scales on the cap

A parasol or umbrella shaped cap

The presence of a bulbous cup or sac around the
base.

A white spore print
The presence of a ring around the stem.
Gills that are thin and white.



Common traits that will helps to identify
poisonous mushrooms




Toxicity

Toxicity - short or long duration
Two types of intoxication
Mycetisme (after the ingestion of higher fungi)
Mycotoxicoses (after the ingestion of lower fungi).
» Are these neurotropic , psychotropic or hallucinogenic?
* Are these gastrointestinal disordering?
» Are these respiratory infectants?

* Do these possess the properties of arthritites?

Mycotoxins (mycochemicals - acids and alkaloids) : (Amatoxin, Psilocybine,
Coprin, Helvellic acid, Muscarin, Muscimole, Ibutenic acid,



Toxic forms in Ascomycetes

The Hemolytic effects are done by Gyromitrine and
Helvellic acids, which are found in Helvella, Gyromitra
and Verpa.
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Myco-chemicals

Group !l Toxins: Gyromitrin and Monomethylhydrazine (MMH)
Ref.: Simons, D., Del. Med. J. 43(7):183, 1971.
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Toxic forms in Ascomycetes

Gyromitrine are found In Gyromitra, Helvella and
Spathularia. The lethal dose is between 10 — 50 mg/kg.
The symptom produced by the fungi appears after 5 hrs.
and causes gastro intestinal disturbances, nausea, vomit ain

and diarrhea St
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Toxic forms in Basidiomycetes

Lethal and Hallucinogenic

- Amanitaceae — white spore

Psychotropic - Psilocybin, Psilocin

— Psilocybe - dark spore

P silocybe Amanita muscaria



Toxic forms in Basidiomycetes

Both types of actions

- Strophariaceae, Coprinaceae and Bolbitacea),

Porsonos

SirOpharia Porsonous



Toxic forms In Basidiomycetes

Amanita toxin (Amatoxin) — very poisonous
mycotoxin containing cyclopeptid.

6 types Amatoxin [a-Amanitin, - Amanitin, y--
Amanitin e- Amanitin, Amanin and Amanillin]
are found in Amanita pantherina, A. phalloides,
A. verna, A. citrina, Galerina, Conocybe and
Lepiota (0.2 — 0.3 mg/g of fresh mushroom).
These are slow In action. Symptom appears
after 6 - 12 hours- - causes gastrointestinal
disorders, liver and kidney damage, jaundice,
coagulation, hypoglycemia, heart failure,
iInternal bleeding and coma,




Myco-chemicals

Group | Toxins: Cyclopeptides (Amatoxins)
Ref.: Wieland, T. Science 159:151, 1968.
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Amanita virosa - most
dangerous.

Amanita muscaria - produces
temporary sickness, madness,
coma, loss of memory.

Amanita phalloides - mortality
rate very high - after 12 14 hrs the
toxins reach liver, heart, lungs and
kidneys. The extent of damage is
very high. The symptoms are
alarming, violent abdominal pains,
vomiting, diarrhea, perspiration,
headaches and trembling




2

DEADLY PolE0NOUS

Toxic forms in Basidiomycetes

Muscarine - contains steroeisomers, which attacks the
nervous system

Eumuscarine, Allomuscarine, Epiallomuscarine

 Lethal dose is 0.02 mg — effect seen after
8 — 9 hrs of ingestion) or Sudorin —

Found in Amanita muscaria (it also
contains Bufotenine, Muscimol, Musczone,
Acetylcholine and Ibotenic acid), Inocybe
and Citocybe.

10 — 15mg of muscimol causes tension,
myosis, abnormal cordiac  pulpitation, &
Intestinal movment, diarrhea, secretion of
saliva. psychosis and disturbance of visual
perception and hearing.




Myco-chemicals

Group 1V Toxin: Muscarine
Ref.: Waser, P. G. Fthnopharmacol
Public Health Service Publication No. 1645:421, 1967.

ogic Search for Psychoactive Drugs. U.S
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Toxic forms In Basidiomycetes

Pantherine is present in Amanita pantherina. |
The action of this chemical is similar to Ibotenic
acid, Muscimole and Muscazone.

Phallotoxin — It is a bicyclic hexapeptid and
contains 8 phytochemicals viz. Phalloidin,
Phallocidin, Phalloin, Phallocin, Phallicin,
Phallisacin, Phallin, and B-Phallolycin. It is quick
Inaction and found in Amanita phalloides and
Lepiota species. . The symptom is visible after 6
— 8 hrs of ingestion.

Ibutonic acid -in  Amanita muscaria, A.
pantherina.




Myco-chemicals

Group | Toxins: Cyclopeptides (Phallotoxins)
Ref.: Wieland, T. Science 159:150, 1968.
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Myco-chemicals

Group V ToxinlIsoxazole derivatives

/ >_ H-—-—-NH; Ibotenic acid
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Myco-chemicals

H N Group V ToxinIsoxazole derivatives
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Toxic forms In Basidiomycetes

Coprine is found in in Coprinus
species, which causes erythrism

.\



Myco-chemicals

Group !11 Toxin: Coprine . .
Ref.: Hatfield, G., and J. gchaumberg Lloydia 38(6):493, 1975.
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Toxic forms In Basidiomycetes

Psilocybin and Psilocin are hallucinogenic or psychotropic
Indol derivative compounds of the family LSD. These are

found in Psilocybe, Paneolus, Conocybe and Gymnopilus..
These are highly restricted compounds in commerce. The ©
effects are seen within 30 — 60 minutes causing difficulty of |
vision. The oral dose is 4 to 8 mg. The poisoning by a
hallucinogenic mushroom (Psilocybe subcaerutipes) was
studied by Yokoyama (1973), which caused vomiting, |

paralysis of the Ilimb, sweating and hallucination. a

Yokoyama (1977) reported a new hallucinogenic
mushroom (Psilocybe argentipes) from Japan. Orallenine
(produced by Cortinarius orallenus) causes acute renal
failure and hepatic insufficiency and fatal deaths Four
cases of poisoning by Lepiota neemastoidea were reported
In Japan, which were deadly and gastrointestinal (vomiting
and diarrea).
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Myco-chemicals

Group VI Toxins: Indole Derivatives (Psilocybin and Psilocin)

Ref.: Singer, R. The Agaricales in Modern T, axonomy, 3rd ed. Cramer, Lehre,
Germany, 1975, p. 539,
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Toxic forms in Basidiomycetes

Some other toxic species are
Chlorophyllum, Cortinarius, Entoloma,
Hypholoma and Tricholoma. The
mushrooms like Ramaria formosa, R. T
pallida, Boletus, Coprinus, Hebeloma, Tricholoma
Lepiota, Russula, Lactarius and Suillus
species are laxative.




Toxin Groups, Symptoms and Fungi

Toxin Groups Symptoms

Violent vomiting,
diarrhea and abdominal
pain, approximately 12
hours after
consumption, which last
for days. Remission of
symptoms, followed by
failure of kidney and
liver function, coma and
usually death.

I. Cyclopeptides, e.g.,
Amanitoxins and
Phallotoxins

Fungi

Species of Amanitain
Section: Phalloideae,
e.g.A. phalloides, A.
verna, A.

virosa, Galerina
autumnalis, G.
marginata and Conocybe
filaris. It is fortunate
that in Hawai'i only one
species of Amanita
occurs in section
Phalloideae, A.
marmorata, and to the
best of my knowledge,
no reports of ingestion
of this mushroom has
ever occurred in
Hawai'i.



Toxin Groups, Symptoms and Fungi

IT. Gyromitrin, eg.,
Monomethylhydrazine
(MMH)

Bloated feeling, nausea,

vomiting and diarrhea,
and may feel dizzy
dizzy, lethargic and
exhausted, typically 6-
12 hours after
consumption of
mushroom. In more
severe cases, signs of
liver foxicity

occurs 36-48 hours
after consumption, and
death may occur.

Species of Gyromitra,
e.qg., 6. esculenta, G.
infula, and species

of Helvella and Paxina.
As far as I know,
species with this class
of toxin do not occur in
Hawai'i.



Toxin Groups, Symptoms and Fungi

ITI. Orellanine

Nausea, vomiting, and
anorexia present in
most patient 12 hours
to 3 days after
consumption. Evidence
of renal damage occurs
(burning thirst,
frequent urination)
after a lag period of 3-
15 days

Some species

of Cortinarius,egq., C.
orellanus, C.
speciosissimus, C.
splendens. One species
of Cortinarius does
occur in Hawai'i, but
whether the toxin is
present in this species
is unknown.



Toxin Groups, Symptoms and Fungi

IV. Muscarine

"PSL" Syndrome
(perspiration,
salivation, lachrimation)
develops rapidly,

within 15 to 30
minutes of
consumption. Other
symptoms include
hausea, vomiting and
diarrhea, blurred vision
and urge to urinate.

"Little white or brown
mushrooms" that grow
In grassy areas. Two
common genera

are Clitocybeand Inocy
be.

Also Omphalotus specie
s. The presence of
mushrooms with this
toxin, in Hawai'i, is not
known.



Toxin Groups, Symptoms and Fungi

V. Ibotenic Acid,
Muscimol

Victim exhibits
symptoms of alcohol
intoxication, i.e., unable
to walk or walk with
drunken gait, confusion
between 30 and 120
minutes of
consumption. Alternati
on between lethargy
and hyperactivity.
Nausea and vomiting
may also occur if too
many mushrooms have
been consumed. This is
followed by a deep
sleep with dreams,
lasting about two hours

Species of Amanita,

e.g. A. cokeri, A.
gemmata,A.
muscariaand A.
pantherina and Panaeolu
s campanulatus.
Mushrooms with these
toxins, occurring in
Hawai'i, are infrequent
and rare.



Toxin Groups, Symptoms and Fungi

VI. Coprine (Anabuse-
like Reaction)

Symptoms identical to
those produced by
disulfiram (Antabuse).
Hot flushes of the face
and neck, metallic taste
in mouth, tingling
sensation in limbs,
numbness in hands,
palpitations, a
throbbing headache,
hausea and vomiting.
Although unpleasant,
consumption of
mushroom is not fatal.
A rather unique toxin in
that symptoms occur
only if mushroom is
consumed with a drink
containing
alcohol.Symptoms begin
approximately 30-60
minutes after
consumption and will
continue as long as
there is alcohol in the
system.

Most commonly known
from Coprinus
atramentarius. but also
known from C.
insignis,C.

quadrifidus and C.
variegatus. The
presence of
mushrooms, with this
toxin, in Hawai'i, is not
known.



Toxin Groups, Symptoms and Fungi

Variable, affecting the

senses. Some of the Species from four
common symptoms agaric

include uncontrollable  genera, Psilocybe Panae
laughter, hallucinations, olus, Conocybe and Gym

VII. Psilocybin and

o euphoria and nopilus. Probably
Psilocin ) : :
disembodied common in Hawai'i,
experience. Symptoms wherever there are
begin approximately dung of herbivores, i.e.

10-30 minutes after  cows and horses dung.
consumption.




Summary of toxins

* The seven group of toxins can be divided into four categories
according to the matter in which they affect the consumer:

— Toxins belong to Groups |, I, and Ill. Toxins that cause extensive
cellular damage, followed by physical symptoms, which appear
only after cellular damage has occurred and is often no longer
treatable.

— Toxins belong to Groups IV and V. Toxins affect the autonomic
system, with symptoms appearing shortly after consumption or
when the appropriate substrate enters the system.

— Toxins belonging to Groups VI and VII. Toxins affecting the central
nervous system and causing hallucination. Symptoms appear
shortly after consumption.

— Toxins belonging to Group VIII. The unidentified toxins, which
cause gastrointestinal discomfort as soon as they are consumed.



Toxin Groups, Symptoms and Fungi

Digestive upset within
30-90 minutes of
consuming mushroom.
VIII. Gastrointestinal Commonest symptoms
irritant, composed of a include vomiting and
number of unrelated diarrhea, with
compounds, which abdominal cramps.
produce similar effects Symptoms clear up
within 3-4 hours and
complete recovery a
day or so later.

Many species

involved; Agaricus, Ama
nita,Boletus, Chlorophyl
lum, Entoloma, Hebelom
a,Lactarius, Marasmius,
Naematoloma, Russula,
Scleroderma, Tricholom
a and many others.




Assignment

* Write the difference between mushroom and fungi.
* Draw the general structure of Mushroom.

* Write about the toxins found in various types of
mushroom.



