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Science	and	Industrial	Development	Perspec0ves	



•  Agaricus	 brasiliensis	 is	 the	 most	 promising	 cul0vated	
mushroom	in	Brazil.		

•  The	mushroom	has	 reached	 the	uppermost	 ranks	among	
the	 best	 of	 all	 gourmet	 and	 medicinal	 mushrooms	
(Largeteau	et	al.,	2011).	

•  It	is	an	interes0ng	alterna0ve	to	developing	countries	due	
to	 its	versa0lity	being	useful	 in	the	food,	 	medicinal,	and	
cosme0c	sectors	(Mendonça	et	al.,	2005).		
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•  In	Brazil,	the	mushroom	is	known	under	many	vernacular	names	such	as:	
	

Piedade	mushroom	(in	allusion	to	the	village	where	it	was	first	found	in	
the	 country	 and	 sent	 to	 Japan	 for	 its	 medicinal	 properJes	 study),	
Medicinal	Mushroom,	Sun	Mushroom	(Cogumelo	do	Sol®),	 the	Almond	
Portobello	 (due	 to	 its	 fragrance	 and	 taste)	 and	Champignon	 do	 Brasil	
(proposed	 by	 Amazonas	 &	 Siqueira,	 2003,	 in	 allusion	 to	 its	 congener	
Agaricus	bisporus,	the	Champignon	de	Paris).		

	
•  In	Japan,	it	is	called	Himematsutake,	Agarikusutake	and	Kawariharatake.	

•  	in	China,	Ji	Song	Rong	

•  In	other	countries,	also	as	Royal	Sun	Agaricus®.	
		

	



•  The	 mushroom	 has	 been	 incorrectly	 referred	 to	 as	 Agaricus	
blazei	Murrill,	a	species	originally	described	from	Florida.		

	

•  The	 improper	 use	 of	 this	 species	 name	 is	 due	 to	misiden0fica0on	by	
the	 Belgium	 botanist	 Paul	 Heinemann	 who	 studied	 the	 fungus	 sent	
from	 the	 small	 village	 Piedade,	 located	 in	 the	 Brazilian	 State	 of	 São	
Paulo,	 to	 Japan	 in	 1965.	 Heinemann	 only	 communicated	 his	
iden0fica0on	to	the	scien0fic	community	in	a	paper	published	in	1993.	

	

•  The	 fungus	 was	 found	 again	 in	 nature	 in	 Brazil	 in	 2001	 and,	 in	 a	
detailed	compara0ve	morphological	study,	Solomom	Wasser	and	coll.	
demonstrated	 that	 the	North	American	 endemic	 species	A.	 blazei	 ss.	
Murrill	 and	 the	widely	 cul0vated	medicinal	A.	 blazei	 ss.	 Heinem.	 are	
two	different	species.	
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•  A	new	species,	Agaricus	brasiliensis	Wasser,	Didukh,	Amazonas	&	Stamets,	
was	then	proposed	(Wasser	et	al.,	2002)	

Agaricus	brasiliensis	
	Type	locality:	Embrapa	Florestas,	Colombo,	Paraná	State,	Brazil	



Laaer,	combining	morphological	with	molecular	and	biological	
data,	the	differences	between	A.	blazei	and	A.	brasiliensis	were	
proven	(Didukh	et	al.,	2004).			
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Based	on	the	previous	publica0ons	(including	the	ones	of	Kerrigan),	Wasser	(2010)	
states	 that	A.	 brasiliensis,	A.	 subrufescens,	 and	A.	 blazei	 are	now	 classified	with	
dis0nct	 morphological,	 molecular,	 biological	 characteris0cs	 and	 a	 different	
geographical	distribu0on.	The	misclassifica0on	of	A.	blazei	caused	many	problems	
in	medicinal	mushroom	science	but	has	since	been	corrected.		
	



•  In	this	context,	a	recent	review	by	Wisitrassameewong	et	al.	(2012)	refer	
to	 the	 mushroom	 as	 Agaricus	 subrufescens	 Peck	 and,	 accordingly,	
aaributes	 to	 this	 species	 the	 results	 of	 studies	 on	 mushrooms	 named	
as	A.	blazei	and	A.	brasiliensis.		

•  However,	 as	 the	 authors	 declare,	 all	 the	 data	 concerning	 the	medicinal	
proper0es	reported	are	based	on	studies	of	a	limited	number	of	isolates,	
all	or	nearly	all	of	them	from	the	local	popula0on	in	Brazil.	

•  It	is	believed	that	the	majority	of	the	strains	spread	over	the	world	most	
probably	come	from	the	culture	originally	sent	from	Brazil	to	Japan.	
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•  Changes	 in	a	medicinal	mushroom	species	name	pose	a	big	problem	
for	 the	 mushroom	 business	 because	 the	 entrepreneurs	 have	 to	
submit	their	products	to	the	legisla0on	of	the	country	in	order	to	get	
permission	for	commercializa0on.		

•  In	 Brazil,	 according	 to	 the	 legisla0on,	 foods	 presented	 as	 capsules,	
pills,	 and	 tablets,	 consis0ng	 of	 edible	 parts	 of	 fruits	 and	 vegetables	
submiaed	to	process	of	drying	or	dehydra0on,	must	be	evaluated	as	
new	foods.		

•  So	 far,	 under	 this	 category,	 only	 the	 names	 Agaricus	 blazei	 and	
Agaricus	sylva3cus	Schaeffer	have	been	approved	(ANVISA,	2008).		

•  This	might	be	 the	main	 reason	 for	most	of	 the	products	 from	Brazil	
being	 s0ll	 commercialized	 as	 Agaricus	 blazei.	 Only	 the	 products	
Cogumelo	 do	 Sol®	are	 sold	 as	Agaricus	 sylva3cus	 Schaeffer,	 another	
case	of	misiden0fica0on.	
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A	Highly	Appreciated	Func0onal	Food	

Many	reports	in	literature	point	Agaricus	brasiliensis	
as	 a	 nutri0onally	 valuable	 mushroom,	 with	 a	 large	
gastronomic	poten0al,	combining:	

	
Ø peculiar	characteris0cs	of	taste	

Ø almond	flavour		
Ø excellent	texture	

	



A	delicious	health	food	

…	suitable	for	both	salted	and	sweet	dishes.	

Mokeca

Fresh mushroom



Soups and broths

Canned mushrooms CroquettesSausages

Ice TeaPineapple Juice



Biscuits Biscuits

Puddings Muffins



	

Ø  Food	safety	studies	have	shown	that	the	human	trials	carried	out	to	date	
suggest	 that	 the	 mushrooms	 and	 mushroom	 extracts	 of	 the	 Agaricus	
species	 tested	 are	 safe	 and	 generally	 well	 tolerated.	 Agari0ne	 in	
cul0vated	A.	bisporus	has	been	reported	in	some	animal	model	studies	
to	 be	 associated	with	 poten0al	 carcinogenic	 effects,	 although	 this	 has	
been	contradicted	by	other	studies	in	the	same	animal	models.		

	

Ø  A	recent	 study	has	demonstrated	 that	agari0ne	purified	 from	A.	blazei	
has	direct	an0-tumour	ac0vity	against	leukemic	tumour	cells	in	vitro	 [1],		
which	 is	 in	 contrast	 to	 the	 carcinogenic	 ac0vity	 previously	 ascribed	 to	
this	 compound.	 These	 data	 provide	 support	 for	 the	 conclusion	 of	 a	
recently	 published	 scien0fic	 cri0que	 of	 studies	 on	 agari0ne,	 which	
concluded	 that	 there	 is	 no	 scien0fically	 substan0ated	 data	 linking	
consump0on	of	mushrooms	 to	 carcinogenicity	 in	either	 animal	models	
or	humans	[2].		
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Ø  Among	 the	 medicinal	 proper0es	 allega0ons	 aaributed	 to	 Agaricus	

brasiliensis,	 the	 immunemodulator,	an0tumoral,	an0mutagenic,	and	
an0cytotoxic	effects	are	the	most	widely	documented.	

	
Ø  Other	 allega0ons	 include:	 an0-inflammatory,	 an0viral,	 an0bacterial,	

an0fungal,	an0parasi0c,	an0oxidant,	hypoglycemic,	an0dislipidemic,	
and	hepatoprotec0ve	proper0es.		

	
Ø  Its	high	content	of	ergosterol,	the	vitamin	D	precursor,	also	gives	him	

important	 aaributes	 in	 the	 fight	 of	 bone	 diseases,	 as	 rickets	 and	
osteoporosis.		

	



Mushroom	nutriceu0cals	or	dietary	supplements	



Products	commercialized	in	Brazil	with	different	names	for	the	same	mushroom	

Aproconova (Agaricus brasiliensis)

Gapi (Agaricus blazei)

Cogumelo do Sol® (Agaricus sylvaticus)

Cuesta Agaricus (Agaricus blazei)



Ø  Brazil	 is	an	ideal	market	for	cosme0c	products	taking	into	
account	 its	 large	popula0on	and	 its	 culture	of	 self-image.	
The	 country’s	 per	 capita	 spending	 on	 cosme0cs	 and	
toiletries	 is	 roughly	 1.7%	 of	 GDP	 –	 more	 than	 double	 of	
that	 in	 France	 (0.7%),	 triple	 of	 that	 in	 Britain	 (0.5%),	 and	
quadruple	in	the	United	States	(0.4%)	[1].		

Ø  Some	Brazilian	 companies,	aware	of	 that,	make	use	of	A.	
brasiliensis	 as	 main	 ingredient	 in	 cosme0cs	 as	 a	 way	 of	
diversifying	 their	 produc0ons	or	 even	 inves0ng	especially	
in	 this	 business	 sector	 and	 expor0ng	 the	 products	
worldwide.	
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Cosme0c	products	containing	Agaricus	brasiliensis	as	
main	ac0ve	component	commercialized	in	Brazil	

Aproconova	–	Montes	Claros,	Minas	Gerais	

Cogumelo	do	Sol®	-	São	Paulo	

Vitamega	Cosme0c	-	Pindamonhangaba,	São	Paulo	
	



Other	 poten0al	 uses	worthwhile	 to	 be	 explored	 are	 discussed	 by	
Largeteau	et	al.	(2011):		
	

•  industrial	 produc0on	 of	 lignocelluloly0c	 enzymes	 in	 solid-state	
fermenta0on	or	by	extrac0on	from	spent	cul0va0on	substrates;	

•  applica0on	of	extracts	of	the	mushroom	and	its	spent	compost	
in	organic	agriculture	for	the	control	of	plant	pathogens;		

•  use	of	spent	compost	as	an	alterna0ve	to	chemicals	to	promote	
plant	 growth	 when	 considering	 organic	 produc0on	 of	
hor0cultural	crops	and	Eucalyptus	growing	in	ar0ficial	forests;		

•  remedia0on	of	biocides;	and	

•  subs0tu0on	of	an0bio0cs	in	chicken	farming.		
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Moreover,	like	for	mushrooms	in	general,	the	cul0va0on	of	
Agaricus	brasiliensis	also	contributes	to	sustainable	agriculture	

efforts	by	making	use	of	agricultural	residues.		



Some	good	 reviews	have	been	 recently	published	 indica0ng	a	
worldwide	interest	in	the	Brazilian	medicinal	mushroom.		
	
•  Hetland	et	al.,	2011	

From	 Norway,	 focus	 on	 its	 medicinal	 effects	 on	 tumour,	
infec0on,	allergy	and	inflamma0on.		

	
•  Largeteau	et	al.,	2011	

From	 France,	 deals	 with	 its	 biological	 characteris0cs,	
cul0va0on	and	non-medicinal	valorisa0on.		

	
•  Wisitrassameewong	et	al.,	2012	

From	 Thailand,	 China	 and	 France,	 summarizes	 its	
taxonomy,	 phylogeny,	 distribu0on,	 health	 benefits	 and	
current	status	of	scien0fic	research.	



•  Thanks	 to	a	great	marke0ng	strategy	 in	 Japan,	 the	mushroom	reached	a	
high	status	among	the	medicinal	natural	products.		

	

•  Japan	has	become	the	greatest	importer	of	the	Brazilian	produc0on.		

•  Many	farmers	and	people	with	no	previous	agricultural	ac0vity	experience	
have	 realized	 the	 promise	 of	 high	 profits	 and	 a	 rapid	 expansion	 of	 the	
mushroom	cul0va0on	took	place	in	different	regions	of	the	country.		

•  This	 had	 a	 posi0ve	 effect	 on	 changing	 the	 percep0on	 of	 the	 Brazilians	
towards	mushrooms.		

	

•  Poisonous	and	hallucinogenic	mushrooms	are	usually	what	first	 come	to	
the	mind	of	most	Brazilians	when	approached	by	someone	talking	about	
mushrooms.		

•  Gradually,	the	Brazilian	medicinal	mushroom	and	other	edible	mushroom	
species	 are	 becoming	more	 and	more	 popular	 in	 the	 country	 especially	
due	to	the	claims	of	their	health	benefits	(Dias,	2010)	
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•  The	euphoria	of	the	early	0mes	was	broken	in	2006,	when	three	cases	of	
severe	 hepa0c	 dysfunc0on	 in	 cancer	 pa0ents	 were	 reported	 in	 Japan	
supposedly	associated	with	the	use	of	Agaricus	blazei	extract	products,	
although	 it	 was	 impossible	 to	 confirm	 this	 suspicion	 because	 other	
causa0ve	factors	such	as	cancer	chemotherapy	and	hepa00s	virus	could	
not	be	completely	ruled	out	(Mukai	et	al.,	2006).		

•  According	 to	 the	 Brazilian	 Embassy	 in	 Tokyo	 (SECOM	 2010),	 as	 a	
precau0on	 measure,	 the	 Japanese	 Ministry	 of	 Health,	 Labour	 and	
Welfare	(MHLW)	recommended	to	the	manufacturers	the	suspension	of	
sales	and	voluntary	withdrawal	of	products	from	the	market.		

•  Three	 products	 under	 suspicion	 were	 analysed	 for	 toxicity	 by	 the	
Japanese	Na0onal	 Ins0tute	of	Health	Science	and	one	of	them	showed	
cancer	 s0mulatory	 effect.	 Although	 the	 product	 in	 ques0on	 did	 not	
u0lized	mushrooms	 from	Brazil	 origin,	 the	 Brazilian	 suppliers	were	 hit	
hard.		
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•  From	2006	to	2008,	there	was	a	cut	of	about	76%	of	the	Japanese	import.		
	

•  Brazil,	being	responsible	for	about	80%	of	the	total	Japanese	import,	was	
the	 country	 most	 affected	 by	 the	 new	 Japanese	 consumers	 percep0on	
about	the	benefits	of	the	mushroom.			

	

•  This	dras0c	declina0on	caused	a	great	impact	on	the	vulnerable	Brazilian	
mushroom	 growers,	 because	 90%	 of	 their	 produc0on	 was	 des0ned	 for	
export,	almost	all	of	it	to	Japan.	Many	growers	failed	to	run	their	business	
and	had	to	sour	big	losses.	

•  In	 2009,	 the	 export	 market	 to	 Japan	 stabilized,	 with	 a	 slight	 recover.	
Although	it	is	early	to	predict	whether	it	will	return	to	the	levels	of	2004,	
there	 is	 a	 new	wave	 of	 op0mism	 among	 the	 growers	 that	 managed	 to	
maintain	the	business	direc0ng	their	products	to	the	domes0c	market	and	
expor0ng	whenever	possible.	There	 is	a	huge	domes0c	poten0al	market	
to	 be	 explored,	which	 could	 guarantee	 the	 success	 of	 the	 business	 on	 a	
steadier	basis,	instead	of	trus0ng	only	on	the	high	prices	offered	by	export	
business.		

	



•  I	 personally	 believe	 that	 interna0onal	 scien0sts	 and	
entrepreneurs	 partnership	 for	 the	 establishment	 of	 strong	
mushroom	 cul0va0on	 and	 processing	 plants,	 based	 on	 fair	
mutual	 benefit	 projec0ons	 and	 solid	 partners	 confidence,	
could	 well	 be	 a	 good	 deal	 for	 foreign	 investors	 and	 the	
Brazilian	 mushroom	 industry	 development.	 This	 could	 also	
help	to	prevent	the	nasty	unfair	compe00on.	

•  Beyond	 the	 use	 of	 the	 medicinal	 and	 cosme0c	 mushroom	
products,	with	a	regular	supply	of	fresh	and	dried	mushroom	
to	 supermarkets	 and	 restaurants	 throughout	 the	 year	 and	
good	 marke0ng	 campaigns	 soon	 the	 mushroom	 could	 well	
become	 much	 popular	 in	 Brazil	 and	 other	 countries	 as	 a	
health	food.		

	



	
•  In	this	context,	 I	do	believe	that	the	exper0se	of	the	Mushrooms	

and	Health	Global	Ini3a3ve	could	well	be	of	great	help.	

•  The	first	approach	 in	this	direc0on	was	done	by	the	president	of	
the	 Interna0onal	 Society	 for	 Mushroom	 Science	 –	 ISMS,	 Greg	
Seymour,	 during	 the	 Fourth	 Interna0onal	 Symposium	 on	
Mushrooms	in	Brazil,	held	in	Caxias	do	Sul,	State	of	Rio	Grande	do	
Sul,	in	2008	(Seymour,	2008).		

•  As	 a	 result,	 a	 couple	 of	 mushroom	 growers	 worked	 hard	 to	
establish	 a	 na0onal	 associa0on.	 I	 am	 pleased	 to	 announce	 here	
that	 the	 Brazilian	 Na0onal	 Associa0on	 of	 Mushroom	 Growers	
(Associação	Nacional	dos	Produtores	de	Cogumelos	–	ANPC)	was	
founded	last	year	and	has	just	become	an	ISMS	affiliated	member.		
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