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Brazil nuts – contain selenium  
but are not always healthy?

Brazil nuts can pose a risk:

• risk of overdose with organic selenium

•	 molds	(aflatoxins)

• radioactivity
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Brazil nuts: healthy or harmful?

healthy harmful

?
Brazil nuts are considered the ideal natural source of selenium, and the 
claim	has	many	followers.	But	what	at	first	glance	appears	to	be	a	perfect	
natural solution can at second glance be a problematic source of sele-
nium. Because Brazil nuts have several disadvantages.

Brazil nuts accumulate selenium and are therefore the most selenium-rich 
natural food. The literature often quotes the recommendation to eat two 
Brazil	nuts	a	day	in	order	ensure	a	sufficient	supply	of	selenium.

Wonderful.	Easy	to	do	and	inexpensive.	But	does	this	actually	do	your	
health a favor? Or is there even a downside to the daily portion of brazil 
nuts?
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Brazil nuts and selenium

No other plant accumulates as much selenium in its fruit as the Brazil nut 
tree. [1] Brazil nuts should therefore be well suited to cover the human daily 
selenium requirement. There are now several trials, which determined the 
effect of Brazil nuts on selenium status (Table 1). [2 – 4] 

Trials on the effect of Brazil nuts on selenium status

Trial  
participants 
[years]

Number 
of brazil 
nuts

Quantity  
of selenium 
[µg/day]

Selenium status [µg/l]

Brazil nut 
group

Control 
group

4.7 ± 0.9
(3.1	–	6.3)

3 – 6*
155.3

(98.7	–	195.3)
107.3 ± 27.2
(73	–	172)

83.6 ± 23.3
(47	–	142)

29.8 ± 9.2 1** 300 – 400 292.8 ± 95.4 96.7 ± 29.6***

77.7 ± 5.3 1**** 288.75 290.6 ± 74.6 47.8 ± 11.7

* 3 × per week
** 1 × per day for 8 weeks

*** Selenium status of Brazil nut group before start of intervention; no control group
**** 1 × per day for 6 months

Created according to:
Martens	IB	et	al.	Nutrition.	2015	Nov-Dec;	31(11-12):	1339-43.	Selenium status in 
preschool children receiving a Brazil nut-enriched diet.
Rita	Cardoso	B	et	al.	Eur	J	Nutr.	2016	Feb;	55(1):	107-16.	Effects of Brazil nut 
consumption on selenium status and cognitive performance in older adults with mild 
cognitive impairment: a randomized controlled pilot trial.
Donadio	JLS	et	al.	Clin	Nutr.	2018	Mar	23.	pii:	S0261-5614(18)30123-7.	Genetic 
variants in selenoprotein genes modulate biomarkers of selenium status in response 
to	Brazil	nut	supplementation	(the	SU.BRA.NUT	study).

Table 1

https://www.ncbi.nlm.nih.gov/pubmed/26429652
https://www.ncbi.nlm.nih.gov/pubmed/26429652
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
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Risk of selenium overdose already  
possible with just one Brazil nut

In fact, Brazil nuts do increase selenium status. [2 – 4] However, one over-
shoots the target. Regardless of age, trials showed that one Brazil nut per 
day increased the selenium level far beyond the recommended reference 
range (Fig. 1). Mean selenium values around 290 µg/l selenium in the 
serum are clearly above the selenium levels that showed positive effects 
on health in trials. [5, 6] The recommendation to eat two Brazil nuts a day 
can therefore lead to an overdose of selenium, especially in the long term.

Already one Brazil nut per day increases the selenium 
status	significantly	above	the	recommended	reference	
range
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* Initial value vs. after 8 weeks
** Control group vs. intervention group after 6 months

Created according to:
Rita	Cardoso	B	et	al.	Eur	J	Nutr.	2016	Feb;	55(1):	107-16.	Effects of Brazil nut 
consumption on selenium status and cognitive performance in older adults with mild 
cognitive impairment: a randomized controlled pilot trial.
Donadio	JLS	et	al.	Clin	Nutr.	2018	Mar	23.	pii:	S0261-5614(18)30123-7.	Genetic 
variants in selenoprotein genes modulate biomarkers of selenium status in response  
to	Brazil	nut	supplementation	(the	SU.BRA.NUT	study).

Fig. 1

https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
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Selenomethionine in Brazil nuts –  
too much of the wrong selenium

Brazil nuts contain various forms of selenium. Up to 96 % of them are 
seleno methionine and its metabolites. [1] Selenomethionine, however, is 
not recognized by the body as a form of selenium, but is confused with 
the amino acid methionine. As a result, selenomethionine is incorporated 
in	a	non-specific,	unregulated	manner	into	proteins	that	actually	contain	
sulfur. [7] 

Selenomethionine can accumulate in the body

Some of the actual sulfur-containing proteins, into which selenomethio-
nine	was	incorporated	non-specifically,	can	later	be	regenerated	and	then	
return to the body’s selenium metabolism. This process does not take 
place as required, but as a function of protein turnover. [8] The other part 
of	selenomethionine	is	non-specifically	incorporated	into	non-regenerable	
proteins	found,	for	example,	in	hair	and	red	blood	cells.	This	selenium	can	
no longer be supplied to the selenium metabolism, but accumulates in the 
body.

High amounts of selenomethionine can be harmful to health

Thus the more selenomethionine absorbed, the greater the proportion of 
selenomethionine incorporated into non-regenerable proteins. [8] This can 
lead to the accumulation of selenium in the body, and result in negative 
instead of the desired positive effects on health. [9] One possible reason is 
that	the	specific	incorporation	of	selenomethionine	decreases	at	the	same	
time	as	the	unspecific	incorporation	of	selenomethionine	increases.	This	
can	result	in	a	deficiency	of	selenoproteins. [9]  

One Brazil nut per day can increase 
the selenium status far above 

the recommended reference range
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Too much organic selenium can become a problem

Non-specific
incorporation of

selenomethionine
instead of

methionine into
proteins

Non-specific
incorporation of

selenomethionine
instead of

methionine into
proteins

+300 µg organic selenium (selenium yeast)

Increased mortality*

Selenoproteins

Seleno-
methionine

Seleno-
proteins

additional
intake of

Seleno-
methionine

*	10	years	after	daily	intake	for	five	years

Created according to:
Suzuki	KT,	J	Health	Sci.	2005	Apr;	51(2):	107-14.	Metabolomics of Selenium:  
Se Metabolites Based on Speciation Studies.
Rayman	MP	et	al.	Free	Radic	Biol	Med.	2018	Feb	14.	pii:	S0891-5849(18)30070-4.	
Effect of long-term selenium supplementation on mortality: Results from a multiple-
dose, randomised controlled trial.

Fig. 2

Furthermore, kinetic studies have shown that selenomethionine is com-
prehensively	recycled	in	the	body,	which	is	why	the	toxic	effect	of	high-
dose	selenomethionine	may	persist	for	five	years	or	longer.	This	effect	
was shown in a trial concerning long-term intake of 200 – 300 µg organic 
selenium per day (Fig. 2). [9]	Even	10	years	after	the	daily	intake	for	five	
years, the study participants showed an increased all-cause mortality. [9]

https://www.jstage.jst.go.jp/article/jhs/51/2/51_2_107/_pdf/-char/en
https://www.jstage.jst.go.jp/article/jhs/51/2/51_2_107/_pdf/-char/en
https://www.ncbi.nlm.nih.gov/pubmed/29454039
https://www.ncbi.nlm.nih.gov/pubmed/29454039
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The three major problems with Brazil nuts

Molds
(aflatoxins) [A] Radioactivity [F]

Selenium
overdose

with organic
selenium [B – E]

% org. Se

Created according to:
[A]	Rita	Cardoso	B	et	al.	Eur	J	Nutr.	2016	Feb;	55(1):	107-16.	Effects of Brazil nut 

consumption on selenium status and cognitive performance in older adults with mild 
cognitive impairment: a randomized controlled pilot trial.

[B]	Donadio	JLS	et	al.	Clin	Nutr.	2018	Mar	23.	pii:	S0261-5614(18)30123-7.	Genetic 
variants in selenoprotein genes modulate biomarkers of selenium status in 
response	to	Brazil	nut	supplementation	(the	SU.BRA.NUT	study).

[C] Bleys	J	et	al.	Arch	Intern	Med.	2008	Feb	25;	168(4):	404-10.	Serum selenium levels 
and all-cause, cancer, and cardiovascular mortality among US adults.

[D] Rayman	MP.	Lancet.	2012	Mar	31;	379(9822):	1256-68.	Selenium and human 
health.

[E] Cardoso	BR	et	al.	Food	Res	Int.	2017	Oct;	100(Pt	2):	9-18.	Brazil nuts: Nutritional 
composition,	health	benefits	and	safety	aspects.

[F] Bundesamt für Strahlenschutz	(German	Federal	Office	for	Radiation	Protection),	
access April 2018.

Fig. 3

Brazil nuts can pose a risk

Brazil nuts can cause three major problems (Fig. 3):

1. Overdose of selenium with organic selenium,
2.	Molds	(aflatoxins),
3. Radioactivity.

https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/25567069
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/29609868
https://www.ncbi.nlm.nih.gov/pubmed/18299496
https://www.ncbi.nlm.nih.gov/pubmed/18299496
https://www.ncbi.nlm.nih.gov/pubmed/22381456
https://www.ncbi.nlm.nih.gov/pubmed/22381456
https://www.ncbi.nlm.nih.gov/pubmed/28888463
https://www.ncbi.nlm.nih.gov/pubmed/28888463
http://www.bfs.de/DE/themen/ion/umwelt/lebensmittel/radioaktivitaet-nahrung/radioaktivitaet-nahrung_node.html
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Brazil nuts contain a lot of selenium – too much?

In Germany medicinal products containing sele-
nium are prescription-only from 70 µg selenium. 
One Brazil nut contains about 300 µg, according 
to studies. [3, 4] It follows that Brazil nuts should in 
fact be available only on prescription or should 
be withdrawn from the market because of the 
risk of poisoning from a bag of Brazil nuts for 
sale	in	supermarkets.	Is	this	an	exaggeration?

Brazil nuts are available on the market in 
pack sizes of between 200 and 1,000 g. 

An intervention trial with Brazil nuts published 
in 2018 showed the selenium content to be 
100.4 ± 5.3 µg/g. [4] A Brazil nut has an average 
weight of 3 – 4 grams. The selenium content of 
a Brazil nut would therefore be between 300 
and 400 micrograms.

A 200 g bag of Brazil nuts from the supermarket 
can therefore contain up to 20,000 micrograms 
or 20 milligrams of selenium without warning or 
dosage recommendation (Table 2).

Would you recommend Brazil nuts?

Selenium medicinal products Brazil	nuts	(food)

Selenium 
medicinal 
product

BRAZIL NUTS

200 g

Prescription from 70 µg selenium 
(Germany)

Up to 400 µg selenium per Brazil 
nut possible

In case of proven selenium 
deficiency

May contain up to 20,000 µg 
selenium per package

Recommended dosage: 
100 – 300 µg

May	contain	aflatoxins	that	cause	
liver cancer

In	case	of	selenium	deficiency	in	
combination with severe diseases, 
short-term up to 2,000 µg

Highest natural radioactivity of all 
foods

Modified	according	to:
Cardoso	BR	et	al.	Food	Res	Int.	2017	Oct;	100(Pt	2):	9-18.	Brazil nuts: Nutritional 
composition,	health	benefits	and	safety	aspects.
Summary of product characteristics selenase®, biosyn Arzneimittel GmbH, Nov. 2017.
Bundesamt für Strahlenschutz	(German	Federal	Office	for	Radiation	Protection),	
access April 2018.

Table 2

https://www.ncbi.nlm.nih.gov/pubmed/28888463
https://www.ncbi.nlm.nih.gov/pubmed/28888463
https://www.gelbe-liste.de/produkte/selenase-T-peroral_354493/fachinformation
http://www.bfs.de/DE/themen/ion/umwelt/lebensmittel/radioaktivitaet-nahrung/radioaktivitaet-nahrung_node.html
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Problems	with	Brazil	nuts:	aflatoxins	and	radioactivity

Accumulates
radioactivity

Highly susceptible to very 
carcinogenic aflatoxins

Created according to:
Cardoso	BR	et	al.	Food	Res	Int.	2017	Oct;	100(Pt	2):	9-18.	Brazil nuts: Nutritional 
composition,	health	benefits	and	safety	aspects.
Bundesamt für Strahlenschutz	(German	Federal	Office	for	Radiation	Protection),	
access April 2018.

Fig. 4

Brazil	nuts	are	very	susceptible	to	aflatoxins

Aflatoxins	are	a	naturally-occurring	fungal	toxin	produced	by	certain	types	
of	mold.	Aflatoxin,	a	fungal	toxin,	is	one	of	the	strongest	naturally-occur-
ring	toxins	and	is	considered	a	carcinogenic	substance.	Aflatoxins	are	
also heat stable. This means that only a small part is destroyed during 
cooking or baking.

EU import ban on Brazil nuts

Brazil	nuts	in	particular	are	susceptible	to	aflatoxins,	as	the	warm	and	
humid climate in South America is conducive to the growth of molds 
(Fig. 4).	The	aflatoxin	load	of	Brazil	nuts	often	exceeds	the	limits	set	by	
the EU, which is why a special implementing regulation has regulated the 
import of Brazil nuts since 2003. [10] As a result, Brazil nuts were tempo-
rarily no longer imported into the EU and trade has declined to this day.

https://www.ncbi.nlm.nih.gov/pubmed/28888463
https://www.ncbi.nlm.nih.gov/pubmed/28888463
http://www.bfs.de/DE/themen/ion/umwelt/lebensmittel/radioaktivitaet-nahrung/radioaktivitaet-nahrung_node.html
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Aflatoxin	intake	should	be	as	low	as	possible

According	to	the	EFSA	(European	Food	Safety	Authority),	the	intake	of	
aflatoxins	should	be	kept	as	low	as	reasonably	possible	as	aflatoxins	
are	genotoxic	and	carcinogenic. [11] In 2009, EFSA recommended that 
the	maximum	level	of	aflatoxins	in	various	nuts	be	increased	again	from	
4 to 10 µg. However, this was done under the condition that this has only 
a	very	small	influence	due	to	the	European	diet.	For	this	purpose,	the	
so-called “European cluster diets” were used, for which the daily Brazil 
nut intake is between 0,0 – 0,1 g/day. [11] For two Brazil nuts daily, the intake 
would	be	approx.	6	–	8	g	(measured	values	in	[4]).	At	the	same	time,	in	
Brazil	nuts	the	proportion	of	samples	with	elevated	aflatoxin	levels	above	
10 µg/kg was 19.1 %. [11] 

Brazil nuts enrich radioactivity

Brazil nuts occupy a special position among foods when it comes to 
radioactivity. [12] Brazil nuts have a radium content 1,000 times higher per 
kilogram than the total diet in Germany (Fig. 4). A daily intake of two Brazil 
nuts per day results in a value of 160 microsieverts. With an average diet, 
radiation	exposure	from	food	amounts	to	300	microsieverts	per	year.

This means: consuming two Brazil nuts a day increases the radioactive 
load	by	about	half.	No	negative	health	consequences	are	to	be	expected	
with	these	values,	but	the	Federal	Office	for	Radiation	Protection	never-
theless points out that the selenium status can also be improved by food 
supplements.
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The	German	Federal	Office	for	Radiation	
Protection recommends improving selenium 

status through food supplements
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Information on biosyn Arzneimittel GmbH

Brochures

We would be pleased to send you our brochu-
res	on	related	topics	in	the	field	of	selenium.	
Please visit www.biosyn.de for more information.

Order by e-mail at: information@biosyn.de 
(please	specify	desired	materials	and	quantity)

Newsletter

Subscribe to our online newsletter “biosynNews 
international” to obtain current information.

Order by e-mail at: information@biosyn.de  
(keyword	“biosynNews	international”)

Further information

If	you	have	specific	questions	on	this	topic,	
please	call	us	at:	+	49	(0)	711	575	32	-	00

For further information and reference  
literature, contact information@biosyn.de  
and see www.biosynpharma.com.

You	can	also	find	us	on	coliquio,	the	free	 
medical network, with our Infocenter Selenium: 
www.coliquio.de.

More information about us on our Facebook 
page and our YouTube channel.

Selenium is essential
Folder	for	medical	experts
Format: A4, 68 pages

selenase® 200 XXL
Folder	for	medical	experts
Format: A4, 20 pages

Selenium is essential

we are
research

Selenium

• keeps the immune system in balance

• protects against oxidative stress

• is important for the thyroid

Updated 
version

selenase® 100 XL
Folder	for	medical	experts
Format: A4, 20 pages

we are
research

selenase® 100 XL
Selenium supplement – 
helps protect cells from oxidative stress

Support with selenium

• Important for an active immune system

• Protects the cells from oxidative stress

• Important for a healthy thyroid gland

• Important for healthy hair and nails

Support with selenium

• Important for an active immune system

• Protects the cells from oxidative stress

• Important for a healthy thyroid gland

• Important for healthy hair and nails

selenase® 200 XXL
Dietary supplement with selenium – 
contributes to normal thyroid function

we are
research

Literature	for	medical	experts

http://www.biosyn.de
mailto:information%40biosyn.de?subject=
mailto:information%40biosyn.de?subject=biosynNews%20international
mailto:information%40biosyn.de?subject=
https://www.biosynpharma.com
https://www.coliquio.de
https://www.facebook.com/biosynarzneimittel/
https://www.youtube.com/channel/UCn95PGr07kqXTpnswGIOy0w
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A varied and balanced diet as well as a healthy lifestyle  
are of great importance.

selenase® 100 XL

Helps protect cells
from	oxidative	stress
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Support with selenium

Selenium is important for an active  
immune system

Selenium helps to protect the cells from 
oxidative	stress

Selenium contributes to normal functioning 
of the thyroid gland

Selenium is important for healthy hair and 
nails

Average nutrient content
Nutrient per tablet NRV*

Selenium 100 µg 182 %
*  Reference quantities for the daily intake of vitamins and minerals 
(nutrient	reference	values	–	NRV)

biosyn Arzneimittel GmbH 
Schorndorfer Straße 32, 70734 Fellbach, Germany
Phone:	+49	(0)	711	-	575	32	-	00 
www.biosynpharma.com · www.biosyn.de

during pregnancy and lactation

we are
research

We would be glad to send you our detailed 
brochure:
information@biosyn.de
(keyword: selenase® 100 XL / Brazil nuts)

https://www.biosynpharma.com
https://www.biosyn.de
mailto:information%40biosyn.de?subject=selenase%20100XL/Brazil%20nuts
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We would be glad to send you our detailed 
brochure:
information@biosyn.de
(keyword: selenase®	200	XXL	/	Brazil	nuts)

A varied and balanced diet as well as a healthy lifestyle  
are of great importance.

The tablets are divisible.

we are
research

Our thyroid needs selenium
selenase® 200 XXL

Increases 
well-being
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Selenium is needed at different places  
in the body

Selenium contributes to normal functioning 
of the thyroid gland

Selenium works hand in hand with our im-
mune system and our body’s defense system

Selenium helps to protect the cells from 
oxidative	stress

Selenium helps maintain normal hair and 
nails

Average nutrient content
Nutrient per tablet NRV*

Selenium 200 µg 364 %
*  Reference quantities for the daily intake of vitamins and minerals 
(nutrient	reference	values	–	NRV)
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Brazil nuts – contain selenium  
but are not always healthy?

Managing Director: Dr. Thomas Stiefel and Ortwin Kottwitz
Commercial Register: County Court Stuttgart HRB 262712
Place of performance: Fellbach, Legal venue Stuttgart

biosyn Arzneimittel GmbH
Schorndorfer Straße 32
70734 Fellbach
Germany

information@biosyn.de
www.biosynpharma.com
www.biosyn.de

More information about us on our  
Facebook page and our YouTube channel
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