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Abstract

Brazil nuts are the fruit of the enormous tropical tree Bertholletia excelsa that are produced in and exported
from the territory of the Amazon. As a natural rich source of selenium (Se), the consumption of Brazil nuts is
often suggested as therapeutic among patients with autoimmune thyroid diseases. In this review, the current
knowledge regarding the main health concerns of Brazil nut consumption, such as Se toxicity, Se-induced type
2 diabetes mellitus, weight gain, radioactivity, aflatoxins, and allergic reactions, is presented and discussed.
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Introduction

Brazil nuts grow on massive tropical trees, the Ber-
tholletia excelsa of the Lecythidaceae family,1,2 some

reaching heights over 45 m. The tree produces extremely hard
spherical pods containing on average 18 seeds,2 the nuts,
covered by a ligneous, rough shell. Brazil nuts are native
to areas around the Amazon in Brazil, Peru, Columbia, Ve-
nezuela, and Ecuador1 and are exported to all destina-
tions globally. The matrix of Brazil nuts is quite complex:
66%–67% fat, 14% proteins, and 13% carbohydrates.3 Nu-
tritionally, Brazil nuts are an excellent, gluten-free source of
dietary fiber, various vitamins, such as thiamin and vitamin E,
and minerals, such as selenium (Se), copper, magnesium,
manganese, potassium, calcium, iron, phosphorus, and zinc.3

The consumption of Brazil nuts has been associated with
benefits to lipid metabolism and reductions in total and
low-density lipoprotein cholesterol concentrations, thyroid
function, oxidative stress, inflammatory and oncogenesis
biomarkers, some cognitive functions, male infertility, and
so on.4–9 Most of these benefits are due to the fact that Brazil
nuts are one of the richest known food sources of bioavailable
Se,3,9,10 mainly in the form of selenomethionine.3,11 The Se
content of the Brazil nut relies heavily on the composition of
the soil in which it grows. Concentrations of Se in unshelled
Brazil nuts are reported to be greater than in shelled nuts.9 The
average Se content of each Brazil nut in most elemental an-
alyses varies ranging from 2.7 to 11mg Se/g, but the average
weight of each nut varies between 3 and 4 g.1,6,9,10,12 Con-

sidering the previous data and the fact that the current re-
commended dietary intake of Se in adults is between 55 and
75mg per day,1,13–15 we conclude that 2–7 Brazil nuts are
required to cover the daily Se requirement.

Se is known to be an essential element with many pleiotropic
effects ranging from antioxidant and anti-inflammatory to
heightening the active thyroid hormone production,6,13,16–19

and this year (2017) marks the 200-year anniversary after
first being identified by the Swedish chemist Jöns Jakob
Berzelius. Se supplementation appears to modify inflam-
mation and immune responses in patients with autoimmune
thyroid diseases (AITDs).13,18,19 Three meta-analyses have
confirmed the suppressive effect of Se supplementation on
serum thyroid peroxidase antibody (TPO-Ab) and thyroglob-
ulin antibody (Tg-Ab) levels in patients with Hashimoto’s
thyroiditis (HT).20–22 However, another meta-analysis in the
Cochrane library concluded that the evidence to support or
refute the efficacy of Se supplementation in patients with HT is
insufficient.23

The consumption of Brazil nuts by humans is usually
casual and preferable to alternative supplementation prac-
tices for improving their nutrition because they are sus-
tainable, less expensive, and pose a lower risk of toxicity.9

Nevertheless, in clinical practice, because of their high
content of natural Se, it is often suggested as therapeutic
(daily consumption) especially among patients with AITDs.
The aim of this study was to point out the possible harmful
health effects of Brazil nut consumption based on current
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Health Concerns of Brazil Nut Consumption

The main health concerns of Brazil nut consumption are
the following:

(1) Brazil nut consumption could pose some risk if the
daily Se intake from this source is much higher than
the recommended amount. According to research,
intake of *330mg of Se per day could be toxic not
only for growth hormones and insulin-like growth
factor 1 metabolism but also in the synthesis of thy-
roid hormones.18,19 Possible major side-effects include
nail and hair loss, anorexia, diarrhea, depression, hem-
orrhage, liver and kidney necrosis, blindness, ataxia,
and respiratory disturbances.18 There have also been
instances of dermatitis and central nervous system
disorders in an area with high Se content in Enshi,
China.24 These signs and symptoms of Se toxicity are
known as selenosis. An Se intake of 50–400mg/d is
considered a safe range for adults, while 850–900mg
could be allowed as minimum for Se toxicity.10 Evi-
dently, the high Se content variation in Brazil nuts that
depends on the soil of the nut tree origins increases the
likelihood of Se toxicity, regardless of the quantity of
nuts consumed. However, clinical cases of selenosis
due to Brazil nut consumption have not been described
in the medical literature. A human study in a region of
the Brazilian Amazon with a local traditional diet rich
in Se, no dermal or breath signs or symptoms of Se
toxicity were associated with the ranged from normal to
very high biomarkers of Se status.25 Also, no clinical
symptoms of selenosis were observed in preschool
children who received a Brazil nut-enriched diet and
biomarkers of Se exposure exceeded the reference
levels.26

(2) Se supplementation may be associated with an in-
creased risk for type 2 diabetes mellitus (T2DM).18

There is controversy regarding previous evidence
associating Se supplementation with T2DM. None-
theless, this association has been established as U-
shaped by numerous studies; therefore selenoprotein
levels below and above the reference range are pos-
sible risk factors for T2DM.17,18 This U-shaped as-
sociation was revealed27 in a five-study meta-analysis
(13.460 participants) in which notably high preva-
lence of T2DM was observed in patients with rela-
tively low (<97.5 mg/L) or high (>132.50mg/L) serum
Se levels. Thus, Se supplementation may benefit
people with low Se status; however, it could lead to
adverse effects in adequate-to-high status individuals
and is not recommended.17 Although clinical cases of
T2DM due to Brazil nut consumption have not been
described in medical literature, an evaluation for the
existence of metabolic syndrome (MetS) or predia-
betes among consumers/patients and measurement of
serum/plasma Se levels before and during Brazil nut
consumption may be necessary.

(3) Supplementation of patients who are both iodine and
Se deficient with Se can deteriorate the thyroid
function.18,19 To predict whether a patient would
benefit from Se supplementation through Brazil nut
consumption, the clinician should first investigate the
patient’s iodine status.18,19 This is possible by deter-

mining the urinary iodine excretion in a 24-h urine
collection.

(4) Brazil nuts are regarded as one of the most radioac-
tive foods in the world because of the high levels of
radium (Ra) they contain. The reported concentration
of Ra-226 and Ra-228 varies (ranging between 0.1
and 7 pCi/g$1 Ci = 3.7 · 1010 Bq = 37 GBq and 1 Bq
y2.703 · 10-11 Ci y27 pCi),28–31 but overall, the Ra
concentrations in Brazil nuts are 1000 times higher
than those in other foods. Indicatively, we mention
that row Lima beans offer 2–5 pCi/kg from potassium
(K)-40 and 4.64 pCi/g from Ra-226, but bananas
offer 1 pCi/kg from radon-226 and 3.52 pCi/g from
K-40. A study of shelled and classified in different
sizes Brazil nuts revealed that mean activities for the
following Ra isotopes were: 15.77 Bq/kg for Ra-224,
104.8 Bq/kg for Ra-226, and 99.48 Bq/kg for Ra-228.
For Ra-226, the levels did not vary significantly with
nut sizes, although such differences were observed
for Ra-224 and Ra-228.32 Another research10 dis-
covered that the measured concentrations of Ra iso-
topes in Brazil nuts from four regions in South
America ranged from 17 to 30 mBq/g for Ra-226 and
18 to 31 mBq/g for Ra-228. This similarity of Ra
concentration in the nuts in this study indicates that it
is the bioaccumulation by B. excelsa, not the con-
centrations of Ra in the soils that influence the Ra
levels in the nuts.10 More specifically, accumulation
of Ra in Brazil nuts is not attributable to high levels
of uranium and/or thorium series in the soil where the
tree grows, rather it is the considerable root system of
the trees, which can reach 500–800 years old. This
accounts for the stronger concentrations of Ra found
in the leaves and cork than the nut.31 Regarding Ra
intake, Gabay and Sax discovered in 1969 that the
body does not retain most of the Ra consumed form
Brazil nuts.33 No information, however, is available
on the biologic effects of Ra from Brazil nuts. Con-
sidering the results of the above study,32 which
showed that all calculated, committed effective doses
were below the maximum established by the United
Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR) for the radionuclides
Ra-224, Ra-226, and Ra-228, we can accept that no
health risk is involved in the consumption of radio-
active Brazil nuts.

(5) Brazil nuts have elevated levels of potentially tox-
ic element barium (Ba).10,11 Profuse amounts of a
psilomelane group of minerals called hollandite
(Ba2Mn8O16),10,11 found in the natural environment
of the trees, contain 130 mg/g of Ba, and thus are
probably the source of Ba in the nuts. Research10

measuring concentration of Ba in Brazil nuts from
four regions in South America found a range between
96 and 1990 mg/g; however, this range has been at-
tributed to the varied Ba content of regional soils.
Brazil nuts fed to rats were shown to increase Ba
deposition in bones by Stoewsand et al.34 Moreover,
it was discovered by Lisk et al.35 that ingestion, by
humans, of a single 92 g portion of Brazil nuts re-
sulted in just a 10% excretion of the Ba dose in urine
and feces in the first 6 days. Ba toxicity is apparently
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lower by the oral route.11 Currently, there is no in-
formation concerning the biologic effects of the high
levels of Ba contained in Brazil nuts.

(6) Brazil nuts may be affected by the presence of af-
latoxins, a highly toxic and carcinogenic group of
secondary metabolites produced by Aspergilus sec-
tion Flavi, chiefly implicated as predisposing hepa-
tocellular carcinoma.2,32,36 The nut falls from the tree
after 15 months and is not collected from the tree, but
from the ground where it may sit for a few days up
to many months, providing plenty of opportunities for
environmental interaction.2 Some studies have shown
that the soil is the main source of fungal contamination
of Brazil nuts.2 It is also believed that the environ-
mental conditions of Brazil nut production in the
Amazon region (temperatures of 30�C–35�C and high
relative humidity of 80%–95%) influence the level of
water activity and moisture in Brazil nuts and favor
aflatoxin production by some fungal strains.32 How-
ever, several studies have reported no detection of
aflatoxins in shelled Brazil nuts.32

(7) Excessive Brazil nut consumption can probably in-
crease body weight because of its high caloric value.
One hundred grams of raw Brazil nuts provide about
618 Kcal.37 Their high caloric content is principally
attributed to their fats (total fat: 61.76 g per 100 g
Brazil nuts).37 Weight gain as a result of excessive
Brazil nut consumption with Se could contribute to
the onset of T2DM in prediabetic individuals.

(8) Brazil nuts can, as other nuts, trigger potentially fatal
allergic reactions in sensitive people of all ages with a
strong family history of atopy.38,39 In a study38

among 56 children and adults with a history of al-
lergic reactions to Brazil nuts or evidence of sensi-
tization, combined history, skin prick test, and serum-
specific IgE was enough to arrive at a diagnosis in the
majority of patients (77%) with suspected Brazil nut
allergy. Due to the pervasiveness and life-threatening
properties of nut and peanut allergies, as with laryn-
geal edema, it is advisable that atopic individuals
refrain from their consumption to avoid acquiring the
allergy.39 Also, a person who is allergic to other nuts,
like peanuts, might be allergic to Brazil nuts as well.

Conclusions/Recommendations

This evidence indicates that the health concerns of Brazil
nut consumption should mainly focus on possible high Se
intake resulting in Se toxicity (selenosis) and Se-induced
T2DM, such as weight gain, their radioactivity, the afla-
toxins produced by Aspergillus, and allergic reactions. The
reported concerns about Se toxicity and Se-induced T2DM
are not specific to the consumption of Se contained within
Brazil nuts. Because the Se content in Brazil nuts is not
stable, but shows great variation, the possibility for Se
toxicity is increased even if the number of consumed nuts is
small. To predict whether a patient with AITD would benefit
from Brazil nut consumption, the clinician should first in-
vestigate the patient’s iodine and Se status and inform him/
her about possible side-effects. For patients with MetS who
consume Brazil nuts, monitoring body weight, serum Se,
and glucose levels, before and during consumption, is re-

quired. Further studies will be necessary to confirm the
health concerns of Brazil nut consumption in clinical prac-
tice and determine the mechanism(s) of action of Brazil nut
components on varied clinical parameters.

Author Disclosure Statement

No competing financial interests exist.

References

1. Mazokopakis EE, Protopapadakis EE. Recommended die-
tary selenium intakes and selenium concentrations in nuts.
Hell J Nucl Med 2007;10:34.

2. Massi FP, Vieira ML, Sartori D, et al. Brazil nuts are subject to
infection with B and G aflatoxin-producing fungus, Asper-
gillus pseudonomius. Int J Food Microbiol 2014;186:14–21.

3. Dumont E, De Pauw L, Vanhaecke F, Cornelis R. Spe-
ciation of Se in Bertholletia excelsa (Brazil nut): A hard nut
to crack? Food Chem 2006;95:684–692.

4. Colpo E, Vilanova CD, Brenner Reetz LG, et al. A single
consumption of high amounts of the Brazil nuts improves
lipid profile of healthy volunteers. J Nutr Metab 2013;2013:
653185.

5. Huguenin GV, Oliveira GM, Moreira AS, et al. Improve-
ment of antioxidant status after Brazil nut intake in hy-
pertensive and dyslipidemic subjects. Nutr J 2015;14:54.

6. Hu Y, McIntosh GH, Le Leu RK, et al. Supplementation
with Brazil nuts and green tea extract regulates targeted
biomarkers related to colorectal cancer risk in humans. Br J
Nutr 2016;116:1901–1911.

7. Rita Cardoso B, Apolinário D, da Silva Bandeira V, et al.
Effects of Brazil nut consumption on selenium status and
cognitive performance in older adults with mild cognitive
impairment: A randomized controlled pilot trial. Eur J Nutr
2016;55:107–116.

8. Stockler-Pinto MB, Mafra D, Moraes C, et al. Brazil nut
(Bertholletia excelsa, H.B.K.) improves oxidative stress
and inflammation biomarkers in hemodialysis patients. Biol
Trace Elem Res 2014;158:105–112.

9. Thomson CD, Chisholm A, McLachlan SK, et al. Brazil
nuts: An effective way to improve selenium status. Am J
Clin Nutr 2008;87:379–384.

10. Parekh PP, Khan AR, Torres MA, Kitto ME. Concentra-
tions of selenium, barium, and radium in Brazil nuts. J Food
Compost Anal 2008;21:332–335.

11. Ip C, Lisk D. Bioactivity of selenium from Brazil nut for
cancer prevention and selenoenzyme maintenance. Nutr
Cancer 1994;21:203–212.

12. Furr AK, MacDaniels LH, St John LE, Jr, et al. Elemental
composition of tree nuts. Bull Environ Contam Toxicol 1979;
21:392–396.

13. Mazokopakis EE, Papadakis JA, Papadomanolaki MG,
et al. Effects of 12 months treatment with L-selenomethionine
on serum anti-TPO levels in patients with Hashimoto’s thy-
roiditis. Thyroid 2007;17:609–612.

14. Rayman MP. The importance of selenium to human health.
Lancet 2000;356:233–241.

15. Institute of Medicine. Dietary Reference Intakes for Vita-
min C, Vitamin E, Selenium, and Carotenoids. Washington,
DC: National Academic Press, 2000:284–319.

16. Schomburg L. Dietary selenium and human health. Nu-
trients 2016;9:E22.

17. Rayman MP. Selenium and human health. Lancet 2012;
379:1256–1268.

BRAZIL NUT CONSUMPTION 3
D

ow
nl

oa
de

d 
by

 B
ib

lio
te

ca
 I

st
itu

to
 S

up
er

io
re

 d
i S

an
ità

 -
 R

om
a 

fr
om

 o
nl

in
e.

lie
be

rt
pu

b.
co

m
 a

t 0
8/

31
/1

7.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=28042811&crossref=10.3390%2Fnu9010022&citationId=p_21
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=24974275&crossref=10.1016%2Fj.ijfoodmicro.2014.06.006&citationId=p_7
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=28042811&crossref=10.3390%2Fnu9010022&citationId=p_21
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=27923410&crossref=10.1017%2FS0007114516003937&citationId=p_11
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=27923410&crossref=10.1017%2FS0007114516003937&citationId=p_11
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&system=10.1089%2Fthy.2007.0040&citationId=p_18
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=23840948&crossref=10.1155%2F2013%2F653185&citationId=p_9
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=24504745&crossref=10.1007%2Fs12011-014-9904-z&citationId=p_13
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=24504745&crossref=10.1007%2Fs12011-014-9904-z&citationId=p_13
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&crossref=10.1016%2Fj.jfca.2007.12.001&citationId=p_15
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&crossref=10.1016%2Fj.jfca.2007.12.001&citationId=p_15
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=17450251&citationId=p_6
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=26022214&crossref=10.1186%2Fs12937-015-0043-y&citationId=p_10
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=444731&crossref=10.1007%2FBF01685442&citationId=p_17
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&crossref=10.1016%2Fj.foodchem.2005.04.004&citationId=p_8
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=22381456&crossref=10.1016%2FS0140-6736%2811%2961452-9&citationId=p_22
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=25567069&crossref=10.1007%2Fs00394-014-0829-2&citationId=p_12
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=10963212&crossref=10.1016%2FS0140-6736%2800%2902490-9&citationId=p_19
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=18258628&citationId=p_14
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=18258628&citationId=p_14
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=8072875&crossref=10.1080%2F01635589409514319&citationId=p_16
http://online.liebertpub.com/action/showLinks?doi=10.1089%2Facm.2017.0159&pmid=8072875&crossref=10.1080%2F01635589409514319&citationId=p_16


18. Liontiris MI, Mazokopakis EE. A concise review of Ha-
shimoto thyroiditis (HT) and the importance of iodine,
selenium, vitamin D and gluten on the autoimmunity and
dietary management of HT patients. Points that need more
investigation. Hell J Nucl Med 2017;20:51–56.

19. Kaprara A, Krassas GE. Selenium and thyroidal function;
the role of immunoassays. Hell J Nucl Med 2006;9:195–203.

20. Toulis KA, Anastasilakis AD, Tzellos TG, et al. Selenium
supplementation in the treatment of Hashimoto’s thyroid-
itis: A systematic review and a meta-analysis. Thyroid 2010;
20:1163–1173.

21. Fan Y, Xu S, Zhang H, et al. Selenium supplementation for
autoimmune thyroiditis: A systematic review and meta-
analysis. Int J Endocrinol 2014;2014:904573.

22. Wichman J, Winther KH, Bonnema SJ, Hegedüs L.
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