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Abstract
Purpose of Review  The Amazon region has a high biodiversity of flora, with an elevated variety of fruits, such as Camu-
Camu (Myrciaria dúbia), Açaí (Euterpe oleracea Mart.), Tucumã (Astrocaryum aculeatum and Astrocaryum vulgare), Fruta-
do-conde (Annona squamosa L.), Cupuaçu (Theobroma grandiflorum), Graviola (Annona muricata L.), Guarana (Paullinia 
cupana Kunth var. sorbilis), and Pitanga (Eugenia uniflora), among many others, that are rich in phytochemicals, minerals 
and vitamins with prominent antioxidant and anti-inflammatory potential.
Recent Findings  Studies evaluating the chemical composition of these fruits have observed a high content of nutrients and 
bioactive compounds. Such components are associated with significant biological effects in treating various non-communi-
cable diseases (NCDs) and related complications.
Summary  Regular intake of these fruits from Amazonas emerges as a potential therapeutic approach to preventing and 
treating NCDs as a nutritional strategy to reduce the incidence or mitigate common complications in these patients, which 
are the leading global causes of death. As studies remain largely unexplored, this narrative review discusses the possible 
health-beneficial effects for patients with NCDs.

Keywords  Non-communicable diseases · Amazonian fruits · Biodiversity · Inflammation · Oxidative stress

Introduction

The tropical Amazon rainforest in Brazil is renowned for 
its vast biodiversity, encompassing fauna and flora. It is a 
crucial terrestrial biome recognized as an essential global 

flow of carbon and water cycle and a source of plant 
biodiversity. Indeed, Amazon flora can bring fundamental 
advances in preparing traditional medicines, providing 
oils, phytotherapeutic agents, and nutrients with anti-
inflammatory properties [1]. It is essential to highlight the 
ongoing deforestation and degradation of the Amazonian 
ecosystems by anthropogenic activity, with land and water 
use changes, pollution, fire, hunting, and logging to produce 
international commodities such as cattle ranching, sugarcane, 
and soybean crops. The ongoing conversion of the forest to 
agriculture or pasture is a significant threat to the Amazon 
rainforest [2, 3]. Sustainable actions such as exploiting 
non-timber forest products (nuts, latex, medicinal plants, 
seeds, fish, oils, vegetables, and fruits) are essential to food 
security and the local economy, promote less risk to the local 
population, and can guarantee forest conservation [4].

This region is distinguished by its favorable climate, 
which is suitable for cultivating various tropical fruits. 
Many of these fruits (approximately 220 edible varieties) 
are either harvested from the wild or grown exclusively for 
local markets, often consumed as pulp or in their natural 
state. Researchers have explored the chemical composition 
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of Amazonian fruits or non-conventional food plants, iden-
tifying them as a promising source of health-enhancing 
bioactive compounds. These fruits exhibit remarkable anti-
oxidant roles since they are rich in phytochemicals, notably 
carotenoids and phenolic compounds [5]. Thus, the bioactive 
compounds found in Amazonian fruits must be carefully 
mapped and studied, and the message of their importance 
spread. Typical fruits from Amazon, such as Camu-Camu, 
Açaí, Cupuaçu, Graviola, and Pitanga, are rich in vitamins 
(C, β-carotene) and polyphenols with high antioxidant and 
anti-inflammatory potential, anti-obesogenic activity, anti-
cancer and antidiabetic effects [6].

Non-communicable diseases (NCDs) are the leading 
cause of global deaths and disability in low- and middle-
income countries [7]. Due to the salutary effects of bioactive 
compounds found in these fruits, they can promote health 
benefits to patients with NCDs; however, studies remain 
unexplored. In this narrative review, we discuss the 
composition of Amazonian fruits and their possible health-
beneficial effects for patients with NCDs.

Food as Medicine for Patients 
with Non‑Communicable Diseases

NCDs encompass several ranges of conditions, such as car-
diovascular disease (hypertension, heart disease, stroke), 
type 2 diabetes mellitus, cancer, obesity, dementia, and 
chronic kidney disease. They represent one of the greatest 
battles against human health and the socioeconomic struc-
ture of twenty-first-century countries [8, 9].

Genetic predisposition can be linked to NCDs through 
polygenic inheritance, inherited genetic mutations, and 
genome-wide association studies (GWAS). However, it's 
essential to recognize that genetics rarely determine disease 
outcomes alone. In general, NCDs are driven by aging and 
the stress of life (the exposome) that increases allostatic 
overload and induces a vicious circle of mitochondrial 
dysfunction [10, 11]. These metabolic derangements could 
potentially be targeted for prevention and treatment [10, 12, 
13]. NCDs lead to disability and death, especially in low- 
and middle-income countries [7, 14, 15]. Forty-one million 
deaths per year are caused by NCDs (WHO), with 17 million 
premature deaths of people before age 70 years. Of all deaths 
caused by NCDs, 77% occur in low- and middle-income 
countries [15]. In Brazil, NCDs are a significant cause of 
mortality and are responsible for over 75% of deaths in the 
whole population and comprised 15 of the 20 leading causes 
of premature death in 2015 [16].

Considering the impact of unhealthy eating habits, such 
as low dietary fiber, high saturated fat and sugar, and ultra-
processed food, increasing the occurrence and progression 
of NCDs, there is a need to change this dietary profile to 
mitigate the occurrence and complications of these diseases 

and to reduce the high costs associated with health care 
caused by these diseases [8, 15, 17, 18]. The battle against 
NCDs should include the concept of “food as a medicine” 
(FAM), which consists of a holistic approach using food as 
a non-pharmacological strategy against metabolic diseases 
[17]. The beneficial health effects are related to biologi-
cally active compounds in the food matrix [17, 19]. Thus, 
phenolic compounds, carotenoids, sterols, unsaturated fatty 
acids, vitamins, and trace elements in natural foods like trop-
ical fruits could significantly benefit NCDs patients [19–22].

It is estimated that the Brazilian Amazon biome is the 
home of more than 220 species of edible fruit plants, repre-
senting 44% of the diversity of Brazilian fruits [23]. Table 1 
shows the physical characteristics of the most known Ama-
zon fruits. With its rich biodiversity, the Amazon rainforest 
is an essential source of tropical fruits with many bioac-
tive compounds (Fig. 1). The potential to prevent and treat 
NCDs with these bioactive nutrients is enormous [24, 25]. 
Anthocyanins, carotenoids, and betalains are potent bioac-
tive compounds responsible for plant color pigments. Intense 
colors attract pollinating insects and have anti-inflammatory 
and anti-oxidizing properties since they activate the cytopro-
tective transcription factor nuclear erythroid 2-related factor 
2 (Nrf2) [26]. However, to confirm this “flower power”, 
sufficiently powered randomized controlled trials as part of 
the FAM concept are needed [17, 27]. Dietary interventions 
can potentially treat various NCDs, but generating strong 
evidence for their integration into clinical medicine will be 
critical for their success.

Materials and Methods

Search Strategy

The present study included all relevant articles published 
until October 2023. Articles were searched using the Pub-
Med, Medline, and Scielo platforms. The keywords used 
and combined in the research were "non-communicable dis-
eases," "Amazonian fruits," "biodiversity," "inflammation," 
and "oxidative stress." There were no language or type of 
article restrictions in the research process.

Amazonian Fruits

Açaí

The açaí palm (Euterpe oleracea Mart.) belongs to the 
Euterpe genus and the Arecaceae family. This tree is 
native to the Amazon and is widely distributed in Cen-
tral South America. In Brazil, the North (Amapá, Pará, 
and Tocantins) and Northeast (Maranhão) regions are the 
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leading exporters of açaí in the world [28]. Among the 
main commercialized species of this genus, Euterpe olera-
cea stands out due to the characteristics of its cultivation 

[29]. This species produces the açaí fruit, popularly called 
"açaí-do-pará" of great economic importance, and which 
has gained interest as a “superfruit” due to its bioactive 

Table 1   Physical characteristics of some Amazonian fruits

Fruit Shape/color Taste Dimensions/weights Pulp color Seed

Açaí Round to oblong and dark purple to black 
color

Bitter 1–3 cm (Ø)
1–2 g

White 1

Camu-Camu Round, oval to ovate, and purple-red color Tart and sour 2–3 cm (Ø)
1–11 g

White, pale to green 1 – 4

Tucumã (A. aculeatum) Oval or spherical shape and yellowish tone Sweet 3–8 cm (Ø)
30-150 g

Yellow or orange 0 – 2

Tucumã (A. vulgare) Globose or ellipsoid and orange or red Sweet 3–5 cm (Ø)
20–100 g

Orange 0 – 2

Pitanga Like mini red pumpkin Sweet and sour 2–3 cm (Ø)
3–5 g

Reddish 1 – 3

Graviola Ovoid, cordiforme and irregular Sweet, mildy sour 15–35 cm
0,5 – 15 kg

White or creamy ≅ 100

Cupuaçu Oblong and brown Acid 10–12 cm (Ø)
1–2 kg

Yellow 20–50

Pupunha Spherical and yellowish to reddish Sweet 2–5 cm
20–205 g

Yellow to red 1

Guarana Orange-red with a capsule form, partially 
covered by white arils

Sweet and sour 2–3 cm
8 g

White 1–3

Fruta-do-conde Green and rounded or ovoid Sweet 5–10 cm (Ø)
200–400 g

White 20–60

Bacuri Yellow to brown and ovoid Bittersweet 6–10 cm (Ø)
150–1000 g

White 4

Bacaba Reddish-purple and elliptical to globose Like avocado 2 cm (Ø)
3 g

White and yellow  > 10

Ingá Green to brown and pod shape Sweet 2–3 cm (Ø)
7–30 g

White 4–18

Araçá Globose or ovoid and yellow or red Bittersweet 7–12 cm (Ø)
30–800 g

White, yellowish, 
greenish or red-
dish

3–20

Buriti Dark-red and ellipsoid-oblong Bittersweet 3–5 cm (Ø)
25–75 g

Orange 1

Fig. 1   Nutritional composition of fruits from the Amazon. Created by BioRender
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components and potential salutary effects. The demand 
is growing, and the product is now consumed worldwide. 
An 89% increase in açaí pulp production in Brazil between 
2010 and 2020 generated approximately 1.7 million tons 
of this fruit [30–38].

The most common form of açaí consumption is a thick, 
dense juice produced by mechanical pulp extraction. This 
fruit has always been an essential source of dietary nutri-
ents for people in the Amazon region, representing up to 
42% of their diet on a dry weight basis. Among numerous 
bioactive compounds in the fruit, phenolic compounds, 
especially anthocyanins and proanthocyanidins, are the 
most important [32, 39]. Lipids are the primary macro-
nutrient in açaí fruit, including unsaturated and saturated 
fatty acids, such as oleic acid and palmitic acid, respec-
tively [40, 41]. Dietary fibers and several minerals are 
also present in açaí [40, 41], which may contribute to their 
beneficial effects [40, 42].

A potent antioxidant and anti-inflammatory role have 
been reported [39, 40]. Bioactive compounds from açaí can 
reduce reactive oxygen species (ROS) production, malon-
dialdehyde (MDA) and, protein carbonyl, and by increas-
ing antioxidant mechanisms, such as catalase (CAT) and 
glutathione peroxidase (GPx) [43–48]. Studies also report 
improved inflammatory status, reducing NLRP3 inflamma-
some protein levels [46, 48–53]. Table 2 shows a compila-
tion of studies investigating the beneficial effects of açaí for 
health in different models.

Camu‑Camu

Camu-camu (Myrciaria dúbia) is a popular round-shaped 
Amazon Forest fruit from the Myrtaceae family. It is well-
known as the primary source of vitamin C in Brazilian fruits 
[55] and for its antioxidant potential. The salutary effects 
of camu-camu are associated with the high vitamin C con-
tent, β-carotene, and phenolic compounds (anthocyanins, 
ellagitannins, proanthocyanidins), that attenuate oxidative 
stress (Fig. 1) [56–59]. Camu-camu reduces the production 
of ROS by increasing the expression of the Nrf2 and the 
expression of the antioxidant enzyme NAD(P)H: quinone 
oxidoreductase1 (NQO1) [60]. Moreover, it modulates the 
expression of mitogen-activated protein kinases (MAPK)/
(AP-1) and attenuates nuclear factor kappa-B (NF-κB) and 
T cell-activated nuclear factor (NFAT) signaling pathways 
[60, 61]. Camu-camu also has antimicrobial [62], antidia-
betic [63–66], antihypertensive [63], and anti-obesity effects 
[64, 67–70]. Clinical trials need to investigate the potential 
salutary health-promoting effects of camu-camu (Table 3).

Tucumã

The Astrocaryum genus of palm trees belongs to the Are-
caceae plant family, which comprises 40 different species 
geographically distributed in South and Central America 
[71, 72]. Twenty-two species of tucumã are registered in 
Brazil [72]. Astrocaryum aculeatum G. Meyer and Astro-
caryum vulgare Mart. are the best-known and appreciated 
species, and their fruits are popularly called “tucumã-do-
Amazonas” and “tucumã-do-Pará,” respectively [72]. 
Tucumã fruits are consumed in natural, stuffing sandwiches 
or tapioca and processed as pulp that can be used to produce 
creams and ice creams [72, 73].

Due to its profile of bioactive compounds, tucumã pre-
sents an interesting chemical composition from a nutritional 
point of view. It has a high caloric density, lipid content, 
predominantly monounsaturated fatty acids, and dietary fib-
ers [74–76]. The fruit contains omega-3, -6, and -9 fatty 
acids [77]. It has a high content of carotenoids, especially 
β-carotene (850 RE/100 g), compared to other fruits that are 
conventional sources, such as acerola (148–283 RE/100 g) 
and papaya (19–74 RE/100 g) [78]. Tucumã has traditionally 
been used as a medicinal plant for digestive and respiratory 
disorders and infections [77, 79]. The rich nutritional com-
position of tucumã makes it stand out as a functional food, 
making it a significant research target concerning its salutary 
effects. Some in vitro and in vivo studies point to antioxi-
dant, anti-inflammatory, hypocholesterolemic, antidiabetic, 
anticarcinogenic, and neuroprotective effects associated with 
tucumã edible parts, such as skin and pulp. The antioxidant 
capacity of tucumã fruits has been linked with β-carotene 
and bioactive compounds such as quercetin [77].

Tucumã has antioxidant effects by reducing ROS levels 
and increasing superoxide dismutase and catalase activity. 
Regarding inflammation, an inhibitory action against mac-
rophage proliferation, cell cycle arrest, and modulation of 
inflammation-related genes has been reported [77, 80–82]. 
Inhibition of the expression of inducible nitric oxide syn-
thases (iNOS) and cyclooxygenases 2 (COX-2) resulted in 
lower production of prostaglandin E2 and NO. Neuroprotec-
tive, anti-diabetic, and anti-carcinogenic effects have also 
been reported (Table 4) [83–86].

Pitanga

Pitanga (Eugenia uniflora) also called “Brazilian cherry” 
is a native fruit from Brazil, produced by the pitangueira 
(Eugenia uniflora Linnaeus) tree. It belongs to the Myrt-
aceae family, with a wide diversity of plants, comprising 
approximately 3800—5800 species of shrubs or trees [88, 
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89]. Pitanga is a rich source of bioactive compounds, such as 
carotenoids and phenolic compounds [32, 90–94]. In addi-
tion to maturation, climate, soil type, growth conditions, 
geographic production area, harvesting, processing, and stor-
age influence fruit composition [93]. Due to its antipyretic, 
antirheumatic, anti-inflammatory, and hypocholesterolemic 
effects, pitanga leaves have been part of Brazilian traditional 
medicine [95]. However, only a few studies have investigated 
the effects of the edible part of pitanga. Studies conducted  
in vivo have reported antioxidant effects, such as reduced 
levels of ROS, protein carbonyl content, and TBARS [96, 
97]. In addition, anti-inflammatory, anti-diabetic, hepato-
protective, and neuroprotective effects related to the use of 
pitanga have been reported (Table 5) [98–103].

Graviola

Graviola (Annona muricata L.) is known as soursop, gua-
nabana, paw-paw, or sirsak. It is a natural fruit tree from the 
Annonaceae family of plants used in various food recipes, 
such as ice cream, syrups, nectars, jams, jellies, sweets, and 
drinks [105, 106]. Previous studies report that all parts of 
graviola have been used as a natural remedy to treat head-
aches, diarrhea, skin illness, fever, rheumatism, skin ill-
nesses, and infections [106–111].

The main bioactive compounds of this fruit are acetogen-
ins, alkaloids, phenolic compounds, and sesquiterpenes 
(Fig. 1) [105, 112], which confer antioxidant, anticancer, 
antidiabetic, antihypertensive, hypolipidemic, gastropro-
tective, and hepatoprotective activities [105, 113–115]. 
Graviola leaf extract seems to decrease ROS formation by 
positively regulating the expression of antioxidant genes, 
such as superoxide dismutase 1 (SOD1) and Nrf2, which 
may be an ally in the prevention of diseases related to ROS 
formation [115].

Acetogenin (Fig. 2) is a long hydrocarbon chain (32 or 34 
carbons) with a terminal α, β-unsaturated γ-lactone ring. The 
hydrocarbon chain often contains one or more tetrahydro-
furan (THF) or tetrahydropyran (THP) rings, as well as other 
functional groups like hydroxyl (-OH) and ketone (C = O) 
groups. Acetogenin is produced via the polyketide pathway 
[116].

The acetogenins include a variety of substances [117] 
that inhibit the formation of mitochondrial ATP, which 
may slow the growth of cancer cells [118]. Acetogenin 
can also induce apoptosis by decreasing the expression of 
anti-apoptotic proteins, leading to increased expression of 
pro-apoptotic proteins and also the expression of caspases 
[114, 119]. Graviola leaf extract reduces ROS formation by 
positively regulating the expression of antioxidant genes, 
such as superoxide dismutase-1 and Nrf2, which may be 
used to prevent NCDs related to oxidative stress and can-
cer [114, 120–124]. It also presents health benefits, such as 

anti-inflammatory and antidiabetic effects (Table 6) [115, 
125–131]. Moghadamtousi et al. (2014) showed that ethyl 
acetate extract from graviola leaves has a cytotoxic effect on 
colon cancer cells, arresting the cancer cells in the G1 phase 
of the cell cycle and leading to the induction of apoptosis 
[114]. Regarding anti-diabetic effects, a study showed that 
alloxan-induced diabetic rats treated with aqueous extract of 
A. muricata peel presented lower fasting blood glucose and 
high insulin plasma levels. Also, they observed a reduction 
in inflammation markers [127].

Cupuaçu

Cupuaçu (Theobroma grandiflorum) belongs to the Theo-
broma genus. The cacao tree (Theobroma cacao L.) belongs 
to the same family [132, 133]. The Brazilian North region 
has the most extensive distribution of the cupuaçu market, 
followed by the northeast and central west regions [133]. The 
pulp's acidic taste makes it usable in juices, liquors, creams, 
ice creams, jellies, and candies [134, 135].

As the cupuaçu pulp is rich in fiber, especially the soluble 
type, it is a valid source of starch and pectin polysaccha-
rides. Fresh cupuaçu pulps are rich in ascorbic acid, which is  
lost during processing to obtain frozen pulps [134]. Analysis  
of the cupuaçu pulp has reported efficient antioxidant activ-
ities, and it possesses bioactive compounds, such as phe-
nolic compounds, flavonoids, and proanthocyanidins. These 
phytochemical components are found in smaller amounts 
in commercial frozen pulps, which may reflect degradation 
due to the processing/storage steps [134, 136, 137].

To this date, only a few in vitro and in vivo studies have 
investigated cupuaçu effects on risk factors of NCDs [132, 
134]. Results exhibit a potential impact of cupuaçu extract 
in controlling nitrosative stress and downregulating kidney 
inflammatory factors [138]. A study investigated the pro-
tective effect of different types of tropical fruit, including 
cupuaçu, in a model of intestinal inflammation. Cupuaçu 
seems to increase the colonic mucin and promote myeloper-
oxidase reduction and alkaline phosphatase activity. It also 
leads to a smaller colonic diameter, wall thickness, and more 
conserved villus [139]. In mice subjected to endotoxemia 
induced by LPS, the unfermented cupuaçu juice promoted 
anti-inflammatory effects and reduced the number of leu-
kocytes [140].

Pupunha

Popularly known as “pupunha”, Bactris gasipaes Kunth 
belongs to the Arecaceae palm family [141] and comes in 
two varieties [142], including the peach palm (fruit) and 
heart of palm [143]. Palm trees are characterized by long, 
smooth-textured trunks filled with thorn-covered internodes. 
The heart of the palm can be cooked and used in salads 
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[144]. As the fruit has high levels of oxalate acid, phytates, 
and tannins, it is marketed in processed form, such as flour, 
oil, and cooked fruit [145, 146]. The peach palm has been 
applied in beer industries and is used for amylase extraction 
in microbial strains, in the development of functional food 
products, and for animal feed [147]. This fruit is a good 
source of minerals, vitamins A and E, and fatty acids and is 
rich in carotenoid dietary fiber (Fig. 1) [6].

Due to its phytochemical composition and lipid frac-
tion, peach palms have been used in traditional medicine 
to treat hepatitis, malaria, worms, parasites, and stomach 
pain. The antioxidant potential of peach palms occurs 
through the conjugated dienes present in β-carotene, which 
can eliminate ROS and incite mechanisms of enzymatic and 
non-enzymatic, promoting protection against mitochon-
drial stress and apoptosis [148]. β-carotene contributes to 
its anti-inflammatory action by modulating the expression 
of cyclooxygenase-2, nitric oxide synthase 2, and attenuat-
ing the synthesis of inducible nitric oxide synthase [149]. 
Antimicrobial effects against Staphylococcus aureus [150] 
and anti-obesogenic activity [151] have also been studied. 
Thus, peach palms can be a promising therapeutic strategy 
against NCDs.

Guaraná

The best-known Amazonian fruit, guarana, is famous for 
being a caffeine-rich energy fruit. Paullinia cupana Kunth 
var. sorbillis or just “Guaraná”, has been widely cultivated 
by indigenous tribes in the interfluves of the Amazon and 
carried with it due to the appearance of the fruit when ripe—
the famous story of having been born from the eye of a mur-
dered boy [152]. Guarana contains caffeine, theophylline, 
theobromine, and polyphenols (Fig. 1) [153–156]. Initially, 
guarana was used in the colonial period to treat headaches, 
fever, and diarrhea. Overconsumption of guarana causes diz-
ziness, insomnia, and impotence [152, 157]. Previous stud-
ies have investigated the effects of guarana in improving 
fatigue, but the results are contradictory [158], and others 
have observed cognitive improvement effects [159]. It has 
been observed that guarana presents antioxidant and protec-
tive action in intestinal tissue [160], beneficial effects on 
hepatic and renal parameters [161], anti-obesogenic action 
[162], exhibited anti-inflammatory, cardioprotective, and 
beneficial effects in the context of hyperlipidemia [163], 
and antitumor action [164].

Like other Amazonian fruits, Portella et al. analyzed in vitro 
and in vivo the effects of guarana (doses from 1 to 5 ug/kg)  
on LDL oxidation in older adults. They observed that guar-
ana had antioxidant activity by minimizing the production 
of diene conjugates and acid-reactive substances thiobar-
biturate [165]. Likewise, Yonekura et  al. (2016), when  
evaluating the effects of guarana seed powder (3 g dose)  AP

L 
ac

ut
e 

pr
om

ye
lo

cy
tic

 le
uk

em
ia

, c
as

p 
ca

sp
as

e,
 C

O
X 

cy
cl

oo
xy

ge
na

se
s, 

ds
D

NA
 d

ou
bl

e-
str

an
d 

D
N

A
, F

T 
fr

ee
 T

uc
um

ã 
oi

l, 
IC

50
 in

hi
bi

tio
n 

pr
ol

ife
ra

tiv
e 

co
nc

en
tra

tio
ns

, I
FN

 in
te

rfe
ro

n,
 IL

 in
te

r-
le

uk
in

, 
PB

M
C

 p
er

ip
he

ra
l 

bl
oo

d 
m

on
on

uc
le

ar
 c

el
ls

, 
PG

E 2
 p

ro
st

ag
la

nd
in

 E
2, 

RO
S 

re
ac

tiv
e 

ox
yg

en
 s

pe
ci

es
, 

LP
S 

lip
op

ol
ys

ac
ch

ar
id

e,
 M

C
F-

7 
br

ea
st 

ad
en

oc
ar

ci
no

m
a 

ce
lls

, 
N

O
 n

itr
ic

 o
xi

de
, 

TN
 tu

cu
m

ã 
oi

l n
an

oc
ap

su
le

s, 
TN

F 
tu

m
or

 n
ec

ro
si

s f
ac

to
r

Ta
bl

e 
4  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Sa

m
pl

e
In

te
rv

en
tio

n
Re

su
lts

An
ti-

ca
rc

in
og

en
ic

 e
ffe

ct
s

C
op

et
ti 

et
 a

l. 
20

19
 [8

6]
H

um
an

 A
PL

 d
er

iv
ed

 N
B

4 
ce

lls
Et

ha
no

lic
 tu

cu
m

ã 
(A

. a
cu

le
at

um
) p

ul
p 

an
d 

pe
el

 
ex

tra
ct

s (
10

0 
– 

15
00

 μ
g/

m
L)

 o
r t

uc
um

ã +
 al

l-t
ra

ns
 

re
tin

oi
c 

ac
id

↓c
el

l p
ro

lif
er

at
io

n
↓ 

pr
om

ye
lo

cy
tic

 le
uk

em
ia

/re
tin

oi
c 

ac
id

 re
ce

pt
or

-α
 

ge
ne

 e
xp

re
ss

io
n

↑ 
ds

D
N

A
 le

ve
ls

↑ 
ca

sp
 -1

, -
3,

 a
nd

 -8
 le

ve
ls

N
as

ci
m

en
to

 e
t a

l. 
20

21
 [8

2]
H

um
an

 P
B

M
C

s a
nd

 M
C

F-
7 

br
ea

st 
ca

nc
er

 c
el

ls
N

an
oc

ap
su

le
 T

uc
um

ã 
oi

l (
A.

 v
ul

ga
re

):
PB

M
C

s:
 1

00
 –

 1
00

0 
μg

/m
L,

 2
4 

h;
M

C
F-

7:
 1

 –
 2

00
 μ

g/
m

L,
 7

2 
h

PB
M

C
s:

 ↓
ce

ll 
vi

ab
ili

ty
 (T

N
: 1

00
, 2

00
 a

nd
 5

00
 μ

g/
m

L)
; ↑

RO
S 

(F
T:

 2
00

 μ
g/

m
L)

; ↑
N

O
 (T

N
: a

ll 
co

nc
en

tra
tio

ns
 a

nd
 F

T:
 2

00
 μ

g/
m

L)
M

C
F-

7:
 ↓

ce
ll 

vi
ab

ili
ty

 (T
N

: 5
–2

00
 μ

g/
m

L;
 F

T:
 5

0,
 

70
 a

nd
 1

30
–2

00
 μ

g/
m

L)
; I

C
50

: 5
0 

μg
/m

L 
(T

N
) a

nd
 

13
0 

μg
/m

L 
(F

T)



623Current Nutrition Reports (2024) 13:611–638	

Ta
bl

e 
5  

B
en

efi
ci

al
 e

ffe
ct

s o
f p

ita
ng

a 
fo

r h
ea

lth
 (i

n 
vi

tro
, i

n 
vi

vo
, a

nd
 h

um
an

 st
ud

ie
s)

Re
fe

re
nc

es
Sa

m
pl

e
In

te
rv

en
tio

n
Re

su
lts

An
tio

xi
da

nt
 e

ffe
ct

s
Ta

m
ba

ra
 e

t a
l. 

20
18

 [9
7]

D
iff

er
en

t s
tra

in
s f

ro
m

 C
ae

no
rh

ab
di

tis
 e

le
ga

ns
 (N

2 
[W

T]
; C

F1
55

3 
m

uI
s8

4;
 C

F1
55

3 
m

uI
s8

4;
 C

L2
07

0 
dv

Is
70

; T
K

22
; T

J3
56

; a
nd

 C
F1

03
8)

# 
do

se
s o

f e
th

an
ol

ic
 e

xt
ra

ct
 o

f p
ur

pl
e 

pi
ta

ng
a 

(P
EE

) 
(E

ug
en

ia
 u

ni
flo

ra
 L

.),
 fo

r 3
0 

m
in

PP
E 

im
pr

ov
ed

 th
e 

su
rv

iv
al

, r
ep

ro
du

ct
io

n 
an

d 
lif

es
pa

n 
of

 th
e 

w
or

m
s i

n 
pr

e-
 a

nd
 p

os
t-e

xp
os

ur
e 

to
 H

2O
2 a

nd
 

ju
gl

on
e,

 a
nd

 a
ls

o 
im

pr
ov

ed
 th

e 
lif

es
pa

n 
of

 th
e 

O
S 

hy
pe

rte
ns

iv
e 

str
ai

n 
m

ev
-1

PP
E:

 ↓
RO

S,
 p

ro
te

in
 c

ar
bo

ny
l c

on
te

nt
 in

 H
2O

2 
-in

du
ce

d 
O

S
↑S

O
D

-3
 e

xp
re

ss
io

n 
(5

0 
– 

50
0 

μg
 C

A
E/

m
L)

; n
uc

le
ar

 
lo

ca
liz

at
io

n 
of

 D
A

F-
16

 (h
ig

he
r c

on
ce

nt
ra

tio
ns

 o
f 

PP
E)

O
liv

ei
ra

 e
t a

l. 
20

17
 [9

6]
M

al
e 

w
ist

ar
 ra

ts
 a

ge
d 

21
 d

ay
s

st
an

da
rd

 c
ho

w
; s

ta
nd

ar
d 

ch
ow

 +
 E

. u
ni

flo
ra

; h
ig

hl
y 

pa
la

ta
bl

e 
di

et
 (H

PD
); 

hi
gh

ly
 p

al
at

ab
le

 d
ie

t +
 E

. 
un

ifl
or

a 
(2

00
 m

g/
K

g/
da

y)
 fo

r 1
50

 d
ay

s

E.
 u

ni
flo

ra
 e

xt
ra

ct
 tr

ea
tm

en
t i

n 
an

im
al

s i
n 

H
PD

: 
Pr

ev
en

te
d 

th
e 

in
cr

ea
se

 o
f v

is
ce

ra
l f

at
 m

as
s, 

w
ei

gh
t g

ai
n,

 b
lo

od
 g

lu
co

se
 le

ve
ls

, T
C

, L
D

L-
c 

an
d 

TA
G

 le
ve

ls
, a

nd
 th

e 
ris

e 
of

 A
C

hE
 a

ct
iv

ity
 in

 th
e 

pr
ef

ro
nt

al
 c

or
te

x
↓T

BA
R

S 
in

 th
e 

hi
pp

oc
am

pu
s

Pr
ev

en
te

d 
th

e 
re

du
ct

io
n 

of
 S

O
D

 a
nd

 C
A

T 
ac

tiv
iti

es
 in

 
th

e 
pr

ef
ro

nt
al

 c
or

te
x,

 h
ip

po
ca

m
pu

s a
nd

 st
ria

tu
m

A
nt

id
ep

re
ss

an
t-l

ik
e 

eff
ec

t
An

ti-
in

fla
m

m
at

or
y 

ef
fe

ct
s

So
ar

es
 e

t a
l. 

20
14

 [1
03

]
6 

he
al

th
y 

yo
un

g 
fe

m
al

e 
vo

lu
nt

ee
rs

In
 v

itr
o:

 H
G

F-
1

10
0 

m
l o

f p
ita

ng
a 

ju
ic

e 
or

 c
on

tro
l d

rin
k 

in
 th

ei
r 

m
ou

th
s f

or
 a

 to
ta

l o
f 1

0 
m

in
. T

he
 to

ta
l j

ui
ce

 
vo

lu
m

e 
w

as
 sl

ip
t i

nt
o 

tw
o 

al
iq

uo
ts

 o
f 3

0 
m

L 
fo

r 
3 

m
in

 e
ac

h 
an

d 
on

e 
al

iq
uo

t o
f 4

0 
m

L 
fo

r 4
 m

in
G

um
 e

pi
th

el
ia

l c
el

ls
 w

er
e 

ha
rv

es
te

d 
an

d 
in

cu
ba

te
d 

w
ith

 o
r w

ith
ou

t 1
0 

μg
/m

L 
PG

-L
PS

 fo
r 6

 h
In

 v
itr

o:
 1

0 
μg

/m
L 

PG
-L

PS
 a

nd
 1

19
 μ

g/
m

L 
C

3G
 o

r 
30

 μ
g/

m
L 

O
xS

 fo
r 6

 h

↓ 
IL

-8
 in

 n
on

-s
tim

ul
at

ed
 c

el
ls

↓ 
IL

-8
 re

le
as

e 
in

 c
el

ls
 st

im
ul

at
ed

 P
G

-L
PS

In
 v

itr
o 

as
sa

y:
 ↓

LP
S-

sti
m

ul
at

ed
 C

XC
L8

 m
R

N
A

 
ex

pr
es

si
on

 a
nd

 IL
-8

 re
le

as
e

An
ti-

di
ab

et
ic

 e
ffe

ct
s

C
ar

do
so

 e
t a

l. 
20

18
 [1

01
]

A
du

lts
 m

al
e 

W
ist

ar
 ra

ts
C

on
tro

l; 
E.

 u
ni

flo
ra

 (2
00

 m
g/

kg
/d

ay
); 

P.
 

ca
ttl

ei
an

um
; d

ex
am

et
ha

so
ne

; d
ex

am
et

ha
so

ne
 +

 E
. 

un
ifl

or
a;

 d
ex

am
et

ha
so

ne
 +

 P.
 c

at
tle

ia
nu

m
 fo

r 
21

 d
ay

s

E.
 u

ni
flo

ra
 p

re
ve

nt
ed

: I
m

pa
ire

d 
gl

uc
os

e 
to

le
ra

nc
e,

 
in

cr
ea

se
 in

 g
lu

co
se

 a
nd

 T
A

G
 le

ve
ls

, a
nd

 in
 T

BA
R

S 
va

lu
es

 a
nd

 R
O

S 
pr

od
uc

tio
n

H
ep

at
op

ro
te

ct
iv

e 
ef

fe
ct

s
D

en
ar

di
n 

et
 a

l. 
20

17
 [1

04
]

G
R

X
 c

el
l l

in
e 

(f
ro

m
 th

e 
liv

er
s o

f C
3H

/H
eN

 m
ic

e)
Tr

ea
tm

en
t w

ith
 c

re
sc

en
t c

on
ce

nt
ra

tio
ns

 o
f p

ur
pl

e 
pi

ta
ng

a 
fr

ui
t e

xt
ra

ct
 (5

, 5
0 

an
d 

10
0 

μg
/m

L)
 fo

r 
72

 h

↑A
TG

7 
ex

pr
es

si
on

; n
um

be
r o

f m
at

ur
e 

au
to

ph
ag

os
om

e 
(5

0 
an

d 
10

0 
μg

/m
L)

; n
um

be
r o

f a
ut

op
ha

go
so

m
es

 
an

d 
au

to
ly

so
so

m
es

 (5
 a

nd
 1

00
 μ

g/
m

L)
; a

ut
op

ha
gy

 
an

d 
m

ito
ph

ag
y

M
ito

ch
on

dr
ia

l t
ra

ns
lo

ca
tio

n 
in

to
 ly

so
so

m
es

 in
 c

el
ls

 
(5

0 
an

d 
10

0 
μg

/m
L)



624	 Current Nutrition Reports (2024) 13:611–638

7-
AA

D
 7

-a
m

in
o-

ac
tin

om
yc

in
 D

, A
C

hE
 a

ce
ty

lc
ho

lin
es

te
ra

se
, A

TG
7 

au
to

ph
ag

y-
re

la
te

d 
pr

ot
ei

n 
7,

 C
3G

 c
ya

ni
di

n-
3-

gl
uc

os
id

e,
 C

AE
 c

hl
or

og
en

ic
 a

ci
d,

 C
AT

​ c
at

al
as

e,
 C

U
S 

ch
ro

ni
c 

un
pr

ed
ic

ta
bl

e 
str

es
s, 

G
Px

 G
lu

ta
th

io
ne

 p
er

ox
id

as
e,

 H
G

F-
1 

hu
m

an
 g

in
gi

va
l fi

br
ob

la
sts

, H
SC

 h
ep

at
ic

 s
te

lla
te

 c
el

ls
, i

.p
. i

nt
ra

pe
rit

on
ea

lly
, L

D
L-

c 
ch

ol
es

te
ro

l-L
D

L,
 P

G
-L

PS
 P

or
ph

yr
om

on
as

 g
in

gi
va

lis
, O

xS
 o

xi
-

do
se

lin
a-

1,
3,

7(
11

)-
tri

en
-8

-o
ne

, R
O

S 
re

ac
tiv

e 
ox

yg
en

 s
pe

ci
es

, S
O

D
 s

up
er

ox
id

e 
di

sm
ut

as
e,

 S
O

D
-3

 s
up

er
ox

id
e 

di
sm

ut
as

e-
3,

 T
AG

​ tr
ia

cy
lg

ly
ce

ro
l, 

TB
AR

S 
th

io
ba

rb
itu

ric
 a

ci
d 

re
ac

tiv
e 

su
bs

ta
nc

es
, 

TC
 to

ta
l c

ho
le

ste
ro

l, 
W

T 
w

ild
 ty

pe

Ta
bl

e 
5  

(c
on

tin
ue

d)

Re
fe

re
nc

es
Sa

m
pl

e
In

te
rv

en
tio

n
Re

su
lts

D
en

ar
di

n 
et

 a
l. 

20
14

 [1
02

]
H

SC
 c

el
l l

in
e 

(G
R

X
—

fro
m

 li
ve

rs
 o

f C
3H

/H
eN

 
m

ic
e)

G
R

X
 c

el
ls

 w
er

e 
tre

at
ed

 w
/ 5

, 5
0 

an
d 

10
0 

μg
 C

A
E/

m
L,

 fo
r 2

4,
 4

8 
an

d 
72

 h
. T

he
 ro

ut
in

el
y 

cu
ltu

re
d 

ce
lls

 w
er

e 
us

ed
 a

s c
on

tro
ls

↓c
el

l v
ia

bi
lit

y 
(5

0 
μg

/m
L 

fo
r 7

2 
h 

an
d 

10
0 

μg
/m

L 
fo

r 
48

 a
nd

 7
2 

h)
; c

el
l p

ro
lif

er
at

io
n 

(d
os

e 
de

pe
nd

en
t);

 
m

ito
ch

on
dr

ia
l c

on
te

nt
 (5

0 
an

d 
10

0 
μg

/m
L 

at
 a

ll 
tim

e 
po

in
ts

); 
m

ito
ch

on
dr

ia
l m

em
br

an
e 

po
te

nt
ia

l (
50

 μ
g/

m
L 

fo
r 7

2 
h 

an
d 

10
0 

μg
/m

L 
fo

r 4
8 

an
d 

72
 h

);
↑p

er
ce

nt
ag

e 
of

 d
ea

d 
ce

ll-
st

ai
ne

d 
w

/ 7
-A

A
D

 (5
0 

μg
/

m
L 

fo
r 4

8 
an

d 
72

 h
 a

nd
 1

00
 μ

g/
m

L 
in

 a
ll 

tim
e 

po
in

ts
);

Tr
ea

tm
en

t w
/ p

ita
ng

a 
ex

tra
ct

 p
ro

m
ot

ed
 a

lte
ra

tio
ns

 o
n 

ce
ll 

cy
cl

e 
pr

og
re

ss
io

n
N

eu
ro

pr
ot

ec
tiv

e 
eff

ec
ts

Fl
or

es
 e

t a
l. 

20
20

 [9
9]

44
 m

al
e 

Sw
is

s m
ic

e,
 8

 w
ee

ks
 o

ld
, w

ei
gh

in
g 

35
–4

0 
g

6 
gr

ou
ps

: c
on

tro
l/V

eh
ic

le
; c

on
tro

l/fl
uo

xe
tin

e;
 

co
nt

ro
l/e

xt
ra

ct
; C

U
S/

ve
hi

cl
e;

 C
U

S/
flu

ox
et

in
e;

 
C

U
S/

ex
tra

ct
. A

ni
m

al
s i

n 
C

U
S 

gr
ou

ps
 u

nd
er

w
en

t a
 

se
rie

s o
f s

tre
ss

or
s f

or
 2

1 
da

ys

E.
 u

ni
flo

ra
 e

xt
ra

ct
: P

re
ve

nt
ed

 th
e 

de
pr

es
sa

nt
-li

ke
 

eff
ec

ts
 o

f C
U

S;
Im

pa
ire

d 
th

e 
C

U
S-

in
du

ce
d 

in
cr

ea
se

 in
 T

BA
R

S 
an

d 
RO

S 
pr

od
uc

tio
n 

in
 p

re
fro

nt
al

 c
or

te
x 

an
d 

hi
pp

oc
am

pu
s;

Pr
ev

en
te

d 
th

e 
re

du
ct

io
n 

of
 G

Px
 in

 th
e 

hi
pp

oc
am

pu
s;

Pr
ev

en
te

d 
th

e 
C

U
S-

in
du

ce
d 

in
cr

ea
se

 in
 A

C
hE

 a
ct

iv
ity



625Current Nutrition Reports (2024) 13:611–638	

containing 90 mg of (+)-catechin and 60 mg of (-)-epicatechin  
on antioxidant enzymes and markers of oxidative stress in 
overweight individuals, they observed that the supplementa-
tion implied an increase in the plasmatic absorption capac-
ity of oxygen radicals, attenuated LDL oxidation and DNA 
damage. Also, the antioxidant enzymes catalase, glutathione 
peroxidase, and catechins activities were increased [156]. 
Other studies reported similar results; this reinforces the 
antioxidant potential of guarana [166–168].

Anti-inflammatory activity was also observed in guarana, 
as elucidated by Maldaner et al. (2020); administering guarana 
extract (doses of 1,3,5,10 or 30 ug/kg) in the HFF-1 cell model 
noticed negative regulation of the expression of pro-inflammatory  
proteins and positive regulation of the expression of inter-
leukin-10 [169]. Similarly, Machado et al. (2021) observed a 
reduction in the inflammatory marker tumor necrosis factor-
alpha (TNF-α) when administering 90ug/mL of guarana extract 
free of methylxanthine and rich in tannin in THP-1 cells [167]. 
Guarana also has anti-inflammatory effects, so clinical trials 
with this powerful Amazonian fruit are needed to study its bio-
logical mechanisms and health effects.

Fruta‑do‑conde

Fruta-do-conde (Annona squamosa L), called custard apple, 
is cultivated worldwide in tropical and subtropical regions 
[170]. Commercially, bark, roots, leaves, stems, and seeds 
are used for pharmacological purposes and have been 
applied in treating dysentery, epilepsy, bleeding, and fever 
[171]. The seed powder was traditionally used to treat lice 
infestations, the leaf extract was applied to boils and ulcers, 
and the fruit was used to reverse vomiting and treat tumors 
[172]. Furthermore, its oil has a potent antiparasitic and anti-
malarial action [173]. Fruta-do-conde contains more than 18 
phenolic compounds, mainly alkaloids or flavonoids [174], 
and is rich in bioactive compounds [172, 174, 175]. Due 
to its high protein and oleic and linoleic acid content, the 
seed has the best nutritional value [176]. Studies suggest 
custard apples can be a potent antioxidant, antimicrobial, 

antidiabetic, antiviral, anticancer, and hepatoprotective agent 
[172, 177].

Seyfried et al.[178] reported the beneficial effects of 
fruta-do-conde on breast cancer cells, including inhibi-
tion of migration and antiproliferative activity [178]. Fad-
holly et al. corroborated these results when studying the 
ethanolic extract of fruta-do-conde in human colon cancer 
cell lines [179]. The antidiabetic activity of the leaves of 
the fruit can be mediated by quercetin [180]. Davis et al. 
concluded that its antidiabetic activity occurred through 
increased glucose uptake, modulation of insulin signal-
ing through inhibition of protein tyrosine phosphatase 1B, 
and stimulation of phosphorylation of insulin receptor-β 
and insulin receptor-1 substrate beyond the upregulation 
of GLUT4 [181]. Compounds from this fruit may have 
inhibitor effects of α-glucosidase and α-amylase [182].

Quercetin-3-O-glycoside in the leaves increases the 
antioxidant capacity associated with increased expression 
of superoxide dismutase and catalase [180]. Fruta-do-
conde also has antimicrobial and antifungal capacity due 
to an active compound of acetogenin and certain flavonoid 
compounds [183, 184]. Recently, it was observed that it 
may prevent or treat neurodegenerative diseases since the 
extract of the seeds and pulp has inhibitory activity for 
acetylcholinesterase [185]. Limited but consistent data 
suggest that clinical trials using fruta-do-conde should be 
carried out in NCDs.

Bacuri

Bacuri (Platonia insignis Mart) is a native Brazilian Ama-
zon species commonly used in South America in several 
food products, such as beverages, ice cream, and candies. 
Only the fruit pulp is used, and the peels and seeds are 
considered a waste product. Because of the sensory quali-
ties of the fruit pulp, it is widely used in the production of 
beverages like juices and ice creams. It can also be eaten 
fresh, aligning with various culinary applications [186]. It 
is common in Brazil to use seed butter from bacuri to treat 
skin diseases since it can be used in a topical formulation 
with anti-inflammatory properties [187].

Bacuri has documented antioxidant activity and high 
α-glycosidase inhibitory capacity [188, 189]. Shells and 
seeds of bacuri can be used as phenolic-rich bioproducts 
obtained by a simple extraction method, increasing the 
value chain of this fruit. They observed the beneficial 
effects of the treatment with bacuri seed butter on body 
weight, growth, body mass index, lipid profile, athero-
sclerotic indices, and liver function in dyslipidemic ham-
sters [190, 191]. Moreover, bacuri positively affects gly-
cemic control and reduces liver damage [186]. Ononin, an 

Fig. 2   Chemical structure of annonacin (type of acetogenin)
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isoflavone glycoside from bacuri, has antifungal activity 
against several Candida species [192].

Bacaba

Bacaba (Oenocarpus bacaba Mart.) is a palm native to the 
Amazon rainforest in northern Brazil, such as Tocantins, 
Pará, and Amazonas, also known as “bacabas verdadei-
ras”, “red bacaba”, “bacaba-açu”, “bacaba-de-azeite”, and 
“bacabão” [193]. The fruit pulp is consumed in nature, 
frozen, as jam, ice cream, energy drinks, edible oils, and 
fermented drinks. Bacaba is rich in bioactive compounds 
[81, 194]. Although it can be an excellent source of phe-
nolic compounds with potential health benefits, they have 
yet to be much explored. Bacaba may control inflamma-
tory processes in cardiovascular processes [195, 196]. It has 
been observed that a rich-phenolic extract from Oenocarpus 
bacaba induced apoptosis in a breast cancer cell line through 
a mitochondria-dependent pathway [197].

Ingá

Ingá (Inga vera and Inga laurina) belongs to the Fabaceae 
family and comprises about 300 species, whose name 
derives from the indigenous terminology "Angá" or "ingá" 
which means "seed is involved." Inga species are rich in 
myricetin, which has shown potent antioxidant proper-
ties and antitumor activity [191]. Amazonian indigenous  
communities use several species of the Inga genus to treat 
injuries, pain, and inflammations; they also use it as anti-
pyretic and antirheumatic agents, which is directly related 
to the presence of phenolic compounds in these species 
[198]. Studies have been performed to evaluate the cyto-
toxicity, genotoxicity, antigenotoxicity and chemopreven-
tion effects of flavonoids myricetin-3-O-(2″-O-galloyl)-α- 
rhamnopyranoside and myricetin-3-rhamnoside from 
Inga laurina leave extract. Researchers have observed 
the induction of the enzyme quinone reductase and dem-
onstrated a protective effect against damage induced by 
hydrogen peroxide in the antigenotoxicity test [199, 200]. 
Lima et al. explored the effects of the ethanolic extract 
from I. laurina seeds against cancer cell lines (HepG2, 
HT-29, and T98G). They observed eliminating ROS, DNA 
repair, tumor protein expression, and apoptosis, suggesting 
potential effect antitumor [191].

Araçá

Araçá (Eugenia stipitata McVaugh) is an evergreen fruit 
tree native to the Western Amazon. It comprises more than 
500 species, of which 400 are found in Brazil [133, 201, 
202]. Araçá-boi, or arazá, is an edible fruit with a sour 
taste; because of this, industrial processing has emerged M
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as an approach to improve its commercial market through 
the production of juice, nectars, syrup, ice creams, and 
jams [203–205]. Few studies have investigated the phyto-
chemical composition of edible parts of araçá fruits [206, 
207]. Although Neri-Numa et al.[207] observed that araçá 
extract did not exhibit antiproliferative effects against 
tumor cell lines of different human tissues, they found 
antimutagenic activity and antigenotoxic effect of araçá in 
Swiss albino mice [207]. Essential oil from the fruit may 
have antibacterial and antiprotozoal effects [208].

Buriti

The pulp and seeds of buriti (Mauritia flexuosa L.f.) can be 
used for several purposes that can benefit health [209]. It is 
rich in bioactive compounds and has antimicrobial, prebi-
otic, antidiabetic, and anticancer properties [210–212]. In 
general, the quantification of bioactive compounds varies in 
the different parts of buriti and its juice, oil, and flour [209]. 
β-carotene represents the main fraction of carotenoids, and 
buriti oil has plenty of α-tocopherol [213, 214]. Ascorbic 
acid is another antioxidant present in the pulp in high con-
centrations [215]. The fruit is also rich in fibers and minerals 
[209, 210, 213, 216, 217].

Given the nutraceutical properties of buriti, its potential 
health effects need studies [211]. It was reported that those 
that received buriti oil had lower low-density lipoprotein 

and hemoglobin, increased monocytes, serum superoxide 
dismutase activity, and liver glutathione peroxidase, demon-
strating systemic antioxidant protection in this animal model 
with iron overload [218]. Another study in rats evaluated 
the consumption of cookies made with 15% refined buriti 
oil and found that rats fed with cookies showed increased 
serum and liver levels of retinol and lower total and LDL 
cholesterol [219].

Bicalho et al. developed a dairy by-product nutritional 
supplement with buriti fruit to improve malnutrition in mice 
and older women in a long-term care facility. They found 
an improvement in anthropometric parameters with higher 
serum albumin and better lipid profile. In older women, 
buriti increased hemoglobin [220]. Finally, buriti reduces 
MPO and ALP and significantly increases intestinal short-
chain fatty acid (SCFA) levels [139].

Biribá

Biribá (Annona mucosa) is a rich source of bioactive com-
pounds [6, 221–223] that have antioxidant [223], antimi-
crobial activities [224], and anticancer [225, 226], which is 
attributed to the anticancer effects. Although biribá reduces 
ATP production in the tumor cells [227], no animal experi-
ments or published clinical trials have yet studied the use 
of biribá.

Fig. 3   Fruits from the Amazon 
Rainforest are rich in phenolic 
compounds and have anti-
oxidant and anti-inflammatory 
properties, also, exploring these 
fruits may be a powerful tool for 
forest conservation. Created by 
BioRender
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Abiu

Abiu (Pouteria caimito) has anti-inflammatory and ROS-
scavenging properties [228, 229]. However, only one study 
evaluated the effects of abiu pulp on physiological param-
eters in rats and found a reduction in total leukocytes com-
pared to the control group [230]. Meira et al. reported that 
administering ethanolic extract of abiu leaves in rats effec-
tively against inflammatory pain and anti-hypersensitive 
action [231].

Final Remarks

The present review gathers information about the com-
position and beneficial effects of different fruits from the 
Amazon. Some limitations of the present study include the 
need for more information regarding the composition and 
utilization of the fruits. Additionally, during the research 
process, disease names such as cardiovascular diseases, dia-
betes, obesity, and chronic kidney disease were not used in 
isolation.

According to the concept of FAM, several Amazonian 
fruits can be used as nutritional strategies for preventing and 
treating NCDs. Camu-camu, açaí, tucumã, graviola, pitanga, 
fruta-do-conde, guaraná, and cupuaçu are rich in phenolic 
compounds and have antioxidant and anti-inflammatory 
properties. These super fruits can prevent NCDs, conserve 
forests, promote sustainable development, and strengthen 
indigenous communities and local food markets (Fig. 3). 
Studies on how regular consumption of Amazonian fruits 
can modify an intermediate inflammatory phenotype can 
potentially reduce the global burden of NCDs. Deforestation 
of Amazonas to create more land for industrial cattle farm-
ing and red meat production is a significant threat to sensi-
tive Amazon ecosystems and the overall planetary health. As 
an alternative to these destructive behaviors, the Brazilian 
government should stimulate the indigenous population to 
organize harvesting and use the powerful Amazonian fruits 
loaded with bioactive nutrients. Such a paradigm shift may 
be an unprecedented “win–win” opportunity for improving 
our health and the environment [232]. Studies of the Ama-
zon fruits may be “lowing hanging fruits to pick.”
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