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Abstract
The pequi fruit, endemic to the Brazilian Cerrado, has been historically valued in gastronomy and traditional medicine, yet 
its full potential remains underexplored. This article emphasizes the importance of sustainable practices for leveraging pequi’s 
benefits, particularly in the food sector, while preserving biodiversity and traditional knowledge. The study highlights the 
challenges of deforestation and poor management in the Cerrado, advocating for agroecosystems and sustainable harvesting 
to protect both the pequi and its ecosystem. Local awareness, education, and policies like the Minimum Price Guarantee 
Policy (PGPM-Bio) are essential for conservation and economic growth. The pequi fruit, significant in culinary uses, biodiesel 
production, and medicine, faces hurdles like market informality and the need for state intervention to formalize the market. 
Sustainable exploitation of pequi offers prospects for the Cerrado, promoting biodiversity conservation, income generation, and 
socioeconomic development. The study underscores the necessity of integrating sustainable practices, traditional knowledge, 
and conservation policies to ensure the future of the pequi fruit and the Cerrado biome. Conscious government initiatives are 
vital to safeguarding these resources, highlighting the broader implications for environmental and economic sustainability in 
the region.

Keywords: sustainable practices; cerrado biodiversity; traditional knowledge.

Practical Application: Pequi is a key for food, cultural, environmental, and economic treasure in Cerrado.
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1 INTRODUCTION

1.1 Pequi context in the cerrado

The Cerrado, an expansive savanna covering around 2 mil-
lion square kilometers, represents the largest savanna ecosys-
tem in South America, constituting approximately 22% of the 
total land area of Brazil (Figure 1) (Damasco et al., 2018). The 
examined geographic region displays a wide range of savan-
na vegetation types, including riparian forests, gallery forests, 
woody savannas, and grasslands (Guilherme et al., 2022). The 
Cerrado region encompasses a significant expanse of land, 
extending from the northern sector of Maranhão state to the 
southern area of Mato Grosso do Sul. In the present perspective, 
it is pertinent to acknowledge the pequi tree (Caryocar brasi-
liense) as a notable species within the region. The pequi tree is 
distributed in different parts of the Cerrado biome, including 
densely populated areas with fewer populations. It is prevalent 
in locations characterized by deep soils with a high siliceous clay 
content. The pequi tree shows excellent growth in subtropical or 
tropical environments with reduced rainfall. The cultivation of 
the pequi tree is primarily focused on the production of its fruit, 

known as pequi (de Oliveira et al., 2008). The pulp of this fruit 
holds significant importance in the culinary traditions of the 
Cerrado area (MMA, 2017). Pequi has incalculable commercial 
value due to its versatility of applications due to its composition 
of oil and fleshy pulp. This composition lends itself to a variety 
of uses, including preparing seasoning, producing liqueurs, 
manufacturing lubricants, and developing cosmetic items such 
as soaps, shampoos, and creams. Almonds are used in the pre-
paration of various culinary dishes, including tamale-type cakes, 
conventional cakes, sauces, and in raw and roasted form (Torres 
et al., 2016). Furthermore, pequi has significant importance in 
traditional medicine due to its therapeutic properties in the 
treatment of respiratory diseases (Pereira et al., 2020).

Numerous families derive their income by engaging in 
the trade of fruits harvested from the fields. According to data 
from the Brazilian Institute of Geography and Statistics (IBGE) 
(Embrapa, 2021), the national pequi production exceeded 74 
thousand tons in 2021, with the state of Minas Gerais taking 
the lead, responsible for over half of this total. Nevertheless, 
these figures have the potential for further growth, given that 
the majority of fruit commerce occurs within the informal 
market. Minas Gerais and Goiás emerge as the predominant 
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pequi-producing regions in the country. In terms of sales and 
distribution, however, Ceasa Goiás (State Supply Centers) holds 
the forefront. In the year 2021 alone, this Goianian supply center 
received an impressive 7,191.84 thousand tons of pequi. The sales 
from the latest harvest contributed to a financial value exceeding 
$2 million. Notably, Ceasa trades a notably larger quantity of pequi 
than the amount extracted within the state. Among the 7,191.84 
thousand tons sold in 2021, a mere 2,036.96 thousand tons hailed 
from Goiás (Goiás, 2022). This accentuates the paramountcy of 
Goiás as the primary consumer of the fruit and Ceasa/GO as the 
preeminent hub for pequi trade in Brazil. The pequi season takes 
off in September, with the inaugural shipment from Tocantins 
accounting for approximately 30% of the total product volume in 
the Goianian market.

Considering the socioeconomic and cultural importance of 
pequi. The aim of this review article is to explore opportunities to 
sustainably harness pequi, emphasizing its ability to provide advan-
tages for both the industry and the local population by providing 
circular economy strategies, while contributing to the preservation 
of the Cerrado biome and the recognition of traditional practices.

2 METHODS
For the literature selection in this review, searches were conduc-

ted in scientific databases such as PubMed, Scopus, Web of Science, 
and Google Scholar. A purposeful selection of search terms, directly 
associated with pequi, sustainable utilization, Cerrado, and its diverse 
applications. The study incorporated a comprehensive review of 
scholarly articles published in international scientific journals, as well 
as dissertations, theses, and other pertinent papers. The inclusion cri-
teria encompassed publications up until the period of investigation.

The criteria for inclusion that were utilized were as follows: (1) 
scholarly publications, including scientific papers, written in English 
or Portuguese, that have explored subjects pertaining to pequi and 
its sustainable application; (2) research investigations elucidating the 

nutritional, functional, and medicinal attributes of pequi, along with 
its prospective utilization in the realms of food and pharmaceuticals; 
(3) scholarly publications deliberating on the cultivation, harvesting, 
processing, and storage techniques pertaining to pequi, with an 
emphasis on sustainable methodologies; and (4) research endeavors 
investigating the cultural and economic implications of pequi for 
indigenous people within the Cerrado region.

3 BIBLIOMETRIC ANALYSIS
The analysis of the 317 publications about “pequi,” focusing 

on the years from 2013 to 2023 (Figure 2), reveals a steady in-
crease in interest and research about the fruit. The number of 
publications gradually rose, reaching a peak of 47 in 2022 before 
dropping to 15 in 2023. The diversity of areas covered in the pu-
blications suggests that “pequi” has been studied across various 
disciplines, providing a more comprehensive understanding of 
its benefits and applications.

In relation to the dataset regarding the volume of research 
publications centered around “pequi,” categorized across various 
subject areas, it offers intriguing insights into the dissemination 
of scholarly interest (Table 1). Predominantly, these publications 
are concentrated within the realm of Agricultural and Biological 
Sciences, accounting for a substantial 28% of the total corpus, in-
dicative of a profound emphasis on understanding the botanical 
and ecological facets of the “pequi” fruit. An equal enthusiasm 
for the chemical and molecular aspects of “pequi” is reflected in 
the sizeable representation of chemistry and biochemistry, gene-
tics, and molecular biology, contributing 10 and 7%, respectively. 
This dedication underscores a pronounced inclination toward 
comprehending its genetic traits and chemical composition, 
potentially opening avenues in domains such as nutraceuticals, 
pharmaceuticals, and food sciences. The intersection of research 
in chemical engineering (6%) underscores its industrial po-
tential and processing possibilities, signifying its relevance in 
varied product development processes. Likewise, the presence 
of research within medicine (5%) and pharmacology, toxicology, 
and pharmaceutics (also 5%) signifies an exploration into the 
therapeutic potential and pharmaceutical attributes of “pequi.”

Figure 1. (a) Map of Brazil’s biomes (IBGE, 2004). (b) Whole pequi fruit. 
(c) Internal structure of the pequi fruit. (d) Structure of the pequi seed.

Figure 2. Publication trends per year related to pequi (research done in the 
Scopus database during August 2023 using the term “pequi” in the topic).
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Table 1. Publication areas, organizations, and countries that have published the most.
Ranking Name Number Percentage (%)

                      Countries    
1 Brazil 306 85.71
2 United States 11 3.08
3 United Kingdom 5 1.40
4 France 4 1.12
5 Portugal 4 1.12
6 Australia 3 0.84
7 Canada 3 0.84
8 Italy 3 0.84
9 Cuba 2 0.56
10 Saudi Arabia 2 0.56
11 Other countries 14 3.92

                   Organizations    
1 Universidade Federal de Minas Gerais 58 7.64
2 Universidade Federal de Goiás 53 6.98
3 Universidade Federal de Viçosa 47 6.19
4 Universidade de Brasília 39 5.14
5 Universidade Federal de Lavras 35 4.61
6 Universidade de São Paulo 33 4.35
7 Universidade Estadual de Campinas 26 3.43
8 Universidade Federal do Ceará 24 3.16
9 Universidade Federal dos Vales do Jequitinhonha e Mucuri 21 2.77
10 Universidade Estadual Paulista Júlio de Mesquita Filho 19 2.50
11 Other institutions 404 53.23
                                                                              Publications areas
1 Agricultural and biological sciences 178 28
2 Chemistry 61 10
3 Biochemistry, genetics, and molecular biology 47 7
4 Chemical engineering 38 6
5 Medicine 31 5
6 Pharmacology, toxicology, and pharmaceutics 31 5
7 Engineering 23 4
8 Environmental science 22 4
9 Veterinary 19 3
10 Physics and astronomy 15 2
11 Other subareas 88 14

The dimensions of engineering (4%) and environmental 
science (4%) underscore the conscientious exploration of the 
sustainable applications of “pequi” and its ecological implica-
tions. Similarly, the foray into veterinary research (3%) points to 
its potential impact on animal health, possibly extending to areas 
such as livestock nutrition or veterinary medicine. Considering 
the global perspective, the distribution of publications across 
countries underscores Brazil’s predominant role (85.71%), where 
“pequi” holds cultural and ecological significance. Concurrently, 
international interest from the United States (3.08%), the Uni-
ted Kingdom (1.40%), France (1.12%), and Portugal (1.12%) is 
evident, indicating cross-border collaborations, trade-related 
research, or participation in international scientific networks.

Institutions within Brazil notably contribute extensively, 
with Universidade Federal de Minas Gerais (7.64%), Universi-
dade Federal de Goiás (6.98%), and Universidade Federal de Vi-
cosa (6.19%) emerging as leading contributors. This substantial 
involvement underscores the local commitment to researching 
the diverse dimensions of “pequi.”

The inclusive engagement of varied institutions and coun-
tries demonstrates the fruit’s significance across diverse scientific 
disciplines, fostering comprehensive exploration into its intrinsic 
attributes, potential applications, and cross-disciplinary contri-
butions. The substantial number of publications emanating from 
other institutions (53.23%) signifies an overarching curiosity 
and engagement that extends beyond the primary contributors.

4 CHARACTERISTICS AND COMPOSITION OF 
PEQUI: EXPLORING ITS TRAITS AND MAKEUP

4.1 Nutritional profile

Pequi (C. brasiliense) boasts an interesting and diverse 
nutritional profile, serving as a rich source of nutrients and 
bioactive compounds (de Santana Magalhães et al., 2019). The 
edible part of pequi, its pulp and almond, carries a high content 
of lipids, primarily monounsaturated and saturated fatty acids 
(Cornelio-Santiago et  al., 2022; Miranda-Vilela et  al., 2009). 
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compounds were identified, including esters, hydrocarbons, 
terpenoids, ketones, lactones, and alcohols. The total amount 
of volatile compounds and their individual levels varied bet-
ween plants, allowing their classification. Regarding the pequi 
pericarp, Santos et al. (2020) identified that most volatile com-
pounds were terpenes (65.71%) and esters (14.29%). In total, 
35 VOCs were identified in pequi pericarp. The predominant 
compounds were pentyl octanoate, 2-ethylhexyl salicylate, and 
1,8-dimethyl-8,9-epoxy-4-isopropyl-spiro[4,5]decan-7-one. 
Hexyl salicylic acid and (E)-3-methyl-4-(1,3,3-trimethyl-7-o-
xabicyclo[4.1.0]heptan-2-yl)but-3-en-2-one have also been 
identified in significant amounts.

4.3 FUNCTIONAL AND MEDICINAL 
PROPERTIES

C. brasiliense is used traditionally to treat tummy troubles 
and the flu. Leaves and flowers of C. brasiliense are used as an 
energy booster, tonic, aphrodisiac, and for liver problems (de 
Oliveira et al., 2018). The pequi fruit has many helpful properties 
like fighting off bad stuff in the body, stopping cancer (Silva, J. 
N. B. et al. (2022), easing swelling (Miranda-Vilela et al., 2009), 
and killing (Almeida-Bezerra et al., 2022; Alves et al., 2017).

The pequi fruit is a drupe. It can be up to 10 cm. It is heavy, 
about 104 g on average. Inside, there are usually one to five 
seeds, each weighing around 14.2 g (Correa et al., 2008; Ma-
riano-da-Silva et al., 2009). The seeds are covered by a woody 
endocarp that has spines on the outside, completely surrounded 
by a yellow, fleshy layer (Figure 1d). The pulp stands out for 
its high lipid content, of which around 60% is represented by 
unsaturated fatty acids. The almond portion is characterized by 
a high concentration of monounsaturated fatty acids, mainly 
oleic acid (Carneiro et al., 2023; Paula de Almeida et al. (2022). 

Additionally, other parts of the plant exhibit nutraceutical 
and medicinal properties that have potential for utilization in 
the functional food and pharmaceutical industries (Table 3). 
Overall, various parts of the plant are subject to extractions using 
different solvents and, in some cases, transformed into different 
products for use in the pharmaceutical and food industries. 

Additionally, it contains proteins, carbohydrates, fibers, and 
minerals such as calcium, magnesium, phosphorus, iron, zinc, 
and potassium (Table 2).

One of the nutritional highlights of pequi is its high content 
of carotenoids, such as beta-carotene, a precursor to vitamin A, 
giving the characteristic yellow-orange color to its pulp (Pin-
to et  al., 2018). Pequi is also known to contain antioxidant 
compounds like phenolic compounds, quercetin, epicatechin, 
chlorogenic acid (Brito et al., 2022), and tocopherols and toco-
trienols (Ketenoglu et al., 2020), which work to neutralize free 
radicals and contribute to the prevention of chronic diseases. 
On the contrary, it is important to mention that pequi is a 
calorie-dense food due to its high lipid content. Therefore, its 
consumption should be moderate, especially for individuals 
who need to manage calorie intake. However, some authors 
highlighted that replacing lard with pequi oil in a Western diet 
prevented the accumulation of visceral fat and contributed to 
reducing inflammation in adipose tissue and oxidative stress in 
the liver, improving obesity-related insulin resistance (Moreno 
et al., 2024). Beyond its nutritional profile, pequi also exhibits 
functional and medicinal properties. 

4.2 Volatile organic compounds of pequi

Due to its aromatic properties, pequi is used to enhance 
the flavor of many culinary preparations. Maia et  al. (2008) 
demonstrated that the olfactory characteristics of pequi are 
mainly characterized by the presence of ethyl esters, saturated 
fatty acids, and long-chain hydrocarbons. The primary compo-
nent identified in pequi is ethyl hexanoate, constituting 52.9% 
of the total composition. Subsequently, smaller amounts of 
ethyl octanoate (4.6%), tetrahydrofurfuryl alcohol (4.3%), ethyl 
butanoate (4.1%), butyl palmitate (3.7%), isobutyl isobutyrate 
(2.6%), and 3-methylvaleric acid (2.6%) were also detected. In 
relation to fatty acids, C-8 (caprylic acid and ethyl octanoate) 
to C-18 (e.g., stearyl acetate and isobutyl isobutyrate) can con-
tribute to aromatic properties. Furthermore, Belo et al. (2013) 
observed that there are variations in the composition of volatile 
organic compounds (VOCs)  among pequi fruit, depending 
on the growing region and the type of tree. In total, 77 volatile 

Table 2. Nutritional profile of pequi (Caryocar brasiliense).
Nutrient Quantity (/100 g) Bibliography

Calories 185 kcal Paula de Almeida et al. (2022); TBCA (2023).
Carbohydrates 4–13 g Carneiro et al. (2023); TBCA (2023)
Proteins 2–3 g  Paula de Almeida et al. (2022); Santos et al. (2010); TBCA (2023)
Total fat 18–28 g  Paula de Almeida et al. (2022); Santos et al. (2010); TBCA (2023)
Saturated fats 3–8 g  Paula de Almeida et al. (2022); 
Monounsaturated fats 12 g  Paula de Almeida et al. (2022)
Polyunsaturated fats 5 g  Paula de Almeida et al. (2022)
Fiber 9–19 g Carneiro et al. (2023);  Paula de Almeida et al. (2022); TBCA (2023). 
Calcium 38–173 mg Ramos and Souza (2011); TBCA (2023).
Magnesium 38–147 mg Ramos and Souza (2011); TBCA (2023).
Phosphorus 63–106 mg  Ramos and Souza (2011); TBCA (2023).
Iron 0.6–3.6 mg Ramos and Souza (2011); TBCA (2023).
Zinc 1–2.29 mg Ramos and Souza (2011); TBCA (2023).
Potassium 167–554 mg Ramos and Souza (2011); TBCA (2023).
Vitamin A (β-carotene) 58 μg TBCA (2023)
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Table 3. Bioactive compounds present in the pequi fruit.
Plant part Functional properties Bioactive compounds Concentration Bibliography

Peel Antimicrobial and 
antiparasitic activity.

Total phenolics

Flavonoids

Rutin

Isoquercetin

56 mg/g

3.8 mg/g

4.1 mg/g

129.2 mg/g

Alves et al. (2017)

Pulp Antimicrobial activity 
against bacteria and fungi

Phenolic compounds and 
flavonoids

11.26 mg/g

5.98 mg/g
Almeida-Bezerra et al. (2023)

Pulp Antimicrobial and 
antiparasitic activity.

Total phenolics

Flavonoids

Rutin

Quercetin

Isoquercetin.

24.5 mg /g

1.3 mg/g

5.02 mg/g

1.96 mg/g

47.62 mg/g

Alves et al. (2017)

Pulp Antioxidant activity

Gallic acid

Cathechins

Chologenic acid

2.64 mg/g

2.14 mg/g

0.15 mg/g

Guimarães et al. (2023)

Pulp Antioxidant activity

Poliphenols

Carotenoids

Ascorbic acid

1.65 mg/g

0.64 mg/g

0.39 mg/g

 Pinto et al. (2022)

Oil extracted from the pulp
Anti-inflammatory 
activity and blood 
pressure reduction

Oleic acid

Palmitic acid

0.54 g/g

0.42 g/g
Miranda-Vilela et al. (2009)

Peel Anticancer and 
antioxidant activity

Chiquimic acid

Gallic acid

Myo-inositol

Sarotrin

0.37 g/g

0.05 g/g

0.04 g/g

0.03 g/g

Silva, J. N. B. et al. (2022)

Leaves and skin Antifungic activity

Gallic acid

Quinic acid

Elagic acid

Qualitative analysis using 
mass spectrometry Breda et al. (2016)

Leaves and skin
Neuroprotective activity

Antioxidant activity

Gallic acid

 
1.2–4 mg/mL De Oliveira et al. (2018)

Nanoencapsulated pulp oil Anti-arthritic activity
Oleic acid

Palmitic acid

0.72 g/g

0.28 g/g
De Faro Silva et al. (2022)

Seed Antioxidant activity
Phenolics compounds

β-carotene

0.39 mg/g

0.89 mg/g

de Barros et al. (2021)

Pulp and seed Antibacterial activity
Oleic acid

Palmitic acid

0.48–0.72 mg/g

0.28–0.46 mg/g
Pereira et al. (2020)

These products can possess functional activity, including against 
cancerous cells. Ombredane et  al. (2022) demonstrated that 
nanoemulsions developed from pequi pulp oil exhibited acti-
vity against the proliferation of malignant cells and organelles 
involved in the production of various diseases.

5 TRADITIONAL UTILIZATION OF PEQUI
According to Nascimento et al. (2016), the principal output 

obtained from pequi is its pulp, which is located in the inner 
mesocarp and is connected to the pit. The primary use of this 
pulp is observed within regional gastronomy, specifically in 
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the states of Minas Gerais, Goiás, Mato Grosso, Mato Grosso 
do Sul, and the Federal District. The pulp is noteworthy due to 
its inclusion of oils utilized as flavorings in the manufacturing 
of alcoholic beverages, in the lubricant sector, and in cosmetics 
(including soap, shampoo, and lotions). Additionally, it holds 
significance in folk traditions for its purported effectiveness in 
resolving respiratory ailments. Table 4 displays a selection of 
culinary items that are derived from the pequi fruit.

The high concentration of monounsaturated fatty acid is of 
interest for applications in the food, cosmetic, and oleochemical 
industries. Additionally, pequi oil contains about 35% palmitic 
acid (C16:0), making it suitable for applications in margarines 
and vegetable fats (Guedes et al., 2017). Both fatty acids can 
influence the physical stability of the oil in tropical regions. 
Pequi oil is regularly marketed in the Brazilian Cerrado region 
through specialized stores offering Cerrado products or online 
shops. However, these products face the issue of tendency to 
fractionate during storage (Guedes et al., 2017). Another pro-
duct of great relevance in the Brazilian market is pickled pequi. 
This product is obtained through heat treatment of the fruit in 
preheated water (blanching), followed by cooking at 80°C for 
periods of 25–35 min. After the heat treatment, the product is 
packaged using oil or vinegar as a covering liquid.

The act of consuming dried pequi nuts is often regarded as a 
gastronomic delicacy. A diverse range of purchasing alternatives 
for these items is offered, encompassing those seasoned with a 
spice combination as well as those that are just salted. It is no-
teworthy to highlight that these items exhibit a comparatively 

higher price point in relation to other possibilities that are 
now accessible. Among the most produced pequi-based foods, 
creams, which consist of a mixture of water and/or vinegar, 
pequi pulp, preservatives, and stabilizers are widely sold and 
used in the Cerrado region, which includes salads, burgers, and 
a variety of other culinary inventions.

Due to the functional properties of pequi, which include a 
high content of phenolics, carotenoids, tocopherols, and toco-
trienols, several studies report that it can play a major role in 
mitigating oxidative stress and combating free radicals, which are 
implicated in several diseases. Pequi extracts and derivatives have 
been investigated for their potential to present anti-inflammatory 
(Coutinho et al., 2020), antimicrobial, and even anticancer pro-
perties (Silva, L. M. S. F. et al. (2022). In addition, capsules and 
supplements, which are marketed as sources of antioxidants and 
bioactive compounds. Among these products, gelatin capsules 
containing pequi extracts are sold in health food stores. Other 
products include pequi oil with anti-inflammatory properties, pe-
qui-based syrups with anti-flu properties, and cosmetic products 
such as shampoos, massage ointments, and soaps.

5.1 Sustainable potentials of pequi utilization

5.1.1 Waste utilization

The use of pequi waste can also bring economic and environ-
mental benefits. The waste recovery process aims to reduce waste 
and use all parts of the fruit, maximizing its value and minimizing 

Table 4. Foods derived from pequi processing.
Part used Product Characteristics Bibliography

Peel Flour
High concentration of phenolic 

compounds, antioxidant activity, 
and bioaccessibility.

Santos et al. (2022).

Defatted pulp residue Cookies High protein content and low-
calorie content. De Sousa et al. 2021).

Pulp Sauce High stability during storage. Souza et al. (2014).
Pulp

 
Fermented beverage like kefir Distinct sensory attributes and high 

nutritional quality. Gomes et al. (2020).

Pulp Liqueur High physicochemical and sensory 
qualities. Leite et al. (2019).

Pulp Flour Flavoring ingredients with high 
sensory acceptability. Santos et al. 2010).

Pulp Flour High nutritional potential due to its 
lipid content. Silva, L. M. S. F. et al. (2022).

Pulp Oil Physicochemical parameters 
comparable to commercial oils. Colares et al. (2021).

Almond Cereal bar
Improvement in sensory 

evaluations as the concentration of 
pequi almonds increased.

Ramos et al. (2021).

Pulp Sweet bread
Improvement in sensory 

evaluations as the concentration of 
pequi almonds increased.

Cunha et al. (2023).

Pulp Cocoa butter equivalent
Improve the crystallization 

properties in binary mixtures with 
Kpangnan butter.

Ghazani et al. (2022).

Pulp Dark chocolate with pequi
Improvement of nutritional 

properties and the content of 
phenolic compounds.

Lorenzo et al. (2022).
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environmental impact. Pequi waste constitutes lignocellulosic 
materials (Ghesti et al., 2022), and its disposal represents a signifi-
cant burden on the environment; pyrolysis is a safe alternative for 
these processes. Pyrolysis and gasification are thermal processes 
considered alternatives to incineration in waste management. 
Pyrolysis of food waste at temperatures between 400 and 800°C 
converts solid material into a liquid and/or gaseous product that 
can be used as fuel or raw material for subsequent industrial or 
chemical production (Gonçalves Martins et al., 2021). Pyrolysis 
allows the partial production of gaseous fuels, which are used to 
generate energy in engines and gas turbines, or as raw material 
for chemical production. Miranda et al. (2020) researched the 
potential of pequi seed residues as a sustainable source for com-
bined heat and power generation using gasification technology. 
The study evaluated the characteristics of pequi seeds, derived 
charcoal, and bio-oil obtained by slow pyrolysis conversion. Ac-
cording to the authors, the results demonstrated that the slow 
pyrolysis of pequi seeds produced high-quality charcoal with 
up to 60% fixed carbon, bio-oil, and light gases. Gasification of 
high-carbon coal has resulted in a gas that is virtually tar-free, 
making it suitable for heat engine applications.

Pequi waste, such as peels and seeds, can be composted to 
produce an organic fertilizer rich in nutrients. Silva et al. (2018) 
investigated the effect of organic compounds derived from pequi 
residues on the control of the nematode Meloidogyne javanica 
in okra plants. The biofertilizer was formulated by mixing cattle 
manure, sugarcane straw, and pequi peel in a 1:1:1 ratio and 
tested on okra seedlings. According to the authors, the incor-
poration of pequi residues into the soil resulted in an increase 
in the dry mass of the aerial and root parts of the plants.

Regarding obtaining ingredients with potential use in the 
pharmaceutical and food industry, Leão et al. (2018) obtained 
pequi peel extraction yields of 10–20% using processing tech-
niques that included microwave-assisted heating. The pectins 
obtained exhibited a high degree of esterification comparable to 
other commercially available pectins. In the same order of ideas, 
Siqueira et al. (2012) applied pectin extracted from pequi peels 
in the production of mango-based jelly with positive results in 
gelling characteristics and organoleptic properties.

Pequi residues can present a significant concentration of 
oil (around 10% m/m), it is a notable reservoir of antioxidant 
compounds with functional properties (Pegorin Brasil et  al., 
2022). The residual oil exhibits potential utility across several 
sectors, including but not limited to cosmetics, soaps, and the 
biofuel industry. The incorporation of these areas not only 
contributes to the economic value but also serves as a deterrent 
against improper disposal methods. Souza et al. (2019) assert 
that biodiesel has garnered considerable attention as a biofuel 
in several nations owing to its renewable and biodegradable at-
tributes, which are firmly entrenched within the domains of the 
environment, society, and energy. Although biodiesel produc-
tion through esterification and cracking routes shows potential, 
they still face challenges of technical and economic viability. It’s 
emphasized that utilizing waste vegetable oils and fats for biofuel 
production is feasible but requires investment and workforce 
training to operate the proposed new plant. Thus, the study 
demonstrated that using pequi waste for biofuel production is 
possible when utilizing acid catalysts capable of reducing acidity 

and achieving high biofuel conversion. The fact that pequi’s fatty 
material is an agro-industrial residue with suitable composition 
renders the entire process economically viable.

On the contrary, some parts of pequi, such as unused peels 
and pulps, can be utilized in animal feed, providing additional 
nutrients for locally raised animals. Cruvinel et al. (2023) de-
termined the antioxidant protective effect of pequi oil against 
cyclic thermal stress in broiler chickens and highlighted the 
potential application as a promising additive in the feed for these 
animals. Oliveira et  al. (2016) determined that the inclusion 
of pequi shell flour in the diet of Japanese quails affected the 
physicochemical characteristics of the eggs produced. Accor-
ding to the study, despite conventional diets showing similar 
results, the supplementation led to a significant increase in the 
content of carotenoids present in eggs. Furthermore, due to 
the presence of unsaturated fatty acids in the pequi fruit, it has 
beneficial effects on animal nutrition. In this context, Bezerra 
et al. (2020) evaluated the effects of supplementation with pequi 
oil and sunflower oil on physiological settings in nursery piglets. 
According to the authors, the results revealed that both pequi 
and sunflower oil produced specific results in terms of systemic 
inflammatory response. This was evidenced by a reduction in to-
tal leukocyte count and neutrophil/lymphocyte ratio. However, 
supplementation with pequi and sunflower oils also influenced 
the quality of weight gain and feed consumption of nursery pigs.

5.1.2 Socioeconomic, cultural, and sustainability aspects

Pequi plays a central role in the culture and economy of the 
Brazilian Cerrado, with community practices and traditions 
shaping the collection and use of the fruit. Silva and Tubaldini 
(2014) described that pequi extraction plays a crucial role as a 
source of income in the northern region of Minas Gerais, espe-
cially in the informal economy, as well as in supporting farmers 
in Minas Gerais and other regions, where regional events are 
held as the National Festival. The fruit is intrinsically intertwined 
with local music, poetry, legends, stories, art, and crafts. The 
cultivation of pequi in the northern region of Minas Gerais 
is of considerable importance, covering economic, culinary, 
cultural, and environmental aspects. The acquisition and use of 
pequi are subject to the effects of community dynamics, family 
connections, and geographic location, where the fruit is seen 
as a community resource and its use is shared collaboratively 
among farmers. However, the study also draws attention to 
many challenges, including the possible influence of capitalist 
pressures on traditional methods of harvesting and using pequi.

On the contrary, Souza and Lima (2019) reported that pequi 
plays a significant role in the food, cuisine, and local economy 
of the Cerrado. According to the authors, in the State of Mato 
Grosso, pequi tree cultivation is promoted as a strategy for 
economic development and conservation of the biome. Pequi 
extraction is practiced by rural communities as an economic 
alternative, contributing to the preservation of native areas and 
generating income for farming families. At the same time, due 
to the sociocultural importance of pequi in the Cerrado region, 
the Brazilian government promotes some government initiatives 
with the aim of promoting the cultivation and commercializa-
tion of pequi, which include the Price Guarantee Program for 
Family Farming (PGPAF) and the Food Acquisition Program 
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(PAA). The main objectives of these initiatives are to improve the 
general well-being of the population and facilitate the processing 
and commercialization of resources with the aim of preserving 
the commercial value of this type of food in the region and 
keeping the income of rural producers stable.

6 ENVIRONMENTAL AND CONSERVATION ISSUES
Unsustainable pequi harvesting can put pressure on the 

biodiversity of the Cerrado, leading to a decrease in the popu-
lation of pequi trees and consequently the loss of species related 
to this ecosystem. According to Oliveira (2010), almost 50% 
of the Cerrado’s vegetation has been degraded in the last four 
decades, mainly due to the expansion of pastures and large-s-
cale agriculture, which represents a risk, with these activities 
being dangerous for essential water resources, as Cerrado rivers 
play a crucial role as tributaries of Brazil’s main watercourses, 
such as the São Francisco, Tocantins, and Paraná. While large 
agricultural properties bring benefits, these gains are often 
concentrated among a few individuals, excluding the majority, 
especially those most dependent on the land, thus compromising 
their livelihoods.

The action of removing pequi trees to establish large-scale 
agricultural operations can have detrimental effects on the 
environment, including deforestation and degradation; these 
activities affect negatively the natural habitats of the Cerrado 
ecosystem. In this sense, the Brazilian government has imple-
mented several protection measures and laws aimed at conser-
ving the environment and its constituent species (Brasil, 2019). 
One of these actions is the restriction on the cutting of pequi 
trees, according to the ordinance in question, authorization for 
the removal of the pequi tree is limited to situations in which 
there is a need to plant new specimens or when there are no 
technical or locational alternatives. available for projects that 
require cutting down trees.

According to da Silva et al. (2020), currently, there are se-
veral initiatives that strengthen the production chain of pequi 
and other fruits in the Cerrado, although they have isolated 
impacts without changes in food production. The National Su-
pply Company (CONAB) of the Brazilian government, located 
as a strategy “The policy of minimum prices, such as the Family 
Farming Price Guarantee Program (PGPAF),” which presents as 
a production strategy for producers to maintain native forests 
and contribute to sustainability. This policy includes a diverse 
range of 17 extractive products, including açaí, babaçu, Brazil 
nuts, pequi, and managed pirarucu, among others, which play 
a fundamental role in maintaining national biomes (CONAB, 
2017). In addition to guaranteeing a minimum price for pro-
ducts from the cerrado’s socio-biodiversity, the preservation of 
biomes and the reduction of deforestation are intrinsic goals, 
as the economic valorization of extractive products provides 
a direct incentive for the maintenance of the ecosystems from 
which they originate these resources. Promoting education and 
awareness could be adopted as valuable strategies in conserving 
these resources. In this sense, encouraging sustainable har-
vesting of pequi fruits and sustainable management practices, 
together with tree replanting, could play an important role in 
the natural regeneration of the ecosystem.

6.1 Preservation of traditional knowledge

According to Sobral et al. (2024), the decisions related to 
natural resource planning and management are more effective 
when Indigenous Peoples and local communities are included 
as stakeholders. Preserving traditional knowledge related to 
pequi plays a crucial role in conserving this valuable resource 
and maintaining the culture of local communities. Traditional 
knowledge about pequi covers a range of aspects, from culti-
vation, harvesting, and management techniques to medicinal, 
culinary, and uses associated with this plant. The transmission 
of this knowledge from generation to generation has been a 
fundamental practice in communities that rely on pequi for their 
subsistence and cultural identity. However, the advancement 
of modernization and the loss of contact with traditions can 
threaten the continuity of this knowledge. Therefore, preserving 
this traditional knowledge is vital not only for the conservation 
of pequi itself but also for the preservation of the rich cultural 
heritage of local communities.

In this sense, initiatives that aim to provide communities 
with technical knowledge for the production, use, and commer-
cialization of traditional foods are important and can bring about 
a significant change in reality. Therefore, educational institutions 
(universities and research institutes) can play a fundamental role 
in this scenario, both in the dissemination and production of 
knowledge, with and for communities, and in supporting public 
policies aimed at this public (Borges et al., 2021).

6.2 Economic and market aspects

Pequi plays an important role in generating income for 
rural communities that depend on the harvest and sale of fruit, 
as well as small producers who produce products through the 
production of derivatives such as oils (Guedes et al., 2017) and 
pickles (Silva et al., 2021). Furthermore, the local and regional 
market is bolstered by the traditional consumption of pequi, 
driving the economy in areas where it is a fundamental part 
of culinary culture. In the market sphere, pequi is highly de-
manded in regional cuisine, imparting a distinctive flavor to 
many dishes. This domestic demand stimulates the creation 
of pequi-derived products such as oils, pulps, and seasonings, 
finding space in natural and gourmet food markets where the 
search for healthy and authentic options is growing. Moreover, 
the increasing interest in biome and biodiversity conservation 
further enhances the value of native products like pequi, driving 
a quest for sustainable harvesting and management practices.

According to CONAB (2022), the pequi fruit market ex-
tends across the states of Minas Gerais, Goiás, and Tocantins. 
Through bibliographic review, the aim is to comprehend the 
cultural and economic importance of pequi and investigate 
price fluctuations impacting the fruit market. Pequi, a symbol of 
Cerrado diversity, plays a crucial role in these regions in terms 
of cultural and socioeconomic value (Costa & Costa, 2023), 
creating employment opportunities and generating income in 
communities facing economic challenges. The pequi market 
presents price variations in different states in Brazil, with special 
emphasis on the states of Minas Gerais, Goiás, and São Paulo, 
which have significant consumer markets. Pequi experiences sig-
nificant price variations at different times of the year (Cerqueira 
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& Gomes, 2021), which may be influenced by factors such as 
product availability, seasonality, and weather conditions. Ac-
cording to CONAB (2022), for the year 2020, pequi production 
reached approximately 63,520 tons and prices ranged from $0.1 
to $0.37 per kg, and these fluctuations may occur depending 
on each harvest, due to adverse conditions, such as drought—
which influences the flowering of the plant—and fires, and the 
seasonality of the pequi tree.

Government programs such as the Direct Subsidy to Extractive 
Producers (SDPE) and the Food Acquisition Program (PAA) play 
a significant role in the economies of pequi-producing regions. Ex-
tractivists, many of them located in areas with low HDI, access the 
SDPE, contributing to the improvement of their living conditions, 
and for 2020 the total amount subsidized was approximately $3.7 
million of reais and 57.5 thousand tons. In relation to the PAA, 
approximately 26 thousand kilograms of pequi were purchased, 
with a total value of $17,500, with the average value received by 
the supplying producer being $0.65 per kg. In this sense, the pequi 
trade not only generates income but also promotes the appreciation 
of the Cerrado, stimulating the local economy (CONAB, 2022).

The international market also has potential, whether for Bra-
zilian communities abroad or for markets looking for exotic and 
authentic ingredients. In this sense, although exports are still in-
cipient, pequi has been exported to Asian and European markets 
(Alencar, 2023). However, to be able to place pequi on international 
markets, it could be necessary to obtain certifications of origin, 
quality seals, or even organic product labels that can add value 
to pequi products, enabling access to more demanding markets.

7 CONTRIBUTIONS TO SUSTAINABILITY IN 
THE FOOD INDUSTRY

7.1 Environmental and social benefits

Pequi offers a series of environmental and social benefits, 
playing an important role in the regions where it is found. In 
the environmental area, pequi stands out for conserving the 
Cerrado biome. Furthermore, it has ecological importance as 
a key component of Cerrado food chains. Its seeds and fruits 
serve as a food source for several animal species, including birds, 
mammals, and insects (Almeida & Silva, 1994). Preserving the 
pequi and its habitat is essential to maintaining the balance and 
health of Cerrado ecosystems (Buzin et al., 2009). From a social 
point of view, pequi plays a significant role in local communi-
ties. Fruit collection and processing generate employment and 
income for many families residing in regions with a low human 
development index. The fruit is an essential component of local 
cuisine, used in traditional dishes and festivities. Its presence in 
culinary and cultural traditions reinforces community identity 
and promotes the appreciation of local biodiversity. Therefore, 
the environmental and social benefits of pequi are intrinsically 
interconnected (Filippin dos Passos Santos, 2022). 

7.2 Market potential and added value

Pequi has substantial market potential and the ability to 
add value in several areas. In the food market, pequi stands 
out as a unique ingredient, used in traditional cuisine in the 

Cerrado regions. Its fruits are used in various dishes, sauces, 
and seasonings, providing a distinct flavor and strong aroma. 
The growing demand for regional ingredients and the search 
for new culinary experiences have increased interest in pe-
qui, providing opportunities for the creation of differentiated 
products with greater added value. Furthermore, pequi has 
potential in the cosmetics and personal care industry (Beraca, 
2016). Its extracts and oils are rich in antioxidant compounds 
and nutrients beneficial for the skin and hair. In the health 
area, pequi has also demonstrated therapeutic and nutritional 
properties. Its bioactive components have been associated with 
benefits for cardiovascular health and anti-inflammatory and 
antioxidant effects (Torres et al., 2016). These characteristics 
aroused the interest of the food supplement industry and 
natural medicine, expanding the scope of the application of 
pequi beyond the culinary domain.

8 CONCLUSION
Pequi is more than a fruit native to the Brazilian Cerrado. 

It is a cultural, environmental, and economic treasure that 
challenges society to find a balance between its exploration 
and conservation. It is a valuable product from a nutritio-
nal, medicinal, and cosmetic point of view, and the waste 
generated during its processing can be used to generate 
energy and obtain natural ingredients for human and animal 
consumption.

The pequi tree plays a fundamental role in communities 
in the Brazilian Cerrado, contributing to the family eco-
nomy and the economic livelihood of the population. Given 
this context, there are several challenges that surround the 
sustainable use of pequi, there is an urgency to adopt strate-
gies that raise awareness about the importance of pequi for 
Cerrado communities. Education about responsible billing, 
appropriate management techniques, and the potential for 
added value provides a path to transforming current practi-
ces. The establishment of sustainable production chains and 
encouraging the development of pequi by-products enriches 
commercialization, benefiting local communities and the 
environment.

Joint action between governments, research institutions, 
nongovernmental organizations, the private sector, and local 
communities is vital to face the challenges and implement the 
outlined strategies. The preservation of traditional knowled-
ge and scientific innovation must go hand in hand, offering 
better cultivation methods and technological solutions for the 
conservation and processing of pequi. The future of pequi in 
the Cerrado is intrinsically linked to the ability to recognize 
the importance of its conservation and to collaboratively face 
existing challenges.
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