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Abstract

Studies indicate that in the coming years the number of inhabitants on earth reaches at least 9.8 billion, thus an increase in the de-

Introduction

mand for food due to population growth. Because of this perspective, researchers are looking for new food alternatives. The present
work aimed to deal with the bibliographic survey about the knowledge of entomofagia, nutritional and environmental advantages
and difficulties of its insertion in the global culture. Entomophagy or anthropoentomophagy is defined as the consumption of insects
or products containing them in its formulation, this practice is currently both well accepted and rejected, depending on the region of
the planet and it has been growing due to the dissemination of knowledge that edible insects are rich in nutrients such as proteins,
fats, vitamins and minerals, in addition to having sustainable production with low environmental impact. Through this study it can
be observed that insects have characteristics of great relevance for the food area, since it contains a high nutritional value present
in satisfactory amounts. Another positive point observed, is its low production cost when compared to other animals and its high
rate of conversion feed which make them allies of the environment. However, the consumption of these insects faces some obstacles
that need to be better studied, such as the resistance of the consumption of the population for cultural issues and also the scarcity of

current legislation.
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not only in the amount of food required, but also in the type of food

and its contribution related to the population diet [3].
According to a report by the United Nations - UN (2019), the

planet reached about 7.8 billion inhabitants in 2019 and it is esti-
mated that by 2050 this number reaches at least 9.8 billion inha-
bitants, 29% more than the current number, thus generating the
need for more food to meet this demand. Another important factor
is the changes in the distribution of income that directly affects the

composition of demand for food [1,2]. Thus, we will have changes

In high-income countries, annual meat consumption can reach
130 kg per person, and an increase of up to 50% [4] is still expec-
ted. Since the demand for protein-rich foods is related to meat con-
sumption, there will also be an increase in the demand for grains
used in livestock feed - about 48% in high-income countries and up
to 158% in China [2].
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Thus, the demand for alternative sources of proteins is inevita-
ble, since it would be necessary to increase conventional meat pro-
duction by 70% to feed this population. However, with the current
techniques used in livestock, it is impossible to grow production in

a sustainable way [5].

Insects have a high nutritional content, a low cost for their pro-
duction, and for these reasons, entomofagia is a great option for
solving current problems and future problems predicted by the
United Nations (UN). According to the Food and Agriculture Orga-
nization of the United Nations (FAO), the number of malnourished
people in the world in 2016 was 804 million, a number that has

even been growing in recent years [6].

The adoption of insects as a food source is generally based on
three reasons: nutritional aspect, environmental factors and so-
cioeconomic benefits. Insects provide a good source of proteins,
minerals, vitamins and energy, with a lower cost of production
when compared to traditional animal sources and may present
good applicability in rural communities with less infrastructure,
due to requiring less water and energy and not lacking large areas

of cultivation [7].

Entomophagy, as its name suggests, is a habit of consuming in-
sects or derived products, a practice that covers cultural issues and
is part of the history of human evolution for centuries, in some re-
gions of the world, especially in Asia, Latin America and Africa [8].
Insects suitable for human consumption are rich in proteins, vita-
mins, minerals and lipids of high quality, their proteins have grea-
ter ease of absorption by the body and can be better used when

compared to other protein sources [9].

This study gathered information of a scientific nature in the
form of literature review and was a result of a research group of
students and teachers who, because of the difficulties of laboratory
research caused by the Covid-19 pandemic, dedicated scholars and
volunteers to the study of the potential use of insects in food pro-

duction.

Entomophagy

Entomophagy is the use of insects and their derivatives as food
[10]. Approximately 2 billion people in the world are consumers
of insect-based products, however, this number has been growing
with the increase in the commercialization and production of pro-
cessed products, which often promote sensory improvements and
consequent greater acceptance [11]. The United Nations recom-
mends entomofagia as a possible solution to the limited supply of
food in the world [12].
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The main insect-eating peoples are found in countries located
in tropical and subtropical regions, such as China, Mexico and Ja-
pan, since the biodiversity of these regions translates into a fauna
of greater richness than that observed in countries located in tem-

perate zones [7].

In Brazil, the culture of eating insects originates in indigenous
peoples. Currently, the consumption of sativa (Atta sp.) in the north
and northeast of the country is quite common, as is the larva of the
coconut worm (Pachymerus nucleorum) in several regions and the
carmine cochineal (Dactylopiuscoccus), from which itis used in the
food industry, this is extracted a natural red pigment to color food
[13].

The most consumed groups of insects are beetles (coleopte-
rans) (31%), butterflies (lepidopterans) (18%) and bees, 18 wasps
and ants (hymenepters) (14%), followed by locusts and crickets
(orthoptera) (13%), cicadas, cochineals and bedbugs [14].

Recently, it is already possible to see the creation of insects on
a larger scale and in places specifically equipped for this activity,
where they are produced for both human and animal feeding. A
practice that has become widespread and profitable in several re-

gions of the world [15].

Despite the great historical references of the use of insects for
human consumption, the insects lost space in the diet of most com-
munities around the world and began to be seen with a negative
aspect where the practice of insect consumption was related to pri-
mitive habits, soon after they were associated with pests, diseases,
dirt, disgust and disdain [16].

The issue has come to the fore from the report released in 2013
by the Food and Agriculture Organization of the United Nations
(FAO) that presented the benefits of insect consumption and its
likely need on a global scale in 2050 to ensure food security in the
world. From there, FAO, allied to other countries, works on resear-
ch and knowledge sharing about entomofagia, with the objective of
broadening the perception of nutritional, environmental value and

the economic potential of insect breeding and consumption [10].

Environmental aspects

Insects have a high feed conversion rate, for example, crickets
need six times less feed than livestock, four times less than sheep
and twice as low as pigs and chickens to produce the same amount
of protein. In addition, they emit fewer greenhouse gases and am-
monia than conventional cattle. Therefore, insects are a potential

source for conventional protein production, whether for direct hu-
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man consumption or indirectly in recomposed foods (with protein
extracted from insects); and as a source of protein in mixtures of

raw material [10].

As a comparison effect, for the production of 1 kg of protein, an
insect breeding requires 18 m2 of area, 23000 L of water and 1 g
of greenhouse gas is released for the animal to gain 1 kg of mass;
while in a cattle ranch, it is required 198 m2 of area, 112000 L of
water, and 2850 g of greenhouse gas are released into the atmos-
phere [17]. Below we will see some comparisons of insect produc-
tion in relation to the production of commonly consumed proteins
(Figures 1-4).

Figure 1: Comparative global warming: Greenhouse gas
released, in grams, so that the animal gains 1 kg of mass.
Source: Insects as food and feed, a new emerging agricultural

sector: A review [18].

Figure 2: Comparative land use: Area required, in square
meters, for production of 1kg of animal protein.
Source: Edible Insects [17].
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Figure 3: Comparative feed conversion: amount of food, in kilos,
for gain of 1kg of body mass.
Source: Insects as food and feed, a new emerging agricultural

sector: a review [18].

Figure 4: Comparative water expenditure: volume required, in
liters, to produce 1Kg of protein.
Source: Edible Insects [17].

Another factor considered sustainable is the condition of being
bioconverters, since they can feed on organic residues, such as
food scraps, composting and animal manure, being thus used for
the consumption of animals. Thus, insects convert a material that
could be a polluting agent into a high-quality food resource, inclu-
ding for use in animal feed [19]. The creation and consumption of
insects significantly reduces the presence of pesticides and their

residues in food and the environment [12].

Insect species such as the black welded fly (Illucens hermetica),
the 21common fly (Musca domestica) and the larva of the flour (Te-
nebrio molitor) are very efficient in bioconverting organic waste.
For this reason, these species have been receiving attention, since
they could collectively convert 1,300,000,000 tons of bio waste per
year [20,21].
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With the increase of the population, the need for food to supply
it becomes increasing, which can cause serious problems to the en-
vironment, resulting from the possible scarcity of natural resour-

ces available to agricultural activity [22].

Nutritional aspects

Insects are known to be, in most cases, an easy source of access
to proteins, fats, vitamins and minerals such as: calcium, iron, zinc.
They have a balanced nutritional profile that meets the human de-
mands of amino acids, besides providing a high content of monou-

nsaturated and polyunsaturated fatty acids [7].

Edible insects contain high quality proteins, vitamins and ami-
no acids for humans [10]. The nutritional value of edible insects is
one of the most relevant advantages of entomofagia, because they
have high content of proteins, polyunsaturated fats, vitamins, fi-
bers and minerals [16]. Due to the large number of existing insect
species, their centesimal composition may vary according to the
animal’s evolutionary stage, sex, diet and environment, in addition
to the preparation and processing carried out before consumption
[16,23].

In addition to being present in large quantity, proteins are re-
cognized as high quality, as they have high concentrations of essen-
tial amino acids ranging from 46 to 96%, associated with high rates
of protein digestibility and absorption ranging from 76 to 96% [24-
26]. The fat content in edible insects ranges from 13 to 33% in Or-
thoptera, for example, crickets and locusts and Coleoptera, such as
beetles and larvae. Insects tend to have a higher fat content in their
larval form due to the higher energy requirements during their de-
velopment [27]. Below, we have a comparison of proteins between

insects and conventional animals (Figure 5).

Figure 5: Comparative: grams of protein swum of protein sands

per 100 grams of insects and other animals.

Source: The use of edible insects as an alternative source for
human food [28].
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According to studies conducted on the potential of edible insec-
ts in the food industry, table 1 shows the nutritional composition of
some insect species that have consumption potential in the West. It
can be seen that the species A. domesticus has a greater amount of
protein, on the other hand the species Z. morio leads the fat percen-
tage. It can be concluded in the same table that insects are alterna-

tive and viable sources of protein and lipids [29].

Species Protein (%) | Fat (%) | Gray (%) F(i;’e)r
A. domesticus 66,6 22,1 3,6 10,4
B. mills (pupa) 52,6 29,4 6,9 6,6
T. molitor 50,9 36,1 3,8 4,2
Z. morio 54,3 40,3 3,6 3,6
G. assimilis 59.2 34.3 4.2 3.2
L. migratory 62,2 6,4 6,4 8,3

Table 1: Nutritional composition of insects.

Source: Study of the potential of edible insects for application in
the food industry [27].

Insects are also excellent sources of minerals such as manga-
nese, copper,; selenium, phosphory, magnesium, iron, zinc and cal-
cium, where the consumption of 100g of matter guarantees the
recommended daily requirements of these elements for humans
[29].

Difficulties of insect consumption

Most of the consumer market claims not to like the idea of using
insects as a food source, this attitude is passed on from generation
to generation to the point that children associate the ingestion of
insects with something unpleasant. The main reason for the refusal
of insects is to be tied to the idea that they are “dirty” and “unclean”
[30].

Much of this rejection of consuming insects is linked to the
unhealthy conditions of the places they inhabit and thus being able
to transmit diseases to humans. The fact that some insects are dir-
ty has nothing to do with them, in fact they only inhabit sewers
and other places of low hygiene on beside the humans who created
these places, since before, these animals lived in clean and healthy
habitats [31]. Insects are dirty because they are in dirty environ-
ments, just as pigs are dirty if raised in dumps, but can be cleaned

and produce a quality and safe pork for consumption [32].
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The genus is also a factor that contributes to the rejection of in-
sects as an ingredient of a dish. Women, at least in Western culture,
are educated to feel disgust, while men are reinforced a behavior
that tends to evidence their virility and masculinity before society.
As women, predominantly, have control of food consumption, they
end up rejecting insects more firmly in response to their feeling of

disgust to which they were educated [33].

The consumer’s attitude towards entomofagia results from a se-
ries of psychological, social, religious and anthropological factors.
The depth of this aspect, long rooted, reflects in a strong resistance
to entomofagia, which will require time and investment to be ac-
cepted hegemonicly. Dietary preferences are formed in childhood,
and fixed over time, thus, the older the consumer is, the greater

their resistance to changes in the dietary pattern [7].

There are some limiting factors in relation to the implemen-
tation of entomophagy, one of them is the absence of legislation
that regulates this practice in most countries, especially in western
countries [17]. Currently, there are concentrated efforts among
FAO, scholars and investors in the area to combat the current le-
gislative barriers that hinder the development of the commercial

insect industry [18].

As examples of successful regulations we have the Netherlands,
one of the first countries in the West to allow the marketing and
consumption of food products containing insects, we also have the
European Union in 2018 approved the import and export of insects
for food purposes and in 2021 took a major step, called the regula-
tory framework, in which the European Food Safety Agency (EFSA)
granted preliminary approval for the human consumption of dry
beetle larva (Tenebrio based on the regulation of new foods and

new food ingredients adopted in 2018 [17].

In Brazil, the consumption of some insects is present in some
traditional dishes. One of the most common dishes is the farofa
with tana Jura ant (iga), which is much appreciated in the northeas-
tern region. In addition to the icas ants, beetle larvae (Pachymerus
nucleorum) are consumed by the residents of rural Minas Gerais,

and sauva (Attacephalotes), 5 found in the region [13].

Although there is the consumption of these insects in Brazil
appreciated by a minority, as mentioned in the work, on the other

hand there is a weight in the cultural issue that instigates and cau-
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ses a great rejection of entomofagia in the vast majority, another
factor that makes dissemination impossible is the absence of legis-
lation that regulates this type of food production, that because it
does not exist, it makes the formal marketing of insects prohibited
for human consumption. In Brazil, the agencies responsible for this
sector are the Ministry of Agriculture and the National Health Sur-
veillance Agency (ANVISA). There is still no regulation in the coun-
try that allows the marketing of insects for human consumption,
just as there is no prohibition on sale; Most producers of insects
for human consumption work in an artisanal and informal manner
[17].

The only aspect regulated by the National Health Surveillance
Agency (ANVISA) is The Collegiate Board Resolution (RDC) No. 14
of 2014, in which it establishes tolerable limits of “foreign matter”
in food. This document lists insects that are considered part of the
food production process (food and beverages) and, within estab-
lished limits, do not threaten human health. That is, the fragment of
insects can only be considered failures in the production process,

involving from the harvest of food to the final product, packed [34].

Consumer acceptance to edible insects

Historically, the introduction of new technologies for the pro-
duction of food or new food items in the human diet have always
generated fears on the part of consumers, where the acceptance of
food is directly related to the intention of consuming a given pro-
duct [19]. When arguing about the benefits of human entomofagia,
repudiation/disgust about the idea of eating insects is still one of
the great barriers. However, given the growing demand for food,
these ideas can change rapidly, especially with the globalization

and popularization of science and information [35].

Although the human being can survive with different diets, the-
re are psychological factors that make him have specific eating ha-
bits, leaving out foods he could consume [19]. As is the case of ento-
mofagia, consumer acceptance was identified as one of the greatest
barriers to validation of edible insects as an alternative resource.
Since pioneering research, asco to edible insects has been the first
and main factor used to explain the negative view of entomofagia
by Western culture [16,36].

Recently, scientific studies that sought to evaluate consumer ac-
ceptance of edible insects in the West showed a significant change

in consumer perception of entomofagia [37,38,18].
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Recognizing the possibility of repulsion to the consumption
of insects in its entirety, one of the alternatives highlighted wou-
1d be the use of insects as ingredients in processed foods, without
changing the traditional appearance of the product. This strategy
of hiding the insect in food is a more attractive way and that can

accelerate its popularization [39].

Studies on consumer acceptance are still fragmented. However,
information is the key element for the awareness of the population
about the practice of entomofagia [40]. Germany is an example of a
country without a real tradition of entomofagia and that currently
sells insect-based products, such as hamburgers that take 45% of a
protein mixture made from soy and beetle larvae (Alphitobius dia-
perinus) [17].

Conclusions

The use of insects in human food is an alternative to several en-
vironmental problems arising from population growth. The use of
insect as food brings nutritional benefits and has economic advan-
tages to its production. Despite this, entomofagia is still little accep-
ted for cultural issues and the lack of public policies to demystify
this very common practice in the Western world. There is still no
legislation, supervision and formal guidance of regulations dealing
with the creation, manipulation and consumption of insects in Bra-

zil.
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