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This study seeks to identify whether a developing country fulfills the obligations of respecting the Food and 
Nutritional Security when producing and commercializing transgenic foods. A bibliographic research was carried. 
The author’s arguments are based on the concept of Food and Nutritional Security, its interface with the Human 
Right to Adequate Food, and the food and nutritional dimensions of the theme. The technology of transgenics, 
when used in a massive way for protection against insects and weeds, is not always safe. The use of certain 
herbicides, linked to production control, can also be deleterious. Epidemiological studies on the nutritional 
advantages are insufficient and the possibility of allergenicity exists, if the protocols for seed release are not 
considered. Lack of enforcement in these protocols and in labeling threaten Food Safety, since the population is 
vulnerable to the consumption of foods whose origin are not well known. Even with the transgenic food, a bigger 
amount of food is not available for everybody. The importance of food and nutritional education is emphasized 
in this study. Since the concept of Food and Nutritional Security is indivisible, we conclude that Food and 
Nutritional Security in a developing country is not fulfilled. 
 
Keywords: food and nutritional security, sustainable agriculture, transgenic foods, genetically modified organisms. 
 
 

Os alimentos transgênicos cumprem as obrigações de respeitar a 
segurança alimentar e nutricional em um país em desenvolvimento? 

 
 
Este estudo busca identificar se um país em desenvolvimento cumpre as obrigações de respeitar a Segurança 
Alimentar e Nutricional ao produzir e comercializar alimentos transgênicos. Trata-se de pesquisa bibliográfica. 
Tomou-se por base o conceito de Segurança Alimentar e Nutricional, sua interface com o Direito Humano à 
Alimentação Adequada e as dimensões alimentar e nutricional do tema. A tecnologia dos transgênicos, quando 
utilizada de forma massiva para proteção contra os insetos e contra ervas daninhas nem sempre é segura. O uso 
de determinados herbicidas, ligados ao controle da produção, também pode ser deletério. Estudos epidemiológicos 
sobre vantagens nutricionais são insuficientes e há possibilidade de alergenicidade caso sejam desconsiderados os 
protocolos para liberação das sementes. A falta de fiscalização no cumprimento destes protocolos e da rotulagem 
ameaçam a Segurança Alimentar, dada a vulnerabilidade da população ao consumo desconhecido. O acesso a maior 
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quantidade de alimentos não ocorre para todos. Ressalta-se no estudo a importância da educação alimentar e 
nutricional.  Dado que o conceito de Segurança Alimentar e Nutricional é indivisível, conclui-se que a mesma não 
está sendo cumprida em um país em desenvolvimento. 
 
Palavras-chave: segurança alimentar e nutricional, agricultura sustentável, alimentos transgênicos, organismos 
geneticamente modificados. 

 

INTRODUCTION 

Overview 

In Brazil, the concept of Food and Nutritional 
Security has evolved because of the popular struggles 
against hunger and democratization, in search of a 
country with economic and social equity[1]. 

The Organic Law on Security and Nutritional 
Food created the Food Security and Nutritional System 
to ensure the Human Right to Adequate Food[2] and has 
ratified the concept of Food and Nutritional Security 
approved at the Second Food and Nutritional Security 
Conference: 

Food and Nutritional Security consists on 
realization of everybody’s right to regular and 
permanent access to quality food in enough 
quantity, without compromising access to other 
essential needs, based on food practices that 
promote health and respect cultural diversity and 
are environmentally, culturally, economically and 
socially sustainable. 

Brazil is internationally committed to assume 
its obligations to enforce Human Rights and make sure 
that nobody will violate them through respect, 
protection and realization of those rights when it 
became a signatory of the International Pact for 
Economic, Social and Cultural Rights[3]. Due to the 
interconnection and interdependence between Food 
and Nutritional Security and the Human Right to 
Adequate Food public policies created from the 
national conferences in Brazil to ensure Food and 
Nutritional Security should also extend guarantees to 
Human Right to Adequate Food[4]. 

Subsequently, the National Policy on Food 
and Nutritional Security (Política Nacional de 
Segurança Alimentar e Nutricional) in Brazil, approved 
in 2010, established as a purpose to ensure Food and 

Nutritional Security. The second guideline of the 
referred policy is to promote the supply and structure 
for sustainable and centralized systems of agro 
ecological, production, extraction, processing and 
distribution of food[5]. 

Based on the Brazilian National Policy of Food 
and Nutritional Security (Política Nacional de 
Segurança Alimentar e Nutricional), Food and 
Nutritional Security Plan (Plano de Segurança 
Alimentar e Nutricional) are established. The second 
Food and Nutritional Security Plan refers to the 
challenges and strategies for the years 2016 to 2019, the 
third challenge being the production of healthy and 
sustainable food, the structuring of family farming and 
the strengthening of agro ecological production 
systems, in accordance to the second guideline of the 
National Policy on Food and Nutritional Security[6]. 

In 2012, the Food and Nutritional National 
Policy (Política Nacional de Alimentação e Nutrição) 
was published, considering the situation in Brazil. The 
second guideline of this policy is related to the 
Promotion of Adequate and Health Food, that consider 
the importance of harmonic food, both in  quantity and 
quality, based on productive, adequate and sustainable 
practices. The fifth guideline concerns food control and 
regulation to ensure the promotion of adequate and 
healthy food[7]. 

It is indispensable to mention that the 
Constitution of Brazil, in 2010[8], has included food as a 
right, through a constitutional amendment and that this 
same document states about the importance of the 
integrity of the genetic heritage in the country, but also 
encourages scientific research based on technology. In 
this situation the researchers can use the legal basis 
according to their interests and conveniences what can 
cause noncompliance of Food and Nutritional Security. 
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Genetic engineering 

Genetic transformation consists of the 
controlled introduction of nucleic acids (genes) into a 
recipient genome using the recombinant DNA 
technique. It is in DNA that the genetic information 
responsible for all the characteristics of an organism is 
found. According to the procedure for the transfer of 
genes, the techniques of genetic transformation can be 
of two categories: direct and indirect. While the direct 
transfer consists of physical or chemical methods that 
aim to break the wall barrier and/or the plasma 
membrane for the penetration of DNA into the cell, the 
indirect transfer consists of the use of vectors (bacteria) 
capable of transferring part of their DNA to the plants, 
inducing them to synthesize substances for their 
growth. Genetic engineering allows the DNA of the 
bacteria to be altered, with the withdrawal of the 
harmful genes to the plant and the insertion of genes of 
interest[9]. 

The biotechnology has been used in the 
production of insulin, for example, and vaccines with 
antiviral proteins. The use for food, however, affects 
the whole population and, for this reason, this topic 
needs to be more studied[10]. 

Foods with genetically modified organisms 
were banned in Brazil through a judicial injunction filed 
by the Consumer Protection Institute in 1998, contrary 
to the approval of the commercial release of transgenic 
soy by the National Technical Biosafety Commission 
(Comissão Técnica Nacional de Biossegurança) 
constituted by Law 8.974/95[11], which alleged that it did 
not find evidence of a deleterious effect on health and 
the environment. The judicial decision prohibiting 
transgenics, however, was reversed and Law 
11.105/2005[12] repealed Law 8.974/1995, establishing 
safety standards and mechanisms for monitoring 
activities involving genetically modified organisms. 

Since its release, soybean and subsequently 
other plants such as maize and cotton, are produced 
and marketed in Brazil, but with the obligation to 
identify the transgenesis in the packaging[13]. 

Internationally, there are two aspects of 
transgenic regulation: The first refers to the principle of 

                                                           
 

Substantial Equivalence (ES), which compares a 
genetically modified food to a conventional food, and if 
it is equivalent, once the conventional does not cause 
risk to environment and human health, transgenic also 
offers no risk. In this case, the safety of the genetically 
modified food would be subordinated to the safety of 
the original food[14]. This principle has been used by 
global regulatory authorities, but in practice it is adopted 
in countries such as the United States. The second 
aspect refers to the Precautionary Principle (PP), which 
means to guard against substances that could potentially 
harm the environment or human health until there is 
absolute scientific certainty that they are not harmful. 
This principle is the guarantee against potential risks 
and was proposed at the Rio Conference 92[15]. 

The European Union and Brazil use the 
Precautionary Principle[16,17]. According to this 
principle, conventional food safety is only one of the 
components of risk analysis. 

Both sides are antagonistic, because while 
Substantial Equivalence disregards possible damages, 
the Precautionary Principle considers them and has a 
more prudent stance. 

In order to investigate the Food Safety of 
genetically modified foods, Codex Alimentarius 
Commission[18] provides a methodology that considers 
the following aspects: direct health effects, ability to 
provoke allergies, possibility to promote toxicity, 
stability of the inserted gene, nutritional effects arising 
from the transgenesis and unintended effects that may 
result from genetic insertion. 

The situation of transgenic foods in the world 

It is estimated that there are 18 million farmers 
producing transgenic plants distributed in about 27 
countries, mainly involved in the production of 
soybeans, maize, canola and cotton. The relevance of 
the analysis of the production of transgenics in Brazil is 
that it occupies the second position in the world 
production (23%), losing only for the United States 
(40%). Argentina produces 14%, Canada and India 6%, 
and China 2%. All the other countries produce less than 
10%. In Europe, several countries3 have banned their 

3 Countries banning the marketing: France, Germany, Poland. Countries that have never cultivated commercially: 

Ireland United Kingdom, Italy, Belgium, Netherlands, Denmark, Austria, Slovenia, Croatia, Greece, Bulgaria, 

Lithuania, Latvia, Estonia, Finland 
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cultivation and transgenics occupy only 0.14% of the 
agricultural surface[19]. 

Both in the United States and in Brazil and 
Argentina, soybeans, maize and cotton are the most 
extensively cultivated plants[19]. In the United States 
there is a lot of public opposition to cultivation. The 
campaign to label transgenic foods is gaining more and 
more supporters in several countries[20]. A bill makes 
labeling obligatory since July 2016[21]. In this country, it 
was optional in the past and it was only obligatory in 
case there was no similar conventional product that 
adjusted to the principle of substantial equivalence[22]. 

In Argentina, in spite of high production, in 
2013 a statement was made by the scientific community 
referring to the lack of consensus on the safety of 
transgenic foods, as well as the absence of 
epidemiological studies. Besides that, many companies 
responsible for the marketing of these products carry 
out many of the researches[23]. In fact, there are two 
epidemiological studies associating the degeneration of 
the health of the American population in the last twenty 
years to the expansion of the consumption of 
genetically modified organisms. Both studies were 
based on scientific research data from the American 
population. One of these studies relates the beginning 
of the consumption of transgenic maize to the obesity 
epidemic and the other relates glyphosate consumption 
to diseases such as arterial hypertension, stroke, some 
neurological and metabolic diseases and leukemia[24,25]. 

Canola, maize and beet were approved in 
Canada, and in 2013, genetically modified seafood was 
also approved. This has been causing a lot of resistance 
on the part of some scientific communities in other 
countries, since it is the first time that genetic 
modification in animals for food was authorized[23]. 
Currently, at least 35 species of fish are being genetically 
manipulated all over the world. In 2015 the Food and 
Drug Administration (FDA) approved a variety of 
salmon for a company that is also producing genetically 
modified tilapia and trout to be still approved[26]. 

India produces insect-resistant Bt cotton, but 
the effectiveness of this production has been 
questioned, both in terms of increased yields and in 
terms of reduction of pesticide use, fact that has 
brought serious problems for farmers, especially in 
rainfed areas, such as the suicide of farmers in 

consequence of much lower production than expected, 
crop failures and debts[27]. 

China also produces insect-resistant cotton. 
But despite being one of the world's largest rice 
producers, after several years of scientific debate, it has 
chosen not to market transgenic rice for five to ten 
years, since the publication of the determination in 
2011, mainly due to the doubts about the absence of 
risks of transgenic rice and the uncertainty regarding the 
efficiency in the increase of production[28]. 

Finally, the European Food Safety Authority 
(EFSA) has shown interest in carrying out long-term 
studies on transgenic foods consumption, due to the 
lack of evidence on the safety and the conflicts of 
interest that constantly involve transgenic foods 
research[29]. The United States, Canada and Argentina 
allege that measures in Europe constitute a regulatory 
barrier to market access[22]. 

The evolution of Food and Nutritional 
Security in Brazil and the related documents show that 
Brazilians recognize that the production in sustainable 
systems is indispensable for the healthy food supply, 
but in spite of that, Brazil occupies the second position 
among transgenic producing countries, and some 
aspects related to this technology seem to threaten the 
accomplishment of Food and Nutritional Security such 
as uncertainty in food quality and environmental 
sustainability[30]. In addition, although some Brazilian 
Ministries are responsible for supervising the entire 
food production chain, the inspection policy is still 
incipient[31].  

The purpose of this article is to identify, 
through bibliographic research and based on the 
concepts of Food and Nutritional Security in Brazil and 
the Human Right to Adequate Food if the cultivation 
and the commercialization of genetically modified 
foods meets Food and Nutritional Security in a 
developing country. 

METHODOLOGY 

In order to achieve the analysis proposed for 
this study, a bibliographical review was carried out, 
through a collection research and databases: LILACS 
(Latin American and Caribbean Literature in Health 
Sciences), PubMed, Medline, Brazilian legislation and 
publications from FIOCRUZ (Fundação Oswaldo 
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Cruz), CTNBio (Comissão Técnica Nacional de 
Biossegurança), ANVISA (Agência Nacional de 
Vigilância Sanitária), Ministries of Brazil (Ministério da 
Saúde, Ministério do Desenvolvimento Agrário and 
Ministério do Meio Ambiente) assim como órgãos 
internacionais, as well as international organizations 
such as WHO (World Health Organization), FAO 
(Food and Agriculture Organization),  CDC (Center for 
Diseases Control), Center for Food Safety,  Amigos de 
la tierra internacional, ENSSER (European Network of 
Scientists for Social and Environmental Responsibility), 
Commission  and EFSA (European Food Safety 
Authority) of EU Food Policy, and Coalition for a GM-
Free India with data related to the topic addressed in 
the present research. We worked with theses and 
articles that were available in their integral form, 
submitted and accepted for publication, giving 
preference to the most recent, but being careful to 
consult and use the primary sources. The descriptors 
were: genetically modified organisms (GMOs); 
transgenic; transgenesis; Genetically Modified Food; 
Food and Nutritional Security; Human Right to 
Adequate Food; sustainable production; sustainable 
agriculture; sustainability; allergenicity; allergies; 
nutritional composition, nutritional labeling; regulation; 
compositional analysis, safety assessment, biosafety, 
human rights; consumer law; toxicity. 

According to the bibliographic review of this 
study based on the Brazilian Food and Nutritional 
Security Policies, the present research sought to answer 
the following questions contemplated in Feeding and 
Nutritional dimensions[30]: 

Feeding dimension: It was investigated if genetically 
modified organisms contain stable, equitable and 
sustainable food supply to meet population demand. 

Nutritional dimension: It was investigated if 
transgenic foods available for human consumption 
gather the conditions to promote the health of 
individuals as well as for their family and community 
and if these foods ensure adequate biological use. 

RESULTS AND DISCUSSION 

First question: feeding dimension 

The safety in the production of transgenics is a 
topic that has generated much controversy, since with 

the potential benefits, there are known risks and other 
risks still unknown. In this case potential losses that may 
occur with the use of genetically modified organisms 
when compared to those resulting from technologies 
commonly used in agriculture are considered risks[32,33]. 
The major problem in risk analysis is to make it 
impossible to predict the effects in its totality[34]. Most 
of the uncertainties are due to the fact that studies 
involving transgenesis compare this technology with 
conventional plantations, rather than with 
agroecological-based management that is more 
environmentally friendly[10]. Safety is evaluated through 
four stages: Characterization of the culture of the 
country, characterization of the process of genetic 
modification, transferred genes and organism of origin 
of the recombinant DNA[34]. 

On the one hand, in certain situations such as 
places which frequent droughts or inappropriate soil for 
agriculture, transgenic foods develop better. In 
addition, they have a longer shelf life and because they 
are more resistant against insects, weeds and other pests 
they do not need chemicals[35]. 

On the other hand, to confer protection 
against insects, foods can be modified with different Bt 
proteins (Bacillus thuringiensis). It turns out that an effect 
that can come from the planting of transgenics with 
insecticidal properties of massive form is the 
development of resistant insects, with the consequent 
loss of effectiveness of the desired insecticidal 
characteristics. It is possible to avoid or minimize this 
damage, but this process requires the hiring of trained 
professionals, which is expensive. These professionals 
plan actions that prevent or delay insect resistance and 
these plans are complex because they can not be 
generalized, since the characteristics of each site of 
planting and the biology of the various pests, is 
different[36]. 

A deleterious effect on the environment may 
come from the fact that transgenic crops expressing 
transgene insecticides for pest control reach non-target 
organisms that are beneficial to the environment 
because they are predators and pest parasites, causing 
another problem for farmers, who will need to use 
herbicides with more active ingredients[37]. 

Other negative impacts arising from the use of 
the main herbicides associated with the cultivation of 
genetically modified organisms are described. Research 
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on glyphosate, previously considered safe and 
glufosinate ammonium, both associated with certain 
transgenic varieties, suggests that these products may be 
deleterious to human health[38,39,40,41]. In addition, there 
is the association of genetically modified plants with 
herbicides formulated with 2,4-dichlorophenoxyacetic 
(2,4D), authorized in Canada, the United States and 
Brazil, added to glyphosate and glufosinate ammonium, 
whose effectiveness in controlling weeds had been 
reduced due to the resistance of the plants[10]. Studies 
relate 2,4D herbicide exposure, to cases of tumors such 
as soft tissue sarcoma, Hodgkin's disease and non-
Hodgkin's lymphoma in humans[42] and other 
deleterious effects[43]. 

In spite of that, the Brazilian National 
Technical Commission on Biosafety (CTNBio) does 
not take into account the potential toxic effects on 
crops and food products with these products[10]. 

It is important to emphasize, that transgenesis 
may still pose as a threat to the biodiversity, which is an 
indispensable element for environmental sustainability. 
On the one hand, technology allows increasing the 
production and the variety of foods. On de other hand, 
it can cause loss or alteration of the genetic patrimony 
of plants and seeds and can lead to dramatic increase of 
use of pesticides[33,44]. 

Damage to the environment can be caused 
even by the uncontrolled transmission of transgenics. 
An illustrative example is red rice, which invades 
commercial rice crops, making it the recipient and 
transmitter of genetically modified rice[45]. 

The cultivation of transgenic crops may 
ultimately result in the dominance of producers and 
dependence of developing countries in relation to 
industrialized countries. According to experts, this 
would occur due to the probability of food production 
being controlled by these countries in the future[35]. 
Likewise, with the high concentration and market 
power of transgenic seeds, smaller producers tend to be 
more and more dependent on the companies that 
control practically the entire market, thus 
compromising the income of a segment of the 
population[46] and, consequently, access to food. 

In this sense, policies, such as access to 
agricultural credit for small landowners, to improve 
agricultural productivity, with better infrastructure in 

basic sanitation and protection of the environment, 
could increase income and, consequently, access to 
food, without compromising health[30]. 

Second question: nutritional dimension: 

One of the benefits of transgenic foods relates 
to the improvement in nutritional quality of foods[47,34]. 

In this regard, however, there are also positive 
and negative arguments. 

Proponents of technology claim that an 
increase in nutritional potential, such as by increasing 
the concentration of vitamins and amino acids in food, 
could solve the problem of malnutrition and nutritional 
deficiencies in the world, especially in underdeveloped 
countries[47,48]. 

However, the risk to be taken with the 
consumption of these foods, by the possibility of 
unintended effects, does not correspond to their 
probable benefits[48] and that nutritional safety cannot 
be guaranteed[49]. 

The scientific knowledge base on the subject is 
still insufficient[50] and the uncertainties involved are 
strengthened both by the lack of results in humans and 
by the inadequate interpretation of several experiments 
conducted with animals that bring inconsistent 
methodologies and results[51]. 

However, regarding to food safety, other 
points should be highlighted. Among them, the issue of 
access – since nutritional deficiencies are not related 
only to food production, but also to several other 
factors. Therefore, it is not enough to produce foods 
with higher nutritional quality, if the population does 
not have access to them[30]. Even if these foods are 
nutritionally superior, the development of policies and 
strategies aimed at increasing people's income, becomes 
critical in this case[48]. 

Another aspect concerning the effect of 
transgenesis on the human organism concerns 
allergenicity. 

Some points about the allergenicity of 
transgenics should be considered: The first point 
concerns the possibility that a known allergen can be 
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transferred to a non-allergenic target culture with the 
creation of a new allergen. The other point is about the 
technological evidence used to produce genetically 
modified food, which in itself already poses a "threat" 
to the creation of allergenic food[35] once a protein that 
is already known as allergenic is used for transgenesis, it 
is very likely that this protein will remain with the 
allergenic properties[52]. It’s important to consider that 
the main allergenic foods are of a protein nature[53]. 

On the other hand, there are also advocates of 
the matter, who claim that since the ability to cause 
allergies is related to food proteins, this can occur with 
both: conventional and transgenic foods. In any case, 
there is no way to assess the allergenic potential for 
humans, based solely on the composition of the 
food[54]. 

In this way, the Codex Alimentarius 
Commission (2003)[55] proposes the consideration of 
some factors to approve transgenic foods: the gene 
source, if there is similarity of the amino acid sequence 
of the evaluated protein related to known allergens, 
protein stability to pepsin digestion  when subjected to 
an "in vitro" test and, if necessary, clinical or serological 
tests in humans (in this case, the reactivity of the new 
protein with IgE immunoglobulin is investigated) when 
exposed to this protein source which is being analyzed. 
Said amino acid sequence comparison may be carried 
out at the beginning of the production process of the 
cultivation of a transgenic food and, if it is found that 
there is a presumption of allergenic potential, there may 
be a need to use one or more other procedures referred 
to, according to what's proposed by the Codex 
Alimentarius Commission (2003), to confirm whether 
there is this potential allergen or even to suspend the 
use of the desired protein in the transgenic. Ultimately, 
whenever a transgenic protein binds to IgE antibodies 
from allergic individuals, it will not be released 
commercially. 

In relation to the amino acid sequence, there 
are criteria that define analogy, but even the absence of 
analogy between proteins is not a guarantee of absence 
of allergenicity[53]. 

As an example of the research that precedes 
the availability of a transgenic food, the allergy 
demonstrated by genetically modified soybeans can be 
cited due to the allergenic potential of the Brazilian nut 
and not of soybeans before transgenesis. Clinical trials 

were carried out that detected a positive reaction 
between human IgE and protein from this modified 
soybean, in addition to other physic-chemical and 
biochemical results[56] which made the product 
commercialization unfeasible[48]. 

Another study worth mentioning is the one 
conducted by the Center for Disease Control in which 
an investigation was carried out to verify if genetically 
modified maize, approved for animal feed and 
containing Bacillus thuringiensis – Bt, but not released to 
humans because of the presence of the protein 
Insecticide, Cry9C, potentially allergenic to humans, has 
contaminated human food. One group of individuals 
with allergic reactions was submitted to the study with 
two other groups, and in the end, despite the hypothesis 
pointing to allergenicity, it was not possible to 
demonstrate that Cry9C protein was actually 
responsible for adverse health reactions. In this study, 
therefore, no allergenicity of the insecticidal protein was 
demonstrated. However, animal food contaminated 
human food, what was unexpected[57]. 

In general, therefore, it is noted that if all 
precautions are taken, there will be no risk of allergies 
in non-allergic individuals previously, but once 
transgenesis mixes genes from different organisms, the 
subject that deserves further evaluation becomes the 
information to the customer on the food ingested. 

The labeling of transgenic products has been a 
subject of much discussion for a number of years, 
mainly due to two issues: the first concerns the interests 
of the food industry, which claims that labeling is 
expensive and the second concerns the consumer right 
to information, which allows the decision-making 
power on foods consumed and whose innocuity are still 
discussed[58,59,60]. 

Another equally relevant issue is the 
importance of an adequate bio-vigilance, which is 
possible with labeling, which allows us to trace the 
origin of a food, when facing the occurance of possible 
problems [59,60]. 

In Brazil, the Consumer Protection Code, Law 
no 8.078 of 1990, establishes the basic right of the 
consumer to have access to “...adequate and clear 
information about the different products and services, 
with the correct specification of quantity, 
characteristics, composition, quality and price, as well as 
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the risks they present”[61]. In this way, the Consumer 
Defense Code brings the market's obligations towards 
the consumer, giving them information with 
transparency[62]. 

Consumer rights must be understood in its 
scope, it not only concerns about the consumption 
relations, but also relates to crimes against the popular 
economy, the free distribution of products necessary 
for the people and the legislation on the intervention of 
the economic domain[62]. 

Regarding the regulation of the labeling of 
transgenics, there are Law 11.105/2005 which reaffirms 
the obligation to label products for human or animal 
consumption containing or produced from transgenic 
organisms or derived products; Normative resolution 
7/2009 which provides for the obligation of 
information when there is release of food containing 
genetically modified microorganisms and animals with 
allergenic effect[63]; Decree no 4.680/2003 which 
regulates the right to information[64]; and Administrative 
Rule no 2.658/2003 which establishes a symbol ("T") 
surrounded by a triangle with a yellow background) and 
the words "may contain transgenic product" or "may 
contain ingredient produced from transgenic product", 
in case of products of vegetable origin[65]. 

Despite the legal basis, the labeling of these 
foods is rarely fulfilled in Brazil[66]. In relation to the 
producer, for example, it is not only the question of the 
cost that justifies the noncompliance of the law, but the 
exposure of a negative image, that can generate a 
contrary publicity[67]. This aspect of the image seems to 
be very relevant for the producers, given that, currently, 
public opinion plays a strong role in the organization of 
the world food market, being able to put a great 
pressure on large supermarket chains[58]. 

The segment of consumer rights is the least 
informed about biotechnology. The defenders and 
antagonists of transgenesis have different 
understanding and disseminate information according 
to their knowledge[62]. 

It is therefore necessary that the scientific 
community and society have a clear and conscious 
communication and that there are more researches to 
identify the impacts of transgenics on human health and 
the environment, which should be disseminated to the 
whole society. In addition, it is necessary transparency 

in the processes of releasing genetically modified 
products by competent organizations[62]. 

In the light of the foregoing, although studies 
point out that consumers are favorable mandatory 
labeling of transgenic products[68], education is 
necessary in this regard, empowering the consumer 
about their choices[67]. 

Finally, the importance of Food and 
Nutritional Education as contributing to the 
achievement of Food and Nutritional Security is 
emphasized, since in exercising their right to citizenship, 
the individual and the community to which they belong 
can evaluate the reality, propose and demand solutions, 
with the necessary transformations, promoting the 
autonomy for more sustainable choices and food 
practices[30]. 

CONCLUSION 

Based on the concepts of Food and 
Nutritional Security in Brazil and the Human Right to 
Adequate Food it was concluded that: 

Transgenesis appear to increase food supply, 
and may eventually meet the sufficiency requirement, 
but studies suggest that this technology may not always 
be stable, and may also favor large ones, to the 
detriment of small producers and, equally worryingly, 
threaten environmental sustainability, as it can increase 
toxicity and endanger the planet's biodiversity. In 
addition, the food supply to be equitable, must take into 
account the issue of access to food of all segments of 
the population, including the income generation for the 
smaller producers, which does not occur with the 
transgenic food technology. 

In regard to the nutritional question, the 
scientific knowledge base is still incipient, especially 
when taking into account the insufficiency of 
epidemiological studies. As for allergenicity, there are 
no evidences that transgenic foods are more allergenic 
than conventional foods, especially since there is a very 
cautious protocol for the release of transgenic seeds, but 
there is also a concern about the lack of control for  the  
release of potentially allergenic foods and the lack of 
clear information to the consumer, a situation that 
affects not only the individual, but also a large part of 
the population, which, even without knowing the 
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technology of transgenesis, is subject to the 
consumption of genetically modified foods. In this 
context, the nutritional education could contribute to 
the achievement of the Food and Nutritional Security. 

Finally, we refer to the concept of Food and 
Nutritional Security, which is indivisible and refers 
again to the Brazilian Policies on Food and Nutritional 
Security discussed in this article, and its interface with 
the Human Right to Adequate Food, as well as the 
commitment of Brazil to respect, protect and fulfill the 
economic, social and cultural rights of citizens. The 
inconsistency of the epidemiological studies and the 
various aspects that seem to threaten the sustainability 
and the supply of adequate and healthy food with the 
transgenesis, and the release of these foods, in spite of 
that, show that the commitment of the Food and 
Nutritional Security guarantee has not been fulfilled in 
a developing country. 
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