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The fifth edition of the Simpósio de Segurança Alimentar – Food 
Safety and Security Symposium was held in Bento Gonçalves in 
May 2015. The theme or subtitle of this edition was “Food and 
Health” which was chosen because we believed the discussion 
of the relationship between food and health reflects the world 
consciousness that food no longer plays only a nutritional role, 
but exerts a much deeper interrelationship with almost every 
aspect of our daily life.

Once the main theme was picked, choosing the five sub‑themes 
or thematic axes was quite a straightforward decision as they 
represented practically all the issues in which food interferes 
in our daily routine.

As a standard procedure for the Simpósio de Segurança 
Alimentar, after those decisions were made, the Organizing 
Commission had the task to search for the best topics and 
speakers to fit in this vision. The results of this multidisciplinary 
team research is the backbone of this article, which were also 
presented as a multimedia presentation at the Symposium opening 
ceremony, and shows the importance of pursuing a correct and 
healthy nourishment on every aspect (nutritional, sensorial, 
social, cultural, ecological, anthropological, etc) on our lives.

The idea of the first axis “Food health” was to discuss those 
issues normally included under the tag “food safety”. On that 
matter, two questions immediately arouse: Which are the main 
problems that we will have to face in short and long terms when 
we think about the challenges related to food safety in the world? 
Are they different in Brazil than in other countries?

If we take a global perspective, we can look on what was 
brought about at the Global Food Safety Initiative (GFSI) annual 
meeting, which was held in Kuala Lumpur, Malaysia, in March 
2015. The GFSI is an industry initiative, which mission is “provide 

continuous improvement in food safety management systems 
to ensure confidence in the delivery of safe food to consumers 
worldwide” (Global Food Safety Initiative, 2015a).

The general concept established at this meeting was the 
idea that food safety is a shared responsibility, which means it 
belongs to all of us. Among the biggest challenges facing food 
safety, some points were highlighted: transparency throughout 
the whole food production chain, international norms and 
standards harmonization, ability to grow and deal with emerging 
risks. Among those risks, allergenic products, aluminum in 
additives, water footprint in the food production, food frauds, 
food supply chain management and validation were considered 
the most relevant ones (Global Food Safety Initiative, 2015b).

When we look to what is happening in Brazil we realize 
the concerns are not very different. The Food Safety Brazil 
blog has asked a number of quality managers and research and 
development managers of the Brazilian food chain suppliers, 
which were their main apprehensions concerning food safety for 
2015. The answers were very similar to those listed by the GFSI: 
food frauds, allergenics, scarce resources management, food 
defense, sanitary project and foreign raw materials (Dias, 2014).

Among these, the term “food defense” is probably the most 
unusual one. Although it is already part of daily problems in 
many developed countries, in Brazil it seems still far from reality. 
According to the USDA, “Food defense” is the protection of food 
products from intentional adulteration by biological, chemical, 
physical, or radiological agents. It addresses additional concerns 
including physical, personnel and operational security (United 
States Department of Agriculture, 2015).

Even though no news about terrorist attacks to Brazilian 
food products have been heard, headlines like “school cook adds 
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rat poison in food served at a public school in Porto Alegre” 
(Oliveira, 2011) indicate that Brazilian food industries also 
need to prepare a Food Defense Plan, as recommended by the 
American Food and Drug Administration (2015).

Meanwhile, news like “adulterated milk in Rio Grande do Sul” 
(G1-RS, 2014a), “wine with antifungal agent Natamycin” (G1-RS, 
2014b), “dog meat pastry sold in Rio de Janeiro” (Macial, 2015), 
“fish processing fraud in Santa Catarina, species misinformation 
on labelling” (Brasil, 2014c) are quite common in the media.

In some cases, there are only economic issues involved 
threatening consumer rights or product authenticity, but very 
often, serious health problems, and even death may result. 
Anyway, in most cases, the reason to cheat and even endanger 
another human’s life is one of the big current problems: greed.

We certainly have a big portion of this around here, but 
this kind of problem exists everywhere in the world. Just as a 
reminder, we can quote the addition of horsemeat in beef burgers 
in Europe (Ketelaar, 2013), or one of the biggest food frauds in 
the last years: melamine contamination in milk and other infant 
products, taking ill more than 300,000 children and killing at 
least six of them (Wentzel, 2009).

Frauds have been and probably will continue to be a great 
challenge when we think about “Food Health” and because of 
that Leonardo Werlang Isolan, head of Animal Inspection of the 
MAPA - Ministério da Agricultura, Pecuária e Abastecimento 
(Agriculture, Livestock and Suply Ministry), was invited to talk 
about “Contamination and fraud” in the Symposium.

In all these cases, a human being was responsible for 
endangering consumers’ health and food safety, but it is not always 
the case; there are other beings, billions times smaller but just 
as powerful that never stop surprising us: pathogenic bacteria. 
These very small beings are food producers’ main headache.

Outbreaks and deaths associated to food pathogenic bacteria 
in the last years have shown science that, although it is a very 
ancient problem, is far from being solved. Countries change, 
cultures change, food change, but bacteria seem to be the same 
ones that travel all over the world: Salmonella, Escherichia coli, 
Staphylococcus aureus, among others. Because of that, “Traditional 
and forthcoming pathogenic bacteria in Brazil” was the subject of 
the talk given by Dr. Eduardo Tondo, professor at the Instituto de 
Ciência e Tecnologia de Alimentos (Food Science and Technology 
Institute) at UFRGS and member of the Food Hygiene-Brazil at 
the Codex Alimentarius, when important data related to these 
pathogens was presented.

Fortunately, when we speak about “Food Health”, besides 
negative aspects like frauds, contamination or pathogens, we 
must also consider the importance of new technologies being 
used to increase food “functionality” and other health associated 
benefits as well as to improve staple foods, particularly those 
consumed by under developed or developing countries.

BioFort Project is an EMBRAPA initiative with the support 
of international programs like Harvest Plus and AgroSalud, with 
the objective of decreasing malnutrition and assuring a better 
food quality by enhancing iron, zinc and vitamin A content in 
the diet of the needy. Some of the results already achieved in 

Brazil include corn, sweet potato, pumpkin, wheat, caupi beans, 
cassava, black beans and rice (BIOFORT, 2015).

Marilia Nutti, EMBRAPA – Agroindústria de Alimentos (Food 
Agroindustry) researcher and head of the project enlightened 
the audience with recent information about this great national 
nutritional advance.

There are no doubts that foods related to health benefits are 
here to stay; consumer are increasingly demanding healthier and 
health promoting food products. Talking about consumers’ health, 
we come to the second panel of the Symposium: “Men’s health”.

Just as it happens with food’s health, men’s health is also a 
two‑way road. On one side, the increase of NCD (Non Communicable 
Diseases), particularly those related to circulatory system, 
diabetes and neoplasms, that has been observed over the last 
decades, indicates a global change on illness patterns (Polônio 
& Peres, 2009).

NCD present a multifactor etiology and are associated to 
behavioral and environmental risk factors, such as inadequate 
eating, obesity, dyslipidemia, tobacco and physical inactivity 
(Morland & Evenson, 2009). NCD are responsible for 72% of 
all deaths in Brazil and risk factors for cardiovascular diseases, 
hypertensions and obesity was the main concern on Sandra 
Fuchs talk; she is a Titular Professor of the Faculty of Medicine 
at UFRGS.

Due to the strong urbanization and the increasing level 
of women in the work market, convenience and ready to eat 
foods have become a strong tendency in Brazil and in the 
world (Federação das Indústrias do Estado de São Paulo, 2010). 
This tendency associated with the growth of eating out has led to 
a substitution of traditional natural foods, rich in fiber, vitamins, 
minerals and complex carbohydrates, for more industrialized 
foods, frequently nutritionally poorer. According to the Red 
Cross International, this substitution was the main cause for 
a larger number of obese persons, as compared to the famine, 
as reported in 2011 by the The International Federation of Red 
Cross and Red Crescent Societies (2011).

In Brazil, according to Vigitel 2012 (Risk and Protection 
Factors for Chronic Diseases Surveillance by Phone), the 
percentage of overweight persons has gone over half of the 
Brazilian population. This sad reality does not exclude children, 
as one in every three children is above WHO (World’s Health 
Organization) recommended weight (Brasil, 2012b).

Obesity substantially increases the risk of heart diseases, 
type 2 diabetes and certain types of cancer (National Institutes of 
Health, 1998), besides creating a poorer quality life and functional 
limitations for obese individuals (Fontaine & Barofsky, 2001).

An interesting research in the United States has proven 
that obesity is directly related to population access to different 
shopping premises (Morland & Evenson, 2009). Higher obesity 
rates were found when convenience stores were preferentially used 
as opposed to big supermarkets, as there is a larger concentration 
of industrialized goods in those ones.

In Brazil this issue was confirmed in a documentary called 
“Muito além do peso”(Much beyond weight), produced by 



Nitzke et al.

Food Sci. Technol, Campinas, 36(Suppl. 1): 1-7, Apr. 2016 3

the Institute Alana, which discusses society’s awareness and 
mobilization about the problems derived from childhood 
consumerism (Instituto Alana, 2012).

The habit of eating five or more portions of fruits and 
vegetables (as recommended by WHO) is a powerful allied against 
obesity and is being neglected, mainly for persons between ages 
18-24 years and less educated. Besides that, high consumption 
of soft drinks (at least five times a week) and high saturated fat 
content foods also contribute for obesity rise (Brasil, 2012b).

On the other hand, there are also many studies indicating 
many foods as beneficial for human health and wellbeing; among 
those, foods directly related to chronicle diseases reduction are 
the most researched ones. Omega 3 polyunsaturated fatty acids 
from fish oil and seed action on the reduction of inflammatory 
diseases and colon and prostate cancer have been the object of 
various clinical essays with very promising results. Red berries, 
rich in ascorbic acid and flavonoids, especially anthocyanins, 
are very much related to decreasing free radicals formation 
(Ho, 2015).

On that issue, the region where the Symposium was held 
is very significant, as the main producers of antioxidants and 
resveratrol found in red wine, which has also been related to 
good heart diseases indexes.

On that line, although presenting significant differences 
among consumers of different continents, the trans-cultural 
research, conducted by Rosires Deliza, EMBRAPA researcher, 
about consumers’ perception of the relationship between wellbeing 
and food, showed that sensorial characteristics, nutritional 
composition and food consumption environment are the main 
factors related with food and wellbeing. As she presented at the 
event, fruits and vegetables, fish and seafood, meat products, 
grains, cereals and dairy products were the ones mostly related 
to wellbeing. On the other side, high sugar and salt content, meat 
products, fast food and fried food were perceived as harmful 
for the health, indicating that there is a light at the end of the 
tunnel, at least on the consumers’ side.

Maria Lucia Teixeira Polônio (UNIRIO/RJ) presented another 
view, relating the consumption of food additives and adverse 
reaction to some groups of people. The use of additives by the 
food industry is a topic of much debate when men’s health is 
in concern. Regulation of the use of these additives is based on 
the ADI (Acceptable Daily Intake), which is established by the 
WHO/ JECFA (Joint Expert Committee on Food Additives) 
(Organización Mundial de la Salud, 1995).

Adverse effects appear when ADI is exceeded, mostly with 
artificial colorants. According to Polônio & Peres (2009), as 

children are potential consumers of food additives, particularly 
of artificial colorants, they become a very vulnerable group.

Nowadays is no longer possible to assure men’s and society’s 
health without dealing with environmental issues. Hydric crisis, 
natural resources degradation and climate changes are severe 
indications about the planet’s health, which indicate the need 
for caring.

It is estimated that world population can exceed 9.5 billion 
persons in 2050 (United Nations, 2014), with an increase of 32% 
of the present numbers. Food production must increase by 60% 
to keep up with this population growth, predominantly more 
urban (Nações Unidas no Brasil, 2015). Sustainable growth is, 
therefore, one of the millennium goals that has to be achieved 
for the survival of the planet. This issue has been discussed 
during the Symposium in three axes: water footprint, organic 
food and nanotechnology.

In a context in which a more sustainable and equitable use 
of water is imposed to governments, enterprises and citizens, 
emerges the concept of “water footprint”. Water footprint is the 
total amount of water used during production and consumption 
of any goods or services, including what is directly consumed 
by people. It is a water resources consumption index that takes 
into account not only the amount directly consumed, but also 
that potentially polluted in the process, according to a specific 
methodology (Hoekstra et al., 2013).

Water footprint measures are classified as green, blue and 
gray, according to the different types of appropriation (Mekonnen 
& Hoekstra, 2011). Green relates to rain, for instance, as the 
quantity needed for plant growth; blue measures the volume 
of superficial and underground waters consumed for irrigation, 
cleaning, processing and cooling, among others; gray represents 
the amount of water needed to dilute specific pollutants, to return 
the original source to acceptable conditions again.

As presented at the Symposium by Albano Henrique de 
Araújo, coordinator of freshwater conservation strategy of The 
Nature Conservancy Brasil (The Nature Conservancy Brasil, 
2015), UNO global numbers and other international organizations 
indicate that water footprint for Brazilians is 2,027 m3/year, 
almost 1.5  times bigger the global average of 1,385m3/year. 
This is mainly due to the Brazil’s agricultural vocation and high 
consumption of animal products.

As can be seen in Table  1, indirect water footprint of a 
consumer is much higher than the direct one, meaning that 
the amount of “virtual water” embedded in products is much 
higher than the domestic use.

Table 1. Water footprint (WFP) by sector – Brazil and Global Average (1996-2005).

Sector
(WFP) - Brazil (WFP) - Global Average

m3/year pp % m3/year pp %
Agricultural products 1926.20 95.02 1267.48 91.50
Industrialized products 45.45 2.24 65.04 4.70
Home consumption 55.49 2.74 52.65 3.80
Total 2027.14 100 1385.16 100
Source: Beux (2014) and Hoekstra et al. (2013).
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The Dutch researcher, Arjen Hoekstra from UNESCO‑IHE 
(Institute for Water Education), states that the country does 
not have to change its economical profile, but can make a more 
efficient use of water resources (Freitas, 2015). As an example, 
he suggested better irrigation practices and technologies 
propagation, including organic agriculture incentives, which 
reduces gray water footprint.

About organic food, Brazilian consumers, as general, know 
that they are produced without the use of agrochemicals, are 
more natural and more expensive, which influences their buying 
decisions; most consumers lack a broader understanding of 
these products. Besides that, organic food must be produced in 
a social and environmental sustainable system in which human 
labor and cultural integrity must be prioritized, just as natural 
resources and biological diversity preservation. Therefore, they 
must be both socially and environmentally healthy, and this is 
compulsory and certified.

Organic production legislation in Brazil started in 2003 
(Brasil, 2003) and today, every product sold in stores, markets 
or internet must bear a Brazilian stamp in the label, including 
imported goods (Brasil, 2014a). When directly sold in fairs, 
organics products can be commercialized without the stamp, 
but the producer must be affiliated to a Social Controlled 
Organization and registered at MAPA.

Although more associated to fresh and non-processed 
products, organic foods can also be industrialized, as long as 
95% of the ingredients are organic and the food has not been 
socially and environmentally mischaracterized by processing 
(Brasil, 2009).

Consumers know very little about what increases the price 
of ecologically based food products. Normally they are not 
aware that expenditures with certification, land conversion 
period, isolating barriers, larger labor requirements, smaller 
productivity and scale, transporting and distributing difficulties, 
can substantially add to the cost of the product, as compared to 
conventional food products.

The market for organic products in Brazil has been growing as 
it happens all over the world. According to the 2014 International 
Federation of Organic Agriculture Report, organic foods global 
revenue was US$64 billion in 2013 (FiBL & IFOAM, 2014), 
leaded by the USA with US$30 billion, followed by Germany 
with US$7 billion. Brazil has the largest market in Latin America, 
with a revenue of around US$2 billion in 2014, but the segment 
grows 30% per year, in average. These numbers reflect little 
historical data available, but the percentage is encouraging, as 
world’s growth is less than 10% per year.

Market consolidation depends on larger investments on the 
organic production chain; technical assistance; research, innovation 
and technology transfer support. Organic production revives 
old agricultural practices, adapting them to newer technologies, 
in order to improve productivity and diminish environmental 
interference. Tax incentives for products that generate less 
environmental impact and responsible consumption awareness 
campaigns could also be effective to balance offer and demand, 
resulting on price reduction.

Within this scenario, the relationship between the producer 
and the consumer is never overemphasized. Darolt (2012), one 
of the speakers of the event, discusses short marketing chains, 
an alternative very frequent in European markets, as a strategy 
to strengthen and structure ecological base agriculture.

Besides creating closer links between consumers and 
producers, this kind of commercialization can diminish the use 
of packaging. Nevertheless, even ecological food products are 
still commercialized in Styrofoam or plastic wrapping, which 
are not sustainable materials, but must be used, especially in 
longer chains of supermarkets and convenience stores, as well 
as internet shopping. Nanotechnology is one of the technologies 
that resulted from research of new more environmentally 
sustainable materials.

Nanotechnology deals with materials at a nanometric scale, 
which means one billionth of a meter, same order of magnitude 
of atoms and molecules. It is the merge of different knowledge 
fields including chemistry, material sciences, biology, electronics, 
computing and physics.

The possibility of manipulating matter at the nanoscale is 
relatively recent, it was first proposed by Richard Feymann, Nobel 
Prize, in 1959 (Marques, 2014), but the term “nanotechnology” 
and its definition was established only in 1970’s. The research 
continued from then on, although research centers effectively 
started working on that area after 2000 (Laboratório Centrar 
em Nanotecnologia da UFPR, 2013).

In Brazil, there was an incentive for joint work between 
universities and enterprises which resulted in the creation of 
research networks, such as “Agronano – Rede de Nanotecnologia 
aplicada ao Agronegócio (Agrobusiness oriented Nanotehcnology 
Network)”. In 2012, SisNANO – Sistema Nacional de Laboratórios 
em Nanotecnologia (National Nanotechnology Labs System) was 
created. It has fostered research activities aiming the development 
of processes, products and instrumentation related to nanoscale 
science and technology (Brasil, 2012a).

Some of the results of these studies are:

•	 In agricultural production, agrochemicals release 
nanoparticulate systems which reduce chemicals application 
and environmental damage.

•	 In products and processes quality control, high-level 
organoleptic sensors, such as the “electronic tongue”, 
developed by EMBRAPA, give quicker, more precise 
and objective answers (Empresa Brasileira de Pesquisa 
Agropecuária, 2015).

•	 In fruits and vegetables storage and distribution, edible 
protecting coatings delay deterioration, preserving 
appearance and nutritional quality for longer periods, 
decreasing waste.

•	 In general packaging, degradable biofilms are obtained 
from agro industrial residues.

Many other innovations are envisioned, creating a vast new 
field to be developed and studied as in regard to its advantages 
and potential effects, including undesirable ones (Cerqueira et al., 
2011).
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A movement towards a specific regulation is observed 
worldwide, concerning consumer and environment safety 
risks. In August 2014, ANVISA created the Comitê Interno de 
Nanotecnologia (Nanotechnology Internal Committee) with 
the task to elaborate and implement actions to this regulatory 
act (Brasil, 2014b).

To introduce the fifth and last axis: “Future food and health”, 
we have to go back in time.

In 1968, when the movie “2001, a space odyssey” was 
launched it aroused fury, indignation and stupefaction in most 
people who saw it. The movie is considered a fiction masterpiece 
and presents the director’s vision of what life would be 33 years 
ahead its time. He tried to foresee a future era, that is already past 
for us, what allow us to make a critical analysis of his forecasts.

For food scientists, the most important issue in the film is 
its relationship with the food, which is very strong. Even many 
film critics and analysts consider the film as being completely 
related to food (Eddy, 2015).

The film starts with an ape colony munching grass among 
a herd of tapirs, then the leader finds out that a simple bone 
can become a weapon; a tapir falls on the ground and the apes 
feast over the dead body.

Jumping to the future, the first activity showed in a mission 
to Jupiter is astronauts eating some sort of colorful pure served 
in a cafeteria type of plate coming out of a machine.

The film forecasts analysis for a future that is already our 
past illustrates that many of them have not came true, even the 
food related ones. Maybe this is the reason why these futurology 
insights are not very well seen at the academia, and this may be 
the reason why there were only very few articles presented in 
this axis, in the Symposium.

Whenever food future is the issue, there are two main 
approaches. The first one derives from Thomas Malthus Theory 
(North & Thomas, 1970), who, at the end of the XVIII century, 
predicted that humanity would grow at a much faster rate than 
food production would. That would lead to a death and human race 
extermination scenario, if drastic measures would not be taken. 
Although other factors have influenced the non-materialization 
of Malthus’ Theory, it is still the theoretical base for many studies 
of the second approach, the “Green Revolution”, much praised 
by many but also execrated by just as many.

Nowadays, even if the numbers are less terrifying than those 
presented by Malthus, and better than those 20 years older, FAO 
still indicates that some regions in the globe have more than 
20% of its population in a state of undernourishment (Food 
and Agriculture Organization, 2015). The FAO Hunger Map is 
similar to the world financial map, with the worst results in the 
same spots, and even in those countries with the worst numbers, 
there is an uneven distribution of resources among social classes. 
There is an abundance and wastage of money and food for the 
richest whereas for the poorest they lack quantity and quality, 
in all aspects, including nutritionally.

According to Food and Agriculture Organization (2009), 
we will have a 9 billion persons population by 2050, forcing an 

increase of food production on the available ecoagrosystems, 
resulting in even higher pressure on the environment. Land, 
water, forests, fish and biodiversity resources shortage is expected.

These figures served as inspiration for researchers of 
non‑conventional food sources in Brazil, but very appreciated 
and consumed in countries such as Mexico, China and Thailand: 
Entomophagy, which is using insects for human feeding.

Van Huis  et  al. (2013) present that livestock production 
accounts for 70 percent of all agricultural land use, and as an 
increase in demand of the same order is expected by 2050, search 
for alternative protein sources is absolutely necessary. On top 
of that, insects have a much more efficient feed-conversion rate 
than traditional mammals. Just as an example, crickets need 
12 times less feed than cattle, 4 times less than ships and half 
than pigs and poultry, to produce the same amount of protein.

This future food alternative was the subject of the talk of 
Eraldo Medeiros da Costa, from the Universidade Estadual de 
Feira de Santana, in Bahia. He said the main problem related to 
entomophagy is that most occidental populations see insects as 
plagues or harmful beings that have to be exterminated. According 
to him, it is necessary to change this view that insects are dirty, 
bad and evil, to a more harmonious one, or, at least to a more 
indulgent one, mainly concerned to nutritional issues, as there 
are many studies indicating that insects have many nutritionally 
important compounds for humans (Costa-Neto, 2002).

Whilst Eraldo searches sources used for thousands of years 
by Indians, other researchers believe the solution is something 
more associated to futuristic techniques. Prof. Mark Post is the 
leader of a team that researches meat production from livestock 
in vitro cells at Maastrich University, in Holland. The first so called 
“Frankenburger” was presented to special guests in London, on 
August 2013. This is another possibility for humankind protein 
supply. However, for these results to change meat industry, a 
good deal of time, research and development are still needed, as 
well as a gradual change of what we consider meat (Post, 2012).

The relationship between food and health in the future can 
also be discussed from a completely different point of view. In the 
4th edition of the Symposium, Jumar da Silva Pedreira spoke about 
“Mega tendencies for the food sector”, which were very similar 
to those identified by the Brasil Food Trends 2020 (Federação 
das Indústrias do Estado de São Paulo, 2010) after analysis of 
strategic reports produced by international research institutes.

For this edition of the Symposium, the entrepreneur Raul 
Matos brought his vision about this issue, which is fundamental for 
the survival of the industry he directs. Although all catastrophic 
forecasts, Matos (2012) foresees, an optimistic view for the world 
in 2040. According to him, internet will create an automatic 
consumption relationship that will change the balance of power 
between industry and the consumers; consumers will assume a 
leading role on establishing their food preferences.

For most people, even in the academia, the terms nutrigenomics 
and nutrigenectics are more associated to science fiction than 
to food habits reality, but the ISNN – International Society of 
Nutrigenomics and Nutrigenetics exists since 2005 and already 
congregates 39 countries, including Brazil. Anyway, what is 
nutrigenomics and nutrigenetics?
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Nutrigenomics “aims to reveal the intimate inter-relationships 
between nutrition and the genome and to provide the scientific 
basis for improved public health through dietary means” 
(Bergmann et al., 2008).

Nutrigenetics is a study of gene-based differences in response 
to dietary components and understanding compatibility of 
various dietary factors with health or disease for individuals 
based on their genetic makeup (Subbiah, 2008).

According to Thomas Ong (Patricio & Ong, 2013), one of 
the Symposium’s speaker, this recent field of science has the 
main objective of establishing personalized diets, based on the 
genotype, for health promotion and reduction of NCD, such as 
cardiovascular diseases, cancer and diabetes.

Nevertheless, it is very rewarding to realize that many of 
the forecasts made over food have not become true. Among 
those, the idea that, by now, humans would be feeding from pills 
containing all the components necessary for a good nutrition, 
but without one of the main ingredients for good health: the 
pleasure of a good meal, including all its meanings, such as 
cultural, sociological, emotional and anthropological.

This conclusion was endorsed by the final speaker, Sophie 
Deram (2014), who has reinforced the importance of having 
pleasure, instead of guilt, on eating, exemplifying with American 
and French women’s behavior as in regard to food and diets. 
For her, the pleasure of having a nice meal around a table with 
friends or family is being replaced by an instinctive act, performed 
quickly and with guilt, that changes quality for quantity, resulting 
in the obesogenic environment that the world is becoming.

As final remarks, we can realize that the relationship between 
food and health will only grow stronger in the future, with tools 
and developments worthy of science fiction. There will always 
be different angles from which the situation can be approached, 
but it is certain that “food health” is essential for “men’s health” 
and they are directly linked to “society’s health”, which leads to 
“environmental health”, either today or in the future.

References
Bergmann, M. M., Görman, U., & Mathers, J. C. (2008). Bioethical 

considerations for human nutrigenomics. Annual Review of 
Nutrition, 28(1), 447-467. http://dx.doi.org/10.1146/annurev.
nutr.28.061807.155344. PMid:18439132.

Beux, F. C. (2014). Pegada hídrica de aglomerados subnormais: o caso do 
Bairro Rocinha. (Dissertação de Mestrado). Faculdade de Engenharia, 
Universidade do Estado do Rio de Janeiro, Rio de Janeiro.

BIOFORT. (2015). Rede Biofort. Retrieved from: www.biofort.com.br
Brasil. (2003, December 23). Dispõe sobre a agricultura orgânica e dá 

outras providências (Lei nº 10.831 de 23 de dezembro de 2003). 
Diário Oficial [da] República Federativa do Brasil.

Brasil, Ministério da Agricultura, Pecuária e Abastecimento (2009, May 
28). Mecanismos de controle e informação da qualidade orgânica. 
(Instrução Normativa Nº 19, de 28 de maio de 2009) Diário Oficial 
[da] República Federativa do Brasil.

Brasil, Ministério da Ciência, Tecnologia e Inovação (2012a, April 5). 
Institui o Sistema Nacional de Laboratórios em Nanotecnologias – 
SisNANO (Portaria nº 245 de 05 de abril de 2012). Diário Oficial 
[da] República Federativa do Brasil.

Brasil, Ministério da Saúde. (2012b). Obesidade atinge mais da metade 
da população brasileira, aponta estudo. Brasília: MS. Retrieved from: 
http://www.brasil.gov.br/saude/2013/08/obesidade-atinge-mais-da-
metade-da-populacao-brasileira-aponta-estudo

Brasil, Ministério da Agricultura, Pecuária e Abastecimento (2014a, 
June 20). Selo do Sistema Brasileiro de Avaliação da Conformidade 
Orgânica (Instrução Normativa nº 18 de 20 de junho de 2014). 
Diário Oficial [da] República Federativa do Brasil.

Brasil, Ministério da Saúde. Agência de Vigilância Sanitária (2014b, 
August 20). Institui o Comitê Interno de Nanotecnologia da Agência 
Nacional de Vigilância Sanitária - ANVISA (Portaria nº 1358 de 20 
de agosto de 2014). Diário Oficial [da] República Federativa do Brasil.

Brasil. (2014c). Operação Poseidon combate fraudes em comercialização 
de pescados em SC. Brasília: Polícia Federal. Retrieved from: http://
www.dpf.gov.br/agencia/noticias/2014/04/operacao-poseidon-
combate-fraudes-em-comercializacao-de-pescados-em-sc

Cerqueira, M. A., Vicente, A. A., Teixeira, J. A. (2011). Nanotecnologia 
na indústria alimentar. Ingenium, nov/dez, 28-29.

Costa-Neto, E. M. (2002) Manual de etnoentomología. Manuales 
& tesis de la Sociedad Entomológica Aragonesa. Vol. 4. Zaragoza, 
España. 104 pp.

Darolt, M. R. (2012). Conexão Ecológica: novas relações entre agricultores 
e consumidores. Londrina: IAPAR.

Deram, S. (2014). O peso das dietas. Emagreça de forma sustentável 
dizendo não às dietas. São Paulo: Sensos.

Dias, J. (2014). Quais são as suas maiores preocupações em segurança 
de alimentos? Retrieved from: http://foodsafetybrazil.org/quais-
sao-as-suas-maiores-preocupacoes-em-seguranca-de-alimentos-
profissionais-respondem/

Eddy, C. (2015). Fascinating theory says 2001: a space odyssey is really 
all about food Retrieved from https://kinja.com/cherylvis

Empresa Brasileira de Pesquisa Agropecuária – EMBRAPA. (2015). 
Nanotecnologia. Brasília: EMBRAPA. Retrieved from: https://www.
embrapa.br/tema-nanotecnologia

Federação das Indústrias do Estado de São Paulo – FIESP. (2010). Brasil 
food trends 2020. São Paulo: FIESP.

FiBL & IFOAM. (2014). The World of Organic Agriculture: statistics and 
emerging trends 2014. Frankfurt am Main: FiBL. Retrieved from: 
https://www.fibl.org/fileadmin/documents/shop/1636-organic-
world-2014.pdf

Food and Agriculture Organization – FAO. (2009). How to feed the 
world in 2050: Executive Summary. Rome: FAO. Retrieved from: 
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/
How_to_Feed_the_World_in_2050.pdf

Food and Agriculture Organization – FAO. (2015). The state of food 
insecurity in the world 2015. Rome: FAO. Retrieved from: http://
www.fao.org/hunger/en/

Food and Drug Administration – FDA. (2015) Food defense guidance 
documents & regulatory information. Retrieved from http://www.fda.gov/
Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/
FoodDefense/default.htm.

Fontaine, K. R., & Barofsky, I. (2001). Obesity and health-related quality 
of life. Obesity Reviews, 2(3), 173-182. http://dx.doi.org/10.1046/j.1467-
789x.2001.00032.x. PMid:12120102.

Freitas, T. (2015), Brasil é o 5º maior exportador de ‘água virtual’, 
incorporada a alimentos. Folha de S.Paulo. Retrieved from: http://
www1.folha.uol.com.br/mercado/2015/03/1605650-brasil-e-o-5-
maior-exportador-de-agua-virtual-incorporada-a-alimentos.shtml

http://dx.doi.org/10.1146/annurev.nutr.28.061807.155344
http://dx.doi.org/10.1146/annurev.nutr.28.061807.155344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18439132&dopt=Abstract
http://dx.doi.org/10.1046/j.1467-789x.2001.00032.x
http://dx.doi.org/10.1046/j.1467-789x.2001.00032.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12120102&dopt=Abstract


Nitzke et al.

Food Sci. Technol, Campinas, 36(Suppl. 1): 1-7, Apr. 2016 7

G1-RS. (2014a). MP apresenta denúncias da sétima fase da Leite 
Compensado no RS. Globo. Retrieved from: http://g1.globo.com/rs/
rio-grande-do-sul/campo-e-lavoura/noticia/2014/12/mp-apresenta-
denuncias-da-setima-fase-da-leite-compensado-no-rs.html

G1-RS. (2014b). MAPA divulga marcas de vinho com suspeita de adição 
de antibiótico. Globo. Retrieved from: http://g1.globo.com/rs/
rio-grande-do-sul/noticia/2014/05/mapa-divulga-lista-de-vinhos-
investigados-por-fraude-no-rs.html

Global Food Safety Initiative – GFSI. (2015a). What is GFSI. Retrieved 
from: http://www.mygfsi.com/

Global Food Safety Initiative – GFSI. (2015b). Global Food Safety 
Conference 2015. Food Safety: a shared responsibility. Executive 
summary. Kuala Lumpur: GFSI.

Ho, C. (2015). Editorial overview: functional foods and nutrition. 
Current Opinion on Food Science, 2, vi-vii. http://dx.doi.org/10.1016/j.
cofs.2015.02.005.

Hoekstra, A. Y., Chapagain, A. K., Aldaya, M. M., & Mekonnen, M. 
M. (2013). Manual de avaliação da pegada Hidrica: Estabelecendo 
o padrão global. The Netherlands: The Water Footprint Network.

Instituto Alana. (2012). Muito além do peso. Retrieved from: http://
www.muitoalemdopeso.com.br/

Ketelaar, T. (2013). Fraude da carne de cavalo é um problema europeu. 
France: VoxEurop. Retrieved from: http://www.voxeurop.eu/pt/content/
article/3403581-fraude-da-carne-de-cavalo-e-um-problema-europeu

Laboratório Centrar em Nanotecnologia da UFPR – LCNano. (2013). O 
que é nanotecnologia? Curitiba: UFPR. Retrieved from: http://www.
prppg.ufpr.br:8080/lcnano/2013/05/15/nanotecnologia

Macial, J. (2015). Pastelaria chinesa no RJ fazia pastel com carne de 
cachorro. Diário Jovem. Retrieved from http://diariojovem.com/36007/
pastelaria-chinesa-no-rj-fazia-pastel-com-carne-de-cachorro/

Marques, E. F. (2014). Da nanociência à nanotecnologia. Revista de 
Ciência Elementar, 2(3), 1-5.

Matos, R. (2012). Time capsule: como será o mundo em 2040? Youtube. 
Retrieved from: https://www.youtube.com/watch?v=ILMroVljDWs

Mekonnen, M. M., & Hoekstra, A. Y. (2011) National water footprint 
accounts: the green, blue and grey water footprint of production and 
consumption (Value of Water Research Report Series, No. 50). 
Delft: UNESCO-IHE.

Morland, K. B., & Evenson, K. R. (2009). Obesity prevalence and the 
local food environment. Health & Place, 15(2), 491-495. http://dx.doi.
org/10.1016/j.healthplace.2008.09.004. PMid:19022700.

Nações Unidas no Brasil – ONUBR. (2015). FAO: se o atual ritmo de 
consumo continuar, em 205, mundo precisará de 60% mais alimentos e 
40% mais água. Brasília; ONUBR. Retrieved from: http://nacoesunidas.
org/fao-se-o-atual-ritmo-de-consumo-continuar-em-2050-mundo-
precisara-de-60-mais-alimentos-e-40-mais-agua/

National Institutes of Health (1998). Clinical guidelines on the 
identification, evaluation, and treatment of overweight and obesity in 
adults: the evidence report. Obesity Research, 6(Suppl. 2), S51-S209. 
PMid:9813653.

North, D. C., & Thomas, R. P. (1970). An economic theory of the 
growth of the western world. The Economic History Review, 23(1), 
1-17. http://dx.doi.org/10.2307/2594560.

Oliveira, M. A. (2011). Merendeira confessa ter envenenado comida em 
escola do RS. Globo. Retrieved from: http://g1.globo.com/brasil/
noticia/2011/08/merendeira-confessa-ter-envenenado-comida-
em-escola-do-rs-diz-policia.html

Organización Mundial de la Salud – OMS. (1995). Norma general para 
los aditivos alimentarios. 192 p.

Patricio, R. S. G., & Ong, T. P. (2013). Nutrigenômica. In A. L. Sawaya, 
C. G. Leandro & D. L. Waitzberg (Orgs.), Fisiologia da nutrição na 
saúde e doença: da biologia molecular ao tratamento (Vol. 1, pp. 
285-291). São Paulo: Atheneu.

Polônio, M. L. T., & Peres, F. (2009). Consumo de aditivos alimentares 
e efeitos à saúde: desafios para a saúde pública brasileira. Cadernos 
de Saude Publica, 25(8), 1653-1666. http://dx.doi.org/10.1590/
S0102-311X2009000800002. PMid:19649407.

Post, M. J. (2012). Cultured meat from stem cells: challenges and 
prospects. Meat Science, 92(3), 297-301. http://dx.doi.org/10.1016/j.
meatsci.2012.04.008. PMid:22543115.

Subbiah, M. T. (2008). Understanding the nutrigenomic definitions 
and concepts at the food-genome junction. OMICS: A Journal 
of Integrative Biology, 12(4), 229-235. http://dx.doi.org/10.1089/
omi.2008.0033. PMid:18687041.

The International Federation of Red Cross and Red Crescent Societies 
– IFRC. (2011). World Disasters Report 2011: focus on hunger and 
malnutrition. Switzerland: IFRC. Retrieved from http://www.ifrc.
org/publications-and-reports/world-disasters-report/wdr2011/

The Nature Conservancy Brasil – TNC. (2015). Entrevista com Albano 
Araújo sobre Pegada Hídrica. Rio de Janeiro: TNC. Retrieved from: 
http://www.tnc.org.br/nossas-historias/destaques/pegada-hidrica.xml.

United Nations – UN. Department of Economic and Social Affairs, 
Population Division (2014). World Urbanization Prospects: the 2014 
revision, highlights. New York: UN.

United States Department of Agriculture – USDA. (2015). Food defense 
and emergency response. Washington, DC: USDA. Retrieved from: 
http://www.fsis.usda.gov/wps/portal/fsis/topics/food-defense-
defense-and-emergency-response

Van Huis, A., Van Itterbeeck, J., Klunder, H., Mertens, E., Halloran, A., 
Muir, G., & Vantomme, P. (2013). Edible insects: future prospects for 
food and feed security. Rome: FAO.

Wentzel, M. (2009). China executa dois condenados por contaminação de 
leite em pó. Hong-Kong: BBC. Retrieved from http://www.bbc.com/
portuguese/noticias/2009/11/091124_chinaleiteexecucaoml.shtml

http://dx.doi.org/10.1016/j.cofs.2015.02.005
http://dx.doi.org/10.1016/j.cofs.2015.02.005
http://dx.doi.org/10.1016/j.healthplace.2008.09.004
http://dx.doi.org/10.1016/j.healthplace.2008.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19022700&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9813653&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9813653&dopt=Abstract
http://dx.doi.org/10.2307/2594560
http://dx.doi.org/10.1590/S0102-311X2009000800002
http://dx.doi.org/10.1590/S0102-311X2009000800002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19649407&dopt=Abstract
http://dx.doi.org/10.1016/j.meatsci.2012.04.008
http://dx.doi.org/10.1016/j.meatsci.2012.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22543115&dopt=Abstract
http://dx.doi.org/10.1089/omi.2008.0033
http://dx.doi.org/10.1089/omi.2008.0033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18687041&dopt=Abstract

