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Abstract

The growing demand for gluten-free foods, by people seeking more healthiness or who have dietary restrictions, has
led to the acquisition of gluten-free foods. However, the development of gluten-free foods is a challenge due to the
reduced nutritional value, requiring enrichment from other plant sources. A technological prospection study was
carried out on the use of vegetables in the development of gluten-free food products, from October 10 to 18, 2020, by
surveying technological information available in national and international patent databases, INPI and ESPACENET,
respectively. Search strategies were defined using the association of keywords and international codes relevant to the
topic. The results obtained in the international patent base differed by 490% in the period from 2001 to 2020, when
compared with the national database. China stands out as a technology-dominated country, followed by the United
States, Canada and Japan. Prospecting based on the number of patent filings revealed a 298% growth trend for gluten-
free products, from 2001 to 2020, according to the international patent base, which emerges as an innovative
alternative to meet the trends of the food market for the coming years.
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Resumo

A crescente demanda por alimentos sem gliten, por pessoas que procuram alimentos mais saudaveis ou com
restricBes dietéticas, tem elevado a oferta de novos produtos alimenticios. Entretanto, o desenvolvimento de alimentos
sem glaten é um desafio devido ao reduzido valor nutricional, sendo necessario seu enriquecimento a partir de outras
fontes vegetais. Realizou-se um estudo de prospec¢do tecnoldgica sobre o uso de vegetais no desenvolvimento de
produtos alimenticios sem gluten, no periodo de 10 a 18 de outubro de 2020, mediante o levantamento de informacges
tecnoldgicas disponiveis em bases de dados de patentes nacional e internacional, INPlI e ESPACENET,
respectivamente. Foram definidas as estratégias de busca utilizando associacdo de palavras-chave e cddigos
internacionais pertinentes ao tema. Os resultados obtidos na base de patentes internacional divergiram em 490% no
periodo de 2001 a 2020, quando comparados com a base de dados nacional. A China destaca-se como pais com
dominio da tecnologia, seguido pelos Estados Unidos, Canadd e Japdo. A prospec¢do com base no ndmero de
depositos de patentes revelou uma tendéncia de crescimento por produtos sem gllten de 298%, no periodo de 2001 a
2020, de acordo com a base de patentes internacional, o que desponta como uma alternativa inovadora ao atendimento
as tendéncias do mercado de alimentos para 0s proximos anos.

Palavras-chave: Patente; Desenvolvimento de produtos; Novos produtos; Valor nutricional.
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Resumen

La creciente demanda de alimentos sin gluten, por parte de personas que buscan alimentos mas saludables o con
restricciones dietéticas, ha aumentado la oferta de nuevos productos alimenticios. Sin embargo, el desarrollo de
alimentos sin gluten es un desafio debido al reducido valor nutricional, que requiere el enriquecimiento de otras
fuentes vegetales. Se realiz6 un estudio de prospeccion tecnologica sobre el uso de vegetales en la elaboracion de
productos alimenticios sin gluten, del 10 al 18 de octubre de 2020, mediante el relevamiento de informacion
tecnologica disponible en bases de datos de patentes nacionales e internacionales, INPlI y ESPACENET,
respectivamente. Las estrategias de blsqueda se definieron mediante la asociacion de palabras clave y cddigos
internacionales relevantes al tema. Los resultados obtenidos en la base de patentes internacional difieren en un 490%
en el periodo de 2001 a 2020, en comparacién con la base de datos nacional. China se destaca como un pais dominado
por la tecnologia, seguido por Estados Unidos, Canada y Japon. La prospeccion basada en el nimero de solicitudes de
patente revelé una tendencia de crecimiento del 298% para los productos sin gluten, de 2001 a 2020, segn la base de
patentes internacional, que surge como una alternativa innovadora para atender las tendencias del mercado alimentario
para los proximos afios.

Palabras clave: Patente; Desarrollo de produtos; Nuevos produtos; Valor nutricional.

1. Introduction

The food industry has been looking for strategies to meet the demand for healthier foods with greater nutritional
value, substituting ingredients in its formulation with others from alternative sources or with restriction of some component
(Rodrigues et al., 2020; Taetzsch et al, 2018; Arslain et al, 2021). Among the foods that meet this demand are gluten-free foods
(Taetzsch et al, 2018; Arslain et al, 2021). According to market research, people without gluten restrictions buy most gluten-
free products, because they believe it is a “healthier” option or because it represents a “very important” attribute when
purchasing food (Reilly, 2016).

Gluten-free foods are indicated for individuals with celiac disease, wheat allergy and sensitivity to non-celiac gluten,
medical conditions that require a gluten-free diet, since no other therapy is currently available (Reilly, 2016; Melini & Melini,
2019).

The development of gluten-free products is a challenge because they have reduced nutritional value, in addition to
having a lower taste and taste, when compared to conventional products with gluten (Arslan et al, 2019; Babio et al, 2020).
Compared to conventional products, gluten-free products usually have a higher amount of calories, fat and sodium, and
reduced content of vitamin B12, folate, niacin, vitamin D, iron, zinc, magnesium, calcium, dietary fiber and protein (Taetzsch
et al, 2018; Melini & Melini, 2019; Arslain et al, 2021).

To add nutritional and functional value to gluten-free products, ingredients are added that confer nutritional and
sensory quality attributes, promoting product differentiation and diversifying the market, with a reflection on the price of
products (Gorgitano & Sordano, 2019).

Several studies have been published, related to the incorporation of ingredients of plant origin, especially cereals and
legumes, as a strategy for the development of gluten-free products, with better rheological and texture characteristics, greater
nutritional value and sensory quality (Li et al, 2020; Bassinello et al, 2020; Diniz et al, 2020; Chis et al, 2020; Raymundo,
Torres & Sousa, 2020).

That said, it is intended to carry out a technological prospection study based on patent documents and scientific

articles, on the use of vegetables in the development of gluten-free food products.

2. Methodology

In order to carry out scientific research, a qualitative and quantitative study, as defined by Pereira et al., (2018), was
carried out based on the search for patent documents and scientific articles, in the period from 10 to 18 October 2020.
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The technological prospecting was carried out in a national and international patent database, INPl and ESPACENET,
respectively, according to the adapted methodology proposed by Pereira Filho et al., (2020). To conduct searches in
technological prospecting, the codes A21D were initially used, which refers to the treatment, for example, preservation of flour
or dough, for example, by adding materials; to bake; bakery products; preserving them; and A23L, which refers to food, food
products or non-alcoholic drinks, not covered by subclasses A23B - A23J; preparation or treatment. Refining the search, in
order to achieve the objective of verifying the use of vegetables in the composition of gluten-free food products, in addition to
the previous codes, the following keywords were used: food, gluten-free and vegetables, which resulted in 373 patents. The
Boolean operator used was “and”, to limit searches to terms used together. For searches in the national database, the term
“gluten-free” was used as a keyword.

In order to compare the number of patents and scientific production, a scientific survey was carried out with the
search for articles related to the topic in the Science Direct database, from 2000 to 2020, to evaluate research trends in the
world. of food technology involving gluten-free foods. For that, the keywords were used: food, gluten free and vegetables.

The prospecting was developed only in Microsoft Excel, manually, not using, therefore, technological prospecting

software.

3. Results and Discussion

According to the predefined search criteria, the search in the international patent base, ESPACENET, has identified
the registration of 373 patents. From the results obtained, it can be seen in Figure 1 that most of the patents registered on the

international basis are distributed among 8 countries.

Figure 1. Patent deposit by country.
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Based on the results obtained on the basis of ESPACENET, Figure 1 presents the relevance of China, as a country

with a domain of technology, with 109 patents, followed by the United States (77 patents), Canada (29 patents) and Japan (29
patents).

According to Figure 2, it is observed that most of the depositors of the two bases considered are companies, followed
by individuals and universities.

Figura 2. Main depositors of the international and national base.
7056

60%

34%

30%

27%

200

1029

0%
Fisical Person Company Institute or University

mESPACENET mINPI

Source: Authors (2020).

According to Figure 2, which presents the main depositors of the international and national base, it is observed that in
the international patent base, there is a more expressive difference between the depositors, with 62% referring to companies,
29% to individuals and only 9% refer to institutes or universities. In the national patent base, this difference is more discreet,
with 39% of the patent registration originating from companies, 34% from individuals and 27% from institutes or universities.

The results of the search for patents in the international database showed that there was no registration of companies
in the base searched and that, of the 7 registrations originating in Brazil, only 1 was related to an educational institution. The
Federal University of Brasilia (UNB) is the only Brazilian educational institution that holds a patent (BRP10903673A2), whose
title is: “Pasta made from gluten-free green banana flour, obtaining process and its application”.

These findings are in contrast to that described by Barros, Anjos e Barros (2020), who claim that the largest
investments come from the government, through universities. Although the leadership of the patent registration is of
companies, this participation is still discreet, which, according to the same author, is due to the lack of investment in Research
and Development.

According to Table 1, it is observed that 3 companies are responsible for more than 10 patents surveyed, most of them
originating in the United States.
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Table 1. Main filing companies, country of origin and number of patents.

Company Country of Origin Deposit Number
NESTLE COMPANY China 4
KRAFT FOODS HOLDINGS INC USA 4
CARGILL INC USA 3
TASTEMAKER USA 2
BUNGE OILS INC USA 1

Source: Authors (2020).

Based on Table 1, it can be seen that the 3 companies that hold the largest number of patent filings on the international
basis are Nestlé S.A., Kraft Foods Holding Inc. and Cargill Inc., with 4, 4 and 3 patents, respectively.

When comparing the international patent base with the national patent base, it is observed that both have a tendency
for the growth of gluten-free products, and the national base shows a later and discreet evolution, as can be seen in Figure 3.

Figure 3. Distribution of patent deposits on the ESPACENET and INPI bases, from 1938 to 2020.

Source: Authors (2020).

In Figure 3, which addresses the distribution of patent deposits on the ESPACENET and INPI bases between the years
1938 and 2020, it is observed that the international base revealed a growth trend for gluten-free products, with the registration
of 206 patents, in the 2001 to 2020, which corresponds to a 298% increase in the analyzed patent base. When comparing the
international and national patent base, there is a difference of 233 patents, in the same period, which corresponds to a
difference of 490%, between the two bases analyzed.

The 44 patents nationally registered, 12 are related to the development of gluten-free bakery products.

Like scientific prospecting, the proposed articles were published between 2000 and 2020. When analyzing the Figure
4, can see that the number of published articles related to gluten-free foods, it can be seen that the distribution reveals a growth

in the interest of studies, since 2000.


http://dx.doi.org/10.33448/rsd-v10i1.11685

Research, Society and Development, v. 10, n. 1, e38010111685, 2021
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i1.11685

Figure 4. Result of scientific research on gluten-free foods, from 1938 to 2020.
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According to Figure 4, which shows the results of scientific research in the period from 2000 to 2020, it is observed
that, in the year 2000, only 10 articles were published on the topic of gluten-free foods. In 2020, 307 articles related to the
same theme were published, which shows a relevant increase during the analyzed period.

Although there was no selection and disposal of articles unrelated to the topic, a large number of documents were
identified involving the effects of gluten-free eating in people with celiac disease. This reveals that research for the
development of gluten-free foods are scarce, which is a promising topic for investments in research, development and

appropriation of technology.

4. Conclusion

The results of the prospecting study indicate that Brazil, in comparison to the other countries, has a low participation
in this technology, although it presents a growth trend. The search for scientific content revealed an evolution regarding the use
of vegetables in the development of gluten-free products, being favorable to the development of new research.

Gluten-free food products present themselves as an innovative alternative in the development of new products capable
of meeting the trends of the food market for the coming years. Thus, it is necessary to develop studies in the area, aimed at the
development of new products that meet the dietary restrictions of the consumer market, aiming to provide greater variety and

add nutritional quality.
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