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Abstract: Non-alcoholic fruit beverages hold significant importance in the fruit processing chain. This article
aimed to conduct a technological prospective study, through patents, in this specific beverage area. Patents
were searched in the online databases of INPI (Brazil) and EPO (Europe), using keywords, the internation
classification number, and filing dates. A total of 80 patents were retrieved, excluding duplicates and out of
scope ones. The year 2020 witnessed the highest number of filings, followed by a decrease in subsequent
years. Japan held 46% of the patents considered in this study, while Brazil accounted for 26%. Overall, the
primary filers are from the industry, while 48% of Brazilian patents had educational and research institutions
as filers. Lemon, orange, and grapefruit were the most cited fruits in the analyzed documents, indicating a
wide participation of tropical fruits in beverage production. Despite Brazil being one of the world's largest
fruit producers, Japan leads in innovations related to fruit beverages. Brazil needs to improve its innovation
ecosystem to encourage domestic companies, achieve greater competitiveness in international trade, and add
higher value to its traded goods.
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1. Introduction

The consumption of food and beverages outside home is a global trend driven by daily activ-
ities, often carried out away from the residence. According to research from the National Food
Survey, between 2008-2009 and 2017-201 in Brazil, these meals saw a significant participation of
ultra-processed foods, alongside a decline in soft drink consumption. Notably, 27.6% of the Bra-
zilian food and beverage industry's sales in the domestic market cater to foodservice establishments
or businesses (Brazilian Association of the Food Industry — ABIA 2024). This can favor strategies
to promote healthier beverages, such as juices, and even the fruits that make up their composition
(Domene 2021).

In this context, the diverse lifestyles of consumers and market niches pose challenges for the
beverage industry, such as the pursuit of healthier products (with less sugar and additives), func-
tional, practical (for a busy routine), and of higher quality. Furthermore, the use of packaging with
reduced negative environmental impacts and the adoption of socio-environmentally sustainable
production processes are aspects demanded of companies. These factors encourage industries to
invest in the development and improvement of products, allowing them to maintain competitive-
ness, which can be monitored through patent registration.

All products involving public health risks, such as beverages, are regulated by the Ministry of
Agriculture and Livestock (MAPA) and the National Health Surveillance Agency (ANVISA) in Bra-
zilian territory, as established by Federal Law No. 6,360/1976 in Article 1%. More specifically, Federal
Law No. 8,918/1994 defines (Article 2" MAPA's competence as the registration, standardization,
classification, inspection, and oversight of the production and trade of raw agricultural products, prod-
ucts of animal origin, beverages, and vinegar. Beverages are defined in the national legislation as any
product of plant origin, which is industrialized, intended for human consumption in a liquid state and
does not have medicinal or therapeutic purposes. Also included in this definition are frozen fruit pulps,
syrups, soda, beverage preparations, and alcoholic distillates of animal origin. These products are
classified by type and subtype and can be non-alcoholic (with subtypes fermented and non-fermented)
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and alcoholic (with subtypes fermented, distilled, rectified, and by mixture) (Brazil 2009). Non-alcoholic, non-fermented beverages
derived from fruits, that are described in legislation, are presented in Table 1.

Table 1. Non-alcoholic beverages definition in the Brazilian legislation.

Beverage Definition

Non-fermented, non-concentrated and undiluted beverage, intended for consumption,

Juice obtained from ripe and sound fruit, or part of the vegetable of origin.

Non-fermented, non-concentrated product obtained from pulpy fruit, through an ade-

Fruit Pul . . .. L .
P quate technological process, meeting the minimum content of solids in suspension.
Beverage obtained from the liquid portion of the coconut fruit (Cocus nucifera) not di-
Coconut Water .
luted and non-fermented, extracted and preserved by an adequate technological process.
Nectar Non-fermented beverage obtained by diluting the edible portion of the vegetable or its

extract in potable water, with the addition of sugars, intended for direct consumption.

Fruit or Vegetable Beverage or | Non-fermented beverage obtained by diluting in potable water the juice of fruit, pulp, or
Refreshment (Refresco) vegetable extract of its origin, with or without the addition of sugars.

Carbonated beverage obtained by dissolving in potable water juice or vegetable extract

Soft Drink of its origin, with the addition of sugar.

Potable water carbonated with carbon dioxide, with a pressure exceeding two atmos-

Soda pheres at twenty degrees Celsius and may be added to mineral salts.

The soft drink that contains, obligatorily, from three to seven milligrams of quinine or its

uinine Tonic Water . e s
Q salts, expressed in anhydrous quinine, per one hundred milliliters of beverage.

Non-carbonated product obtained by dissolving in potable water fruit juice, pulp, or part
Syrup of the vegetable and sugar, in a minimum concentration of fifty-two percent of sugars,
by weight, at twenty degrees Celsius.

Liquid or Concentrated Liquid | Product containing juice, pulp, or vegetable extract of its origin, added to potable water
Preparation for Soft Drink for consumption, with or without sugars.

Liquid or Concentrated Liquid
Preparation for refreshment
(Refresco)

Product containing juice or vegetable extract of its origin, added to potable water for
consumption, with or without sugars.

Product based on juice or vegetable extract of its origin and sugars, intended for the
Solid Preparation for Soft Drink | preparation of a beverage for consumption, after dilution in potable water, and may be
added to a non-caloric or hypocaloric sweetener.

Beverage obtained by maceration, infusion, or percolation of leaves and buds of various
species of tea of the genus Thea (Thea sinensis and others), of leaves, stems, petioles,
and peduncles of yerba mate of the species llex paraguariensis or other vegetables and

may be added to other substances of plant origin and sugars.

Ready-to-drink Tea

Beverage obtained by mixing juices, pulps, or vegetable extracts, together or separately,
with a product of animal origin, having a predominance in its composition of a product
of plant origin, with or without the addition of sugars.

Beverage of Fruit, Pulp, or Veg-
etable Extract

Product resulting from the extraction of the active principles of the guarana seed (genus

Guarana Extract . . . . L . .
Paullinia), with or without husk, observing the limits of its concentration.

Source: Brazil (2009).

The products listed in Table 1 must comply with all applicable regulations for this type of product, as well as health surveillance
rules. However, other unregulated items participate in this market, such as Smoothies and Acai. According to data from the Brazilian
Association of the Soft Drink and Non-Alcoholic Beverage Industries (ABIR 2022), the non-alcoholic beverage sector has grown
in Brazil in recent years, both in per capita consumption and production volume. Considering the years of 2019, 2020, and 2021,
for which data are available, per capita consumption of non-alcoholic beverage in liters/inhabitant/year was 152.8, 151.95, and
154.05, respectively, while national production volume was 32,112,711 thousand liters in 2019, 32,176,706 thousand liters in 2020,
and 32,861,950 thousand liters in 2021 (ABIR 2022).

The Brazilian food and beverage market represents 10.8% of the Gross Domestic Product, dedicates 73% of its production to
the domestic market, and processes 60.9% of what is cultivated by agribusiness. Regarding beverages, orange juice stands out, as
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the country is the world's largest producer and exporter (ABIA 2024). This market is estimated to grow globally by 5.83% until
2030, with low participation of organic products (35%) and Asia as the world region with the largest increase in consumption
(Exactitude Consultancy 2024).

This article addresses the market for non-alcoholic fruit beverages, of the non-fermented subtype, which encompasses a set of
beverages that participate in the fruit processing stage and whose products compete with each other. The objective was to conduct a
technological prospective study, at the national and international level, of the innovations registered in patents in the non-alcoholic fruit
beverage sector.

2. Method

Initially, Brazilian beverage legislation (laws, decrees, and standards) was reviewed to understand what beverages are, their
classification, the mandatory regulations for producers, and how they are inserted in the national market. Based on this, non-alco-
holic beverages obtained from fruits were chosen as the subject of this study, due to their direct relation to the local context of the
researchers and Brazil's prominence in fruit production.

Subsequently, a prospective study was conducted to understand the technological innovation landscape of the Brazilian non-
alcoholic fruit beverage market. This stage was carried out through patent searches in the online databases of the National Institute
of Industrial Property (INPI) and the European Patent Office (EPO) (Espacenet®). The choice of INPI's database was due to its
status as the official institution responsible for the Brazilian system for granting and guaranteeing intellectual property rights. EPO's
database was chosen for its comprehensiveness, containing information on patents from various countries, allowing access to a
global collection.

Twelve searches were conducted in INPI's database, using the fields "keyword: title" or "keyword: abstract” with * International
Patent Classification (IPC) Classification" (A23L*) and "filing date" (2020 to 2024). The keywords were selected based on the defini-
tion of non-alcoholic and non-fermented beverages from Federal Decree No. 6,871/2009, which regulated the Beverage Law (Federal
Law No. 8,918/1994). For this study, the words fruit pulp, juice, nectar, refreshment (Refresco), solid preparation for soft drink, and
soft drink were considered, as these are the beverages that make up the market of interest to the research. The results obtained from the
recovery in the database are presented in Table 1. Fifty-three processes were identified, which after excluding duplicate patents and
those outside the research scope, and 21 patents were considered in this study.

Table 2. Number of patents obtained from the INPI search.

Search field

Keyword Title Abstract Results
“Polpa de fruta” X 1
“Polpa de fruta” X 4
Suco X 10
Suco X 29
Néctar X 0
Néctar X 0
Refresco X 0
Refresco X 0
Preparado sélido X 1
Preparado sélido X 0
Refrigerante X 2
Refrigerante X 3

Source: Adapted from INPI's database.

Four searches were conducted in EPO's database, using the fields "keyword(s) in title or abstract", "publication date" (2020 to
2024), and "International Patent Classification (IPC)" (A23L2/00 for non-alcoholic beverages, dry or concentrated compositions
therefor and their preparation). Using the keyword "Fruit Pulp™ and the other filters mentioned, the result obtained was 4 processes;
for "Juice" it was 78 processes; for "Nectar" 0 processes; and for "Soft drink" or "Refreshment" 4 processes. Thus, the total was 85
patents, which after excluding duplicates and those outside the scope were considered 59 patents in this study.

From the retrieved patents (totaling 80), during the first half of July 2024, data related to filing year, country of origin, inventors,
filers, and IPC code were extracted. Furthermore, the filers were classified by their sector of origin, namely industry, education and
research, and independent inventor. The methodology of this work was based on the study by Santos et al. (2021), which conducted a
technological prospecting of fruit beverages of the fermented and alcoholic type.

3. Results and Discussion

For the period considered in this study (2020 to 2024), the number of patents filed per year is presented in Figure 1. This
information allows us to identify whether there was an evolution or retraction in patent filing in the sector under study.
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Figure 1. Number of patents filed per year (Adapted from INPI (2024) and EPO (2024).

Despite 2020 being marked by the Coronavirus Pandemic worldwide, this was the year with the highest number of patents
filed in the area of non-alcoholic fruit beverages. It relates to the research period from to the patents filed in 2020 was developed in
the period prior to the start of the pandemic. However, in the following years, there was a significant reduction, which may have
been affected by the effects of the pandemic, such as the industry supply chains disruption and the research unfeasibility in compa-
nies, universities, and research institutes due to social isolation. In the entire studied period, 39% of the patents were filed only in
2020. Considering a general and global context, according to WIPO (2023), patent applications were affected by the COVID-19
Pandemic, leading to a reduction in patent applications in 2020, but rebounding in the following years.

Considering only Brazilian patents, the number filed in the years 2020, 2021, and 2022 remained with low variation, with 8,
6, and 7 patents respectively. Despite this, there was a sharp drop in 2023 to no patents. The most recent patent, registered in 2022,
(BR 10 2022 017404 0 A2) addressed a Kombucha beverage with Bocaiuva flavor, where the inventors were Fabiane La Flor Ziegler
Sanches and Mariana Falaschi, filed by the Federal University of Mato Grosso do Sul (Sanches Falaschi 2022). It is noteworthy that
for the period under study, the data for 2024 has coverage from January to July, which may represent an apparent drop in patent
registration.

The oldest patent in this study was registered in Japan (JP2021114920 (A)) on January 23rd, 2020, whose inventors were
Shibata Yusuke and Nagayama Y ui, filed by the company Asahi Soft Drinks Co Ltd. This patent describes a beverage based on soft
fruit juice (1-80%) with the flavor enhancer Ethyl Hexanoate (0.0001-100 ppb.) (Yusuke and Yui 2020). In turn, the oldest patent
in this study, under Brazilian ownership, was BR 20 2020 002434 0 U2, filed on February 5, 2020, whose independent inventor was
Lais Aparecida Baldasso from Sdo Paulo. The aforementioned patent described a ready-to-drink yacon potato juice flavored with
fruit or spice flavors (Baldasso 2020).

It was possible to verify that the main countries holding patents for non-alcoholic fruit beverages are Japan, Brazil, China, and
the Philippines, as shown in Figure 2. These three countries represent 89% of the total patent documents considered in this article.
It is noteworthy that 37 patents are under Japanese ownership (46%), while only 21 patents are from Brazil and represent 26% of
the total. In turn, the countries with the lowest patent ownership are Australia, the Republic of Moldova, Slovakia, Russia, EPO
(Europe), and WIPO, whose representativeness was only 11%.

Globally, in 2022, the countries with the highest number of patents obtained were China (798,347 patents), the United States
(323,410), Japan (201,420), the Republic of Korea (135,180), and EPO (81,086), which has not changed since 2020. However, offices
in Brazil (-12.4%), Canada (-20.1%), and EPO (-25.5%) issued significantly fewer patents in 2022 than in 2021. As demonstrated in
Figure 2, Asian countries are the ones with the most registered patents and this region was responsible for 67.9% of patent applications
worldwide. In the context of this study, Brazil is present, occupying an important position in the registration of fruit beverage patents,
related to its agriculture-oriented economy, in a scenario where only 1.6% of patent applications are from Latin America and the
Caribbean (WIPO 2023).

The most innovative patent codes for the beverage sector are A23L27/00, A23F3/16, A23L2/60, and A23L2/54. For
A23L.27/00 and A23F3/16, fruit juice can be used as a flavoring agent for beverages, which the main composition is not the fruit
itself. An example of this is iced tea and water, both flavored. For code A23L2/60, fruit juice can act as a natural sweetener, replacing
synthetic sweeteners and ensuring the appeal of being a healthy beverage with no added sugar. For example, apple juice is widely
used in the food industry for this purpose. Finally, code A23L2/54 encompasses products such as soft drinks and flavored carbonated
water, which add gases to the beverage for a greater freshness sense for consumers.
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Table 3. Description of the most repeated IPC Codes (Adapted from WIPO, INPI (2024).

IPC Code Classification

A23L.2/00 Non-alcoholic beverages, dry or concentrated compositions therefor and their preparation

A23L.2/02 [...] Containing fruit or vegetable juices

A23L.2/52 [...] Adding ingredients

A23L19/00 Products based on fruit or vegetables and their preparation or treatment

A23L.27/00 Spices, flavoring or seasoning agents, artifi_cial sweetgning agents, table salts, dietary substitutes for salt,
and their preparation or treatment

A23F3/16 Extraction of tea, tea extracts, treatment of tea extract, and preparation of instant tea

A23L2/04 Extraction of juices

A23L.2/38 [...] Other non-alcoholic beverages

A23L2/60 Sweeteners

A23L2/54 [...] Mixing with gases

According to WIPO (2023), the areas with the most published patents were computer technology, electrical machines, meas-
urement, medical technology, and digital communication, representing 33.4% of the global total. Among upper-middle-income
countries, Brazil stands out in the area of special machines. It is possible to perceive that the food industry has little participation in
patent registration in the general context, even when the consumer market demands more environmentally, economically, and so-
cially sustainable products and processes. This should be present in the research and innovations of the sector in order to contribute,
at least, to SDG 2 (zero hunger and sustainable agriculture), SDG 12 (responsible consumption and production), and SDG 15 (life
on land).

The non-alcoholic fruit beverage industry faces challenges such as the use of natural resources and waste management in the
fruit cultivation and beverage production stages, energy consumption in the distribution and use stages, and the improvement of its
processes (Parajuli 2019). In addition, ensuring food quality and safety, meeting market niches (such as those with allergies to some
ingredients in the composition), improving nutritional value, and reducing compounds that do not contribute to good health (such
as sugar) are aspects that require a continuous improvement position in the management of companies in this sector.

Considering that the patents include fruits in their composition, Figure 7 shows the most cited fruits in the documents used in
this research. It is noteworthy that the same document may consider various types of fruits, which might be appropriate invention.

Among the most cited fruits in the patents, it is possible to perceive a predominance of the tropical type, which are commonly
found in Brazil. Of these, only Yuzu (citrus fruit similar to grapefruit) and Kabosu (citrus fruit similar to lemon) are from Asia,
which contrasts with the fact that countries in this region are the largest holders of patents for fruit beverages.

China is the world's largest fruit producer, with production of 253.9 million tons in 2023, while Japan's productivity was only
3 million tons of fruit for the same period (FAO 2024). Both countries have industrialized economies, with China still having strong
agricultural activity. Its imports and exports primarily involve fuels, machinery, and chemical products, with high added value,
where agricultural products are part of China's exports (with a focus on rice) and Japan's imports. Operational aspects of the Japanese
context, such as the low availability of arable land, make the fruits produced in the country high-value items in the domestic market
(AICEP 2024a, 2024b).

In turn, Brazil is the third largest fruit producer in the world, with production of 39.8 million tons, and a primary exporting
economy (FAO 2024). Although it has significant participation in foreign trade (with mango, melon, grapes, lemon, apple, water-
melon, and papaya), Brazilian production is mainly intended for the domestic market (CNA 2024). On the other side, Philippines is
the tenth largest producer worldwide, with 16.7 million tons (FAO, 2024), being a developing economy with low agricultural par-
ticipation in GDP (AICEP 2024c).

In this scenario, it is possible to perceive that only Brazil has a predominantly primary economy comparing to the four countries
with the highest number of patents in the studied area. Thus, the country trades commaodities and fruits with low added value,
resulting from its dependence on agriculture, whose focus is to serve the external consumer market. On the other hand, Asian
countries (Japan, China, and the Philippines) cultivate/import the fruits used in beverage production, so as to market items with
higher value, obtaining greater competitiveness in international trade. This justifies the fact that the fruits most cited in the patents
are among those most exported by Brazil, but the country does not have patents registered by large national companies, such as
Asahi and Ito from Japan.

In general, the patents covered juice preparations, flavored fruit beverages (different from a beverage directly from the fruit),
and beverages with marketing appeals (healthier and more palatable). This demonstrates a shift in the positioning of companies to
meet what is in high demand in the market, resulting from a time when there are greater dissemination of information and people
have become more concerned about what they consume. It can be stated that the marketing around the main fruit beverages, such
as pulps and juices, is mimicked by the market close to them (such as soft drinks, flavored beverages, and powdered preparations).

This action is part of nutritional marketing, which provides nutritional information about products to consumers to generate a
connection between people and the brand (Silva 2014). Thus, companies present beverages, where fruits are present in a low per-
centage of the composition, with a strong appeal of practicality, functionality, and, mainly, health promotion, better flavor, quality
of life, and natural composition. This represents the mimicry of the discourse that is socially in place around the consumption of
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fruits and products derived from them. Aspects such as the lower addition of sugar and additives are also highlighted, although these
are not already used in juices (100% fruit) and natural fruit pulps. This strategy can confuse the consumer, creating a false equiva-
lence between products that are very different.

lem o | 30
orange . )
grape it | ) O
apple I ] O
plum e | S
yuzu e | 7
grape I | 7
tangerine IS | 5
lime TS |/
mango I ] 4
melon I | 4
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peach IS 1
pineapple I ]
banana IEEEEEEEEEEEEEEES——— 10
blueberry EEEEEEE—————————— 10
grapes IEEEEEEEEEEEEEEES———— 10
cherry mEEEEEEESSSS——————— 10
kiwi I O
kabosu mEEEEEEEESS———

Figure 7. Ranking of the top twenty most used fruits in patents (Adapted from INPI (2024) and EPO (2024).

From the patents surveyed for this study, it is possible to perceive the sector interest in the functional food market, as it focused
on the development of products with better nutritional properties. This demonstrates that the sector seeks to meet market trends through
the development of food technologies, as well as acting in the marketing of its new products as a way to guarantee competitiveness and
market share (Silva 2014).

4. Conclusions

From the data presented in this technological prospective study, it was possible to identify a reduction in the number of patents
registered in the non-alcoholic fruit beverage sector after 2020, the year that marked the beginning of the coronavirus pandemic. In
addition, it was identified that Asian countries lead the registration of patents in the area, while Brazil occupied second place in the
ranking of the largest patent holders which is linked to its large fruit production. Inventors are dispersed, so that few of them have
more than one patent in their name within the studied area. It was identified that even though Brazil is the third largest fruit producer
and produces and exports a large part of the fruits cited in the patents, Japan was the country with the most innovations related to
fruit beverages. In addition, it was noticed that patents from Japan are more linked to the industrial sector, while those from Brazil
originate from research and teaching institutions. This demonstrates the need for the country to improve its innovation ecosystem
and encourage R&D by national companies, as a way to achieve greater competitiveness in international trade. This has the potential
to help overcome the primary exporting profile of the Brazilian economy, where adding value to traded items can increase the
positive balance in negotiations. The non-alcoholic fruit beverage market is made up of several products, both regulated and unreg-
ulated, that compete with each other. Products that do not have fruits as their main item in the composition mimic the characteristics
of those properly derived from fruits, seeking greater acceptance by consumers who seek healthier foods. This requires redoubled
care from customers to ensure the purchase of truly healthy products with nutritional value within what they are seeking. For future
research, it is recommended to include patents on regional beverages from the researchers' context, such as cajuina in Piaui, Guarana
Jesus in Maranhdo, and Caju Soft Drink in Ceara. These beverages have participation in the market of their localities, making the
companies responsible for them important local innovation players.
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