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PERCEPTION OF BRAZILIAN CONSUMERS REGARDING THE REPLACEMENT OF ANIMAL PROTEIN BY ALTERNATIVE VEGETABLE SOURCES 



ABSTRACT
Behavior and perception consumers’ about the potential use of alternative sources can guide the development of foods tasty, healthy, and sustainable, such as ice cream. In this context, the objective of the study was to explore the perceptions of consumers from different regions of Brazil (n=212) regarding the use of raw materials from different native biomes through the application of an online questionnaire. From the results, it is possible to infer that consumers understand that the use of native sources can drive the development of diversified plant-based foods using alternative sources aligned with consumer demands. Environmental sustainability, income generation for local populations, and health concerns were the main factors pointed out to justify the use of these native sources. In addition, the interest in consuming plant-based products has increased mainly in groups that are not always the target of this market, with the appeal of being healthier and sustainable without giving up the flavor and sensory experience that involves their consumption. Thus, the valorization of these raw materials can encourage the sustainable exploitation of these resources and foster regional socioeconomic development, through the development of new products.

INTRODUCTION
	Ice cream is a widely consumed product in many parts of the world, and is a very popular and diverse product, widely consumed for its sensory experience and nutritional value. (1, 2, 3). Due to the expansion of the plant-based market, the plant-based ice cream segment has been boosted.
	Despite all the challenges involved in developing plant-based products in this category, a diversity of products is often offered to consumers, who are increasingly looking to make food choices that positively impact their health and the environment, yet deliver taste and indulgence. According to PINTO et al. (4), consumers no longer seek to restrict certain foods from their diet, but rather replace them with healthier options, which has fueled this global trend that involves the expectations and beliefs that a healthier diet can generate health benefits for consumers.
	In this context, there is the opportunity to stimulate the development of new products from native plant species, distributed among the Brazilian biomes, with little explored functional and nutritional potential, which enables a wide variety of combinations between species. The development of products from the prospecting of new raw materials promotes innovation and sustainability in the food production chain. In addition to studying new sources and expanding the number of products on offer, knowing and understanding the consumers' perception of products that substitute a vegetable for animal protein is essential to the success of this market. The knowledge of which factors are considered more important during the process of choice and acceptance of plant-based products by consumers has been the subject of several studies: meat products (5, 6) plant-based milk (7) plant-based ice creams (8). 
	There are several useful tools to capture consumer perceptions quickly and practically, among them questionnaires. Studies exploring the preferences, perceptions, and behaviors of various groups regarding new plant-based products have been conducted using questionnaires (9, 10). In addition, the answers obtained through this survey help in the development of foods more aligned with the consumers' desires, since it allows to listen to them while designing a new product, being a tool to design marketing strategies to reach different consumer segments and to stand out in a competitive market such as the plant-based products (8). Thus, the use of methodologies such as the application of questionnaires may be interesting to gain insights into perpections consumers’ about to native plant sources little used and that has the potential to contribute to the diversification of plant-based ice creams.

OBJECTIVE 
This work aimed to investigate the perception of Brazilian consumers about the use of native plant sources from different biomes in the development of plant-based ice creams. 

METHODOLOGY 
	The research was approved by the Ethics Committee on Human Research of the Federal University of Viçosa (UFV), consubstantiated opinion number 5.291.419. To survey the opinion of consumers regarding the use of native sources from the Brazilian biome, in the development of plant-based ice cream, a questionnaire (voluntary and online) using Google forms were applied. The draft version of the questionnaire was pre-tested for accuracy and understanding of instructions and terminology using an online survey with a convenience sample (n = 30). Participants were recruited via email, media, and social media.
Thus, the core questions explored in the survey were:
1.        What degree of substitution of animal-source ingredients for plant sources in dairy products would you be willing to accept?
2.        What do you think about the use of little-known native plant sources from the Brazilian biome for the development of plant-based products?
3.        What are the three main reasons you consider important for the use of native plant sources from the Brazilian biome in the processing of new products? 
4.        Which of the plant sources listed below would you consider most interesting to be used in the development of plant-based ice cream? 
           The data was collected from consumers in different regions of the country, and the questionnaire was disseminated through different media and e-mails.
 
RESULT AND DISCUSSION
	Among the 211 individuals of different regions of the country (18 years or older). 26% were men, which 22.3% (n=47) consider themselves omnivorous, 1.9% (n=4) vegans, and 1.4% (n=3) vegetarians.  Of the participants, 74% were women, which 54% (n=115) declared themselves omnivorous, 10.4% vegans (n=22), and 5.7% (n=12) vegetarians. 
In response to the question about the degree of substitution they would be willing to accept in dairy products, 51% (n=107) are willing to make a partial substitution and 31.3% (n=66), indicated that they would be willing to substitute completely. Thus, proposing new foods that combine ingredients of animal and plant origin may be a way to promote foods and boost this market and serve more consumers.
The respondents were asked to indicate their opinion on the use of native and little-known plant sources from the Brazilian biomes for the development of plant-based products (Figure 1). About 90% of the participants approve of the use of native plant sources in the development of plant-based products. This shows the consumer is open to discovering new foods from these raw materials.
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Figure 1.  Percentage of consumer responses regarding the evaluation of the use of native plant sources in the development of new products. Source: The authors.

[bookmark: _Hlk117244756]	As for the main reasons that were considered important to justify the use of these raw materials, the following stand out: environmental sustainability (64.5%) followed by income generation for the local population (57.3%) (Figure 2). This reinforces the idea that consumers understand that the development of new products must be aligned with environmental issues, in addition to promoting the improvement of the quality of life and work of the populations that depend on these crops as a source of income. Some studies have already reported that the growth of consumer perception regarding the origin, safety, and quality of food and what affects this production has on the environment (11, 12, 13, 14). Health concerns (42.7%) were also given as a reason for using native plant sources in plant-based products. According to PINTO et al., (15) the increased perception of the healthiness of foods is driving current and future food choices. 
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Figure 2. Main reasons pointed out by the participants as the main ones for the use of native sources from Brazilian biomes. Source: The authors.

	To verify the potential of plant sources, the participants were asked about which sources are considered more important for the development of new products, in which fruits (43.6%) and nuts (37.4%) were the main alternatives to be used as raw materials for plant-based foods. There is a diversity of nuts and fruits that are little explored and often unknown by the majority of the population. Thus, developing products from these and other sources will promote an increase in the diversity of plant-based products and allow the commercial expansion of these products to regions different from those where the plant sources are traditionally produced, leading to the popularization of their consumption.
Of the participants, 35% (n=74) indicated that they have already consumed or are interested in consuming plant-based ice cream made from plants, of which 8% (n=6) declared to be vegan, 23% (n=17) vegetarians, and 63% (n=47) flexitarians. Interestingly, this higher propensity of omnivorous consumers indicates that such products may be attractive, regardless of the type of diet, showing a more general and growing interest in options without animal raw materials. The substitution of animal ingredients for vegetable sources with technological and nutritional potential in plant-based ice cream can provide health benefits to consumers.  In this sense, sources native to the Brazilian biomes, such as nuts and exotic fruits, can be an alternative not only to expand the diversity of products but also to stimulate food security, as well as improve the productivity and income of small producers, strengthening and adding value to the new products developed.

CONCLUSION 
	The use of a questionnaire to obtain the perception of consumer behavior about the use of native sources from the Brazilian biome for the development of plant-based ice creams indicated interesting results. Consumers said that the use of these sources, especially native nuts and fruits, for the development of products is positive. Environmental sustainability, income generation for the local population and health, and personal well-being were the main reasons for using alternative vegetable sources. Thus, by boosting the development of plant-based products from the valorization of the diversity of fruits, nuts, and seeds little explored from the Brazilian biome it is possible to add value to products, foster sustainable development, generate income, and popularizing these raw materials. 
	Therefore, the results of this study can help in the development of indulgent plant-based ice creams that claim to be more indulgent, sustainable, healthy, and aligned with consumer desires.
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