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Abstract

Quinoa is a grain from the Andean region in South America that possesses high potential due to its nutritional and
functional qualities. However, outside the Andean region, quinoa is rarely consumed. This may happen due to lack of
knowledge about their nutritional quality and health benefits or the high cost of importing the grains. Taking that into
account, the study aimed to evaluate the profile of Brazilian consumers in relation to the use of quinoa in food,
knowledge about its nutritional value and health benefits of its consumption. Data were obtained through an online
form and analyzed using Epi Info® software. The survey was carried out with 406 people and showed that the profile
was predominantly female who were 36 to 50 years old. Most of the interviewed public have omnivorous food. It was
found that the 258 respondents knew about quinoa and 187 said they consume or have already consumed the grains.
The frequency of consumption is sporadic with white quinoa being the most used one. Knowledge about quinoa and
its health benefits is little which can influence the frequency and interest in its consumption. Thus, it is extremely
important that works are published regarding quinoa and its nutritional value and health benefits in order to encourage
its introduction into population’s diet as well as to stimulate food industries make use of it as an ingredient in the
production of nutritious and functional food.

Keywords: Chenopodium quinoa; Functional Food, Health; Consumer Behavior; Nutritive Value; Edible Grain.

Resumo

A quinoa é um gréo de origem Andina, regido pertencente a América do Sul que possui elevado potencial para ser
utilizada na alimentagdo humana devido a sua qualidade nutricional e funcional. No entanto, fora da regido Andina, a
quinoa é pouco consumida. 1sso pode ser devido ao pouco conhecimento sobre a sua qualidade nutricional e de seus
beneficios para a salde ou ao alto custo de importagdo dos grdos. Diante do exposto, o estudo objetivou avaliar o
perfil dos consumidores brasileiros em relacdo ao uso da quinoa na alimentacdo, o conhecimento sobre seu valor
nutricional e os beneficios de seu consumo para a satde. Os dados foram obtidos através de um questionario online e
analisados usando o programa Epi Info®. A pesquisa foi realizada com 406 pessoas e mostrou que o perfil foi
predominantemente do sexo feminino, com idade entre 36 a 50 anos. A maioria do publico entrevistado apresenta
alimentacdo onivora. 258 entrevistados informaram conhecer quinoa e 187 afirmaram que consomem ou ja
consumiram os grdos. Contudo, a frequéncia de consumo € esporadica, sendo a quinoa branca o tipo mais utilizado. O
conhecimento sobre a quinoa e seus beneficios para a satde sdo escassos, 0 que pode influenciar na frequéncia e no
interesse pelo seu consumo. Portanto, é de suma importancia realizar maior divulgagdo sobre a quinoa, sobre o seu
valor nutricional e os beneficios para a salde, tanto para incentivar a sua introdugdo na dieta da populagéo quanto para
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estimular as inddstrias alimenticias a utiliza-la como ingrediente na producdo de alimentos funcionais e mais
nutritivos.

Palavras-chave: Chenopodium quinoa; Alimento funcional; Saide; Comportamento do consumidor; Valor nutritivo;
Gréo Comestivel.

Resumen

La quinua es un grano de origen andino, region perteneciente a América del Sur que tiene un alto potencial para ser
utilizada en la alimentacion humana debido a su calidad nutricional y funcional. Sin embargo, fuera de la regién
andina, la quinua rara vez se consume. Esto puede deberse a la falta de conocimiento sobre su calidad nutricional y
beneficios para la salud o al alto costo de importacion de los granos. Teniendo en cuenta lo anterior, el estudio tuvo
como objetivo evaluar el perfil de los consumidores brasilefios en relacion con el uso de la quinoa en la alimentacion,
el conocimiento sobre su valor nutricional y los beneficios para la salud de su consumo. Los datos se obtuvieron a
través de un cuestionario en linea y se analizaron con el programa Epi Info®. La encuesta se realiz6 con 406 personas
y mostré que el perfil era predominantemente femenino, con edades entre 36 y 50 afios. La mayoria del pablico
entrevistado presenta alimentacion omnivora. 258 encuestados informaron conocer la quinua y 187 dijeron que
consumen o han consumido los granos. Sin embargo, la frecuencia de consumo es esporadica, siendo la quinua blanca
el tipo mas utilizado. El conocimiento sobre la quinua y sus beneficios para la salud es escaso, lo que puede influir en
la frecuencia e interés en su consumo. Por ello, es de suma importancia promover una mayor difusion de la quinua, su
valor nutritivo y sus beneficios para la salud, tanto para fomentar su introduccion en la dieta de la poblacion como
para incentivar a las industrias alimentarias a utilizarla como ingrediente en la elaboracion de alimentos funcionales. y
alimentos mas nutritivos.

Palabras clave: Chenopodium quinoa; Alimentos Funcionales; Salud; Comportamiento del Consumidor; Valor
Nutritivo; Grano Comestible.

1. Introduction

Quinoa (Chenopodium quinoa Willd) belongs to the family Chenopodiaceae to which beetroot and spinach vegetables
also belong (Filho, 2014). It is considered a pseudocereal as it has starchy grains similar to cereals although it comes from
another botanical family (Martinez-Villaluenga et al., 2020). It is a grain specie of annual cultivation originating in South
America (Lopez-Marqués et al., 2020) where it is cultivated for food in the following countries: Colombia, Peru, Bolivia,
Ecuador, Chile and Argentina. It is important to highlight the largest areas of cultivation and harvesting: Bolivia, Ecuador and
Peru (FAO, 2019; Lim et al., 2020; Hazzam et al. 2020).

Quinoa stands out nutritionally due to its high protein content and quality and the absence of gluten (Fletcher, 2016;
Pereira et al., 2019). The protein content varies between 11 and 19% (Rao and Shahid, 2012) and they contain lysine and other
essential amino acids being compared with casein, the protein fraction of milk (FAO, 2013). Regarding carbohydrates, it has
about 49 to 68% (Bhargava et al, 2006; Filho et al., 2017) with a low glycemic index which can contribute to the control and
prevention of diabetes and obesity (Ogungbenle, 2003; Graf et al., 2014; Pellegrini et al., 2018). Because it is gluten-free,
quinoa is a good option for people with celiac disease as it allows a greater variety of more nutritious and suitable food for
people with this pathology (Filho et al., 2017; Pereira et al., 2019; Tang et al. 2015). The grains have a balanced content of
vitamins, minerals and functional properties that make quinoa promising for human consumption (Vega-Galvez et al., 2010).
The content of minerals in quinoa is higher than that of most cereals. When compared to corn and rice, quinoa has higher
levels of calcium, iron, magnesium, phosphorus, potassium and zinc. It has levels of vitamins, folic acid, thiamine and
riboflavin similar to those of corn and rice (FAO, 2013; Koziol, 1992). As it contains a grain of high biological value, it can be
used to fortify flours such as wheat, corn and tubers (Castro et al., 2007).

Quinoa seeds have around 2 to 9.5% lipids whose amount is higher than that of corn (Ando et al., 2002; Peiretti et al,
2013). Quinoa oil is rich in fatty acids such as linoleic acid (49-56.4%), oleic acid (19.7-29.5%) and linolenic acid (8.7-11.7%)
(Filho et al., 2017). Fatty acids are essential and have important functions in the body, for instance, they are part of the
composition of plasma membrane structures and have anti-inflammatory effects (Patel et al., 2020). As it is rich in fiber,

quinoa daily consumption can contribute to the reduction and control of the lipid and glycemic profile improving digestion,
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facilitating the process of absorption of other nutrients presented in the diet and increasing satiety (Filho, 2014; Repo-Carrasco
et al., 2003). In general, the chemical composition may vary according to variety and to environmental and growing conditions.
Moreover, quinoa has high nutritional quality (Tapia, 2000; Valencia-Chamorro, 2003).

Quinoa has a rich source of bioactive compounds when compared to cereals which may contribute to reducing the risk
of chronic diseases such as diabetes, cardiovascular diseases and obesity (Abderrahim et al., 2015; Lim et al., 2020; Kris-
Etherton et al., 2002; Del Rio et al., 2013). Bioactive compounds are extra nutritional constituents that are usually found in
small amounts of food such as phenolic acids and flavonoids which have antioxidant capacity (Kris-Etherton et al., 2002). The
good antioxidant activity detected in quinoa can be attributed to phenols and flavonoids suggesting that quinoa has favorable
biological properties for health and it is recommended as functional food (Pellegrini et al., 2018; Nickel et al., 2016). The
amount of these compounds in the grains depends upon the genotype, soil, environmental conditions, plant age, and so on
(Pellegrini et al., 2018).

Thus, quinoa can be considered a strategic culture with the potential to contribute to food security and sovereignty due
to its nutritional quality, its wide genetic variability and tolerance regarding drought and salinity (Lim et al., 2020; Bojanic,
2011; Joshi et al., 2019). Quinoa varieties can be classified as bitter or sweet depending upon the saponin content presented in
the seeds (Soltani et al., 2021). Saponins are secondary metabolites that give a bitter taste to seeds. For this reason, varieties
with low saponin content called sweet quinoa have been preferentially developed for human consumption (Soltani et al., 2021).
The size and shape of the seeds can vary from large to small and from flat to oval respectively. The color of the beans varies
from light yellow and white to purple and black. The most commonly consumed is the yellow and white ones (Ruiz et al.,
2014; Hazzam et al., 2020).

Regarding human food, grains can be consumed in the same way as rice added to salads, soup and sauces. The flour
can be used in cakes and bread, the flakes can be eaten with fruit, yogurt and vitamins as well as they can be processed by
industries and sold in the form of pasta, snacks, cookies and beverages (Capriles & Aréas, 2012; Brito, 2016). The seeds can
also be fermented in order to make beer (Vilcacundo & Herndndez-Ledesma, 2017).

In Brazil, quinoa was introduced in the 1990s with the development of the BRS PIABIRU cultivar and due to genetic
improvement, the seeds do not have saponins (Spehar & Santos, 2002). However, quinoa is still not widely consumed in the
country for several reasons such as the high cost of imported grains and lack of knowledge of its benefits (Navruz-Varli &
Sanlier, 2016) since most of the grains consumed are imported.

Despite all these attributes, there are still few studies on the inclusion of quinoa in Brazilian population’s eating habits
due to little knowledge of its benefits, limited marketing or high importation cost. Then, it is clear that there is an urge for more
studies to improve knowledge about this grain and greater dissemination of its benefits. Nowadays many consumers are
looking for food that can provide health benefits and contribute to improve life quality (Gray, 2002; Annunziata et al., 2015;
Annunziata et al., 2016). Consumer awareness of functional food is a factor that influences future acceptance of functional
products (Gray, 2002). Therefore, disclosure about functional and nutritional benefits of food can increase demand for its
consumption (Annunziata et al., 2016).

In this way, the objectives of the study covered the evaluation of Brazilian consumers’ profile, their eating habits, the
consumption of quinoa and the frequency of its use in food. The aim of the work was also to investigate Brazilians” knowledge
about quinoa nutritional value and health benefits and to analyze the relationship of these variables with the general

characteristics of the participants’ profile.
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2. Methodology
Questionnaire characteristics

This is a qualitative, descriptive and exploratory research that was carried out, with data collection through the
application of on line survey (Minin, 2006; Liudke & Andre, 2013).

For data collection, one used a questionnaire with 27 questions, 2 discursive questions and 25 multiple-choices.
Questions about social and economic aspects were included as well as specific questions about quinoa consumption and
knowledge.

The questionnaire was divided into 16 sections which had conditional questions, that is, depending upon the answer to
the question, the participant was directed to another section. Before its publication, pre-tests were carried out to assess the
clarity of the questions as well as their disposition.

According to Resolution n°® 510/2016 - Clause 1 - Sole paragraph, item | and Clause 2 - item XIV, the survey did not
require approval by CEP/CONEP system because it was a public opinion survey, therefore, the signature of the Informed

Consent (TCLE - initials in Portuguese that stands for Termo de Consentimento Livre Esclarecido) was waived.

Disclosure of data collection instrument

The questionnaire was widely disseminated through e-mails, facebook, whatsapp, and other social networks. The
application took place through the free tool offered by Google, that is, Google Forms. Before answering the questionnaire,
each participant was informed about the purpose of the study.

As the survey was available online, anyone who met the criterion of being over 18 years old, regardless of age,
income or location, could participate, that is, all people who accepted it and were able to answer the questionnaire were
included. What made it possible to reach an audience with different sociodemographic characteristics, ages, eating habits, etc.

To carry out the research, the questionnaire was available from 04/06/2021 to 06/20/2021. It took 2 months and 14
consecutive days to be filled out on Google Forms at the following website: https:/ /forms.gle/qUZnQ4JFagjgXrJA8

Determination of sample size

According to the methodology described by Barbetta (2002), the size of the participating sample was defined using
the following formula:

n°=1/E2

That stands for:

n° = first approximation of the sample

E2 = tolerable sampling error

For the work, a confidence level of 95% and a tolerable sampling error of 5% were used. To calculate the sample size
(N), the size of Brazilian population with 212,143,299 inhabitants was considered as stated on the website of Statistics and
Geography Brazilian Institute (IBGE) on October 7, 2020 at 9:45 a.m. (IBGE, 2020).

N=Nxn°/N+n°

After carrying out the calculations, it was estimated that the sample size needed for the research corresponded to
399.99 people, that is, at least 400 participants. At the end of the time available to answer the questionnaire, a total audience of

406 people was reached.
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Data analysis
For data processing and data analysis, Microsoft Excel® software was used. After building the database, it was
exported to the Epi Info® program where statistical analyzes of absolute frequency, relative frequency and confidence interval

were performed (Dean et al., 1994).

3. Results
Sociodemographic characteristics of the participants

Regarding the profile of 406 respondents in the survey, 75.62% were female and 24.38% male, 44.09% were
approximately 18 and 24 years old, 39.26% with higher education, 39.55 % had an income range of 3 to 5 minimum wages

(Table 1) and 55.42% had no relationship with college and/or work involving food.

Table 1 - Social and economic profile.

Social and economic Relative Confidence

variables frequency (%0) interval (95%)
Gender
Female 75.62 (71.21 - 79.24)
Male 24.38 (20.46 —28.79)
Age group
18 to 24 years old 44.09 (39.34 — 48.95)
25 to 35 years old 26.11 (22.07 - 30.59)
36 to 50 years old 22.17 (18.40 — 26.46)
51 years old or more 7.64 (5.43 -10.63)
Scholarity

Elementary school 1.48 (0.68 — 3.19)
High school 23.21 (19.36 — 27.56)
Undergraduation 39.26 (34.63 — 44.09)
Technical education 7.65 (5.44 - 10.66)
Graduation 28.40 (24.22-32.97)

Income*

1 to 2 minimum wages 29.35 (25.11 - 33.98)
3 to 5 minimum wages 39.55 (34.89 — 44.41)
6 to 10 minimum wages 19.40 (15.83 — 23.55)
More than 10 minimum wages 11.69 (8.91 — 15.20)

*Taking into account the minimum wage of R$1,100.00 (Brazil, 2021). Source: Authors

Table 1 presents the social and economic profile of the respondents, which included gender, age, scholarity and
income. It is interesting to observe that there was a predominance of females. Among the 406 respondents, 307 were female.
When analyzing only the female audience, 43.65% (ICgs0 38.21% - 49.24%) were between 18 and 24 years old and 40.98%
(I1Cgs% 35.61% - 46.58%) had an income from 3 to 5 minimum wages. Regarding the male audience (99) participating in the
research, it was possible to observe that 45.45% (1Cgsy% 35.41% - 55.77%) were between 18 and 24 years old and 35.05%

(1Cgs% 25.64% % — 45.41%) had an income from 3 to 5 minimum wages.
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Eating habits and health

Based on the data obtained, the research showed that 89.14% of the participants had omnivorous food, 85.43%
without food intolerance or allergy and 85.47% without chronic disease (Table 2).

According to eating habits, 79.01% (ICgsy 74.78% - 82.70%) of interviewees reported that they considered their diet
healthy. And among those who answered no, 94.19% (I1Cgsy% 86.95% - 98.09%) would like it to be healthier.

Table 2 - Variables on eating habits and health.

. . . Relative Confidence Interval
Variables on eating habits and health Frequency (%) (95%)
Tipo de alimentacéo
Omnivorous, one eats meat and vegetables 89.14 (85.73 -91.81)
Lacto-ovo vegetarian, one does not consume meat, but 765 (5.44 — 10.66)
consumes eggs and dairy products
St_rlgt vegetarian, ones does not consume any food of animal 0.99 (0.38 - 2.51)
origin
Others 2.22 (1.17-4.17)
One has food intolerance or allergy
Yes 1457 (11.46 — 18.34)
No 85.43 (81.66 — 88.54)
One has chronic disease
Yes 1453 (11.44 - 18.29)
No 85.47 (81.71 - 88.56)

Source: Authors.

Quinoa consumption and knowledge about its nutritional and functional qualities and its health benefits

Regarding knowledge about quinoa, 63.55% of the participants answered that they knew about it, 46.17% consume
it or have already consumed it (Figure 1), 70.97% eat it sporadically and 38.80% with ingestion of white quinoa (Table 3).

When asked about their knowledge of quinoa nutritional and functional quality, more than half of the interviewees
(221 participants, 54.43% - 1Cosy 49.83% - 59.49%) of the survey reported not having information about them (Figure 1). Only
30 participants (7.38%; 1Cgs0 5.25% - 10.40%) reported that it is high in protein, gluten free, contains essential amino acids,
high in fiber and rich in antioxidants.

When asked if they knew about the benefits of quinoa consumption, 63.28% (ICgsy 58.46% - 67.84%) of
interviewees said no (Figure 1). Among those who answered yes, 16.67% (1Cgs% 11.09% - 23.61%) reported as advantages of
its consumption that it helps in the reduction of obesity, cholesterol reduction, prevention of cardiovascular diseases, intestinal

regulation and in the control of Celiac Disease.
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Figure 1 - Knowledge about quinoa and consumption. The error bars correspond to the confidence interval at the 95% level.
100
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40
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30
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10

Source: Authors.

Figure 1 shows the results obtained when analyzing knowledge about quinoa, consumption of quinoa and
knowledge about its health benefits. Although 63.55% of people reported that they know quinoa, it is clear that knowledge is
superficial. Because, only 45.17% of the interviewees know about its nutritional value and 36.72% know about its health

benefits.

Table 3 - Type of consumed quinoa and frequency of consumption.

Confidence

Relative Frequency Interval (95%)

Variables on consumption

(%)
Consumption frequency
Daily 2.15 (0.59 - 5.41)
Once a week 9.68 (5.84 - 14.86)
2 to 4 times a week 5.38 (2.61 -9.66)
5 to 6 times a week 0.54 (0.01 -2.96)
Once a month 11.29 (7.13 - 16.74)
Rarely 70.97 (63.88 — 77.38)
Type of consumed quinoa
Yellow 14.21 (9.50 - 20.12)
White 38.80 (31.70 - 46.27)
White and yellow 8.74 (5.08 - 13.81)
White, yellow and black 0.55 (0.01-3.01)
White and black 3.28 (121-7)
Black 19.13 (13.70 - 25.85)
Red 5.46 (2.65—9.82)
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Red and yellow 0.55 (0.01-3.01)

Red and white 4.37 (1.91-8.43)
Red, white and black 3.28 (1.21-7)

Red and black 1.64 (0.34-4.72)

Source: Authors

Quinoa consumer’s profile

Taking into account 406 respondents, 187 have consumed or consume quinoa. Regarding the profile of the
consumer sample studied, 85.03% (ICgs0, 79.09% - 89.81%) are female, 40.86% (ICos0 33.72% - 48.29%) have an
undergraduation course, 40.98% (ICgs% 33.78 - 48.48) have an income from 3 to 5 minimum wages and 32.62% (I1Cgsy% 25.96%
- 39.84%) are between 36 and 50 years old (Table 4).

Table 4 Quinoa consumers’ profile.

Quinoa consumers Relative Frequency (%) Confidence interval (95%)
Gender
Female 85.03 (79.09 — 89.81)
Male 14.97 (10.19% - 20.91%)
Age group
18to 24 29.95 (23.48 — 37.06)
251035 25.67 (19.57 — 32.55)
36 to 50 32.62 (25.96 — 39.84)
More than 51 11.76 (752- 17.27)
Scholarity*
High school 15.05 (10.24 - 21.02)
Undergraduation 40.86 (33.72 - 48.29)
Graduation 38.71 (31.67 — 46.11)
Income
1 to 2 minimum wages 14.21 (9.50 - 20.12)
3 to 5 minimum wages 40.98 (33.78 — 48.48)
6 to 10 minimum wages 26.78 (20.51 -33.81)
More than 10 minimum wages 18.03 (12.75 - 24.38)

* |t is important to enhance that educational levels were informed by the majority of interviewees. Source: Authors.

Table 4 shows the distribution according to their socio-demographic profile of quinoa consumers. Among
consumers, 14.25% reported having gluten intolerance. Regarding the frequency of consumption, 70.97% (ICgsy% 63.88% -
77.38%) consumed quinoa sporadically and 38.80% (ICgs0 31.70% - 46.27%) consumed white quinoa (Table 3). It is
interesting to note that most consumers reported that they do not have food intolerance or allergies and do not have chronic
disease. It was expected that the number of consumers with food allergies would be higher, especially due to the fact that
quinoa is gluten free.

Most consumers, 84.14% (ICgs9 78.38% — 89.30%), consider their food healthy. It was also observed that 64.52%
(1Cgs% 57.18% — 71.38%) had knowledge about health benefits of consuming quinoa.
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Part of quinoa consumers (26.74%, 1Cgs% 20.54% — 33.69%) have already used the grain replacing some ingredients
in recipes and the way in which quinoa is most used is in the preparation of cakes (6, 82%, 1Cgsy 1.43% - 18.66%) and quibes
(4.55%, 1Cgs59 0.06% - 12.02%). When asked if it is an affordable product, 62.12% (ICgse 54.75% - 69.17%) reported finding it
easy in the markets and with an average price of R$10.00 to R$20.00 for 250g of grain.

Reasons that would hinder and promote quinoa consumption

In terms of reasons that make it difficult to consume quinoa, 61.5% indicated that the main barrier is lack of
knowledge and 23.4% due to lack of interest in consuming it. Even not consuming this food, 74.31% (1Cos% 67.98% — 79.97%)
consider the fact of having a healthy diet.

Among the factors that would promote the consumption of quinoa, the most relevant ones mentioned by the
interviewees are health (78.5%) and curiosity (34.25%).

Furthermore, it was possible to observe that among quinoa non-consumers, 65.60% (ICgs% 58.88% - 71.88%) do not
know this grain. The main reason reported as an impediment to quinoa consumption was the lack of knowledge of the grain
(56.22% - 1Cos0 49.34% - 62.93%). Among those who are not quinoa consumers (218 participants), 87.50% (I1Cgs0, 82.34% —
91.60%) are not aware of its health benefits.

Correlations between variables
Relationship of gender and age variables regarding knowledge and quinoa consumption

By correlating gender with knowledge and quinoa consumption, it was possible to observe that 71.01% (1Cosu
65.70% - 75.80%) of females know quinoa, but only 51.79% (1Cgsy 46 .21% — 57.32%) consume it or have already consumed
it. In relation to men, 40.40% (ICgs4 30.66% - 50.74%) know quinoa, but only 28.57% (ICgss 19.90% - 38.58%) consume it or
have already consumed it (Figure 2).

The variables knowledge and age group of interviewees showed interesting relationships. It was observed that
36.05% (1Cgs9 30.18% — 42.23%) of young adults, that is, that ones who were between 18 and 24 years old, were the ones who
were most familiar with quinoa (Figure 2). This is an interesting result, because younger people know and have consumed
quinoa and older people, who, in general, tend to take more care of their health, were the least representative in terms of
knowledge about quinoa. Figure 2 is composed of a graph showing the frequency of knowledge about quinoa and quinoa
consumption of the general public. And the table to the side shows data on the relationship between knowledge about quinoa

and consumption with gender and age group.
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Figure 2 - Relationship of gender and age variables regarding knowledge and quinoa consumption. The bars show the relative frequency (%) in relation to the general public

of the total participants. The table presents data on the relationship between knowledge about quinoa and consumption with gender and age group.

Gender Age
Women Men 18a24 25a35 36a50 51 or more
Do you know quinoa? Yes @55 TL01% © 4040% :36.05% | 24.42% | 30.62% i 891%
g Do youknow quinoa? No ||| <+ 28.99% i 59.60% 58.11% i 29.05% i 7.43% | 541%
: | |
% e —————— ,,,,,, , ,,,,,,,,,,,,,,,,,,,,,,,,, ,
© Do you consume quinoa? Yes | 4617 51.79% | 28.57% 29.95% | 25.67% | 32.62% | 11.76%
Do you consume quinoa? No — 5383 4828% i T143% | 5642% i 26.61% | 12.84% | 4.13%
0 20 40 60 80 100

Frequency in relation to the general public (%)

Source: Authors.
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Relationship between the incentive and the limitation for consumption with age group and gender
When associating the reasons that would promote the consumption of this food with the age group of the
participants, it was observed that the younger ones tended to consume it out of curiosity (21.23%) while the older ones would
consume it aiming health benefits (58.06%). Regarding gender, women aimed health (31.37%) and men aimed curiosity
(25.51%).
Approximately thirty-six percent (36.45%) of interviewees reported not knowing quinoa. Regarding them, 82.39%
(1C95% 75.12% — 88.27%) stated that what prevents their consumption is the lack of knowledge about the grain.

Relationship between eating habits and quinoa consumption

Among quinoa consumers, 15.59% (1C95% 10.70% - 21.62%) consider that they did not have a healthy diet, and
96.67% (1C95% 82.78% - 99.92%) of those wish it could be healthier.

When relating the eating style of quinoa consumers, it is possible to observe that the grain is most consumed in an

omnivorous diet (37.37%) followed by the lacto-ovo vegetarian diet (6.43%) (Table 5).

Table 5 - Relationship between eating habits and quinoa consumption.

Type of food One consumes it or has consumed whole or
processed quinoa grains (%)
Yes No
Omnivorous, one eats meat and vegetables 37.37 51.73
Lacto-ovo vegetarian, one does not consume meat,
. 6.43 0.99
but consumes eggs and dairy products
Str_lct vegetarian, one does not consume any food of 0.74 0.24
animal origin
Others 1.48 0.74

Source: Authors.

This is a surprising relationship, because most respondents have an omnivorous diet, indicating that the type of diet

does not interfere with the choice to consume quinoa.

Relationship between consumers and knowledge about the benefits of quinoa
By associating consumers’ knowledge about quinoa benefits, it can be seen that 64.17% reported knowing its health

benefits (Figure 3).
Among the benefits known by consumers, the most cited were helping to reduce obesity, lower cholesterol, prevent

cardiovascular diseases, intestinal regulation and control celiac disease.
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Figure 3 - Quinoa consumers’ knowledge regarding its health benefits.

Do you consume or have ever
consumed whole or processed
quinoa grains?

Yes Not
46,17% 53,83%

Do you know the health Do you know the health
benefits of quinoa benefits of quinoa
consumption? consumption?

Yes Not Yes Not
64,17% 32,29% 12,38% 86,69%

Source: Authors.

This is an interesting result of this research that shows that most people who know the health benefits of quinoa are
consumers or have already consumed the grain, finding a link between consumption and health care.
Comments and/or Suggestions from the participants

At the end of the questionnaire, there was a discursive question intended to those who wanted to leave a suggestion
or comment (Table 6). In general, it can be seen that most of the answers were statements about the importance of including
quinoa in eating habits as well as the importance of increasing the dissemination of the benefits of its consumption for health
and the introduction of the grain in school meals. Some participants who until then were unaware of that food intend to try it
and incorporate it into their diet, stating that research of that style can help in the dissemination of knowledge and provide
information and clarification to the population.

Table 6 - Discursive answers to the question: “If you wish, write a comment or observation about the research”.

The most interesting comments and suggestions

“It is very important that we include quinoa in our diets because when it is combined with other food, fruits and vegetables, it
helps us prevent diseases as well as it collaborates with the promotion of our quality of life.”

“Good studies, knowledge with a healthy life is human being’s greatest wealth. Thank you for the opportunity to participate in the
survey.”

“I don't know quinoa, however, after this research | will be looking for information on the subject. | believe that at the beginning
they could have made a brief summary available so that people unfamiliar with the subject could get to know it better.”

“I believe that quinoa should be more publicized and used in school lunches.”
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“I think research like this one is extremely important. I would like to suggest that it went beyond the limits of the university into
an informative action to the community, so that everyone can benefit from it. They could even create informative actions in health
centers.”

Source: Authors.

4. Discussion

The observation of quinoa consumption habit can generate a lot of information about the profile of its consumers,
such as gender, age group, reason for consumption and it is substituted in some recipe aiming to nutritionally enrich the
preparation (Freitas et al., 2000). In this research, there was a predominance of females in the sample and in relation to quinoa
consumption. This may be associated with the concern that women have with health. Being female is a predictor factor of
greater search for health care being measured with a magnitude of 2.43 times compared to males (Ribeiro, 2005). A study
carried out by Schmidt (2021) on Brazilian population’s quinoa consumption also found a predominance of females (70%) and
young adults who were 21 to 30 years old among the participants.

Regarding the knowledge of quinoa, most claimed to know it, and 36.45% of the sample reported not knowing the
grain. Young adults who were 18 to 24 were the most familiar ones with quinoa. Considering that young people have more
access to social media and electronic devices in Brazil, the dissemination and advertisements made by digital influencers about
food may justify why young people are the ones who know most about quinoa (Amper, 2021). Regarding intake, 53.83% of
the interviewed public reported that they did not consume quinoa. Among the reasons that prevent or limit its intake, the most
cited are: lack of knowledge and lack of interest in its consumption. For Tarouco et al. (2019), the lack of knowledge of the
benefits and the high price were the main impediments to quinoa consumption.

The low consumption of quinoa in Brazil (FAO, 2019) may be associated with population’s misinformation regarding
the existence of the grain, high cost of importation and marketing and little knowledge about the nutritional value and its
benefits when inserted in everyday diet. Another impeding factor would be the eating habits of Brazilians who have traditional
customs inherited from European colonizers with most of the population maintaining cereals, mainly rice, wheat and corn as
the basis of their diet (Borges et al., 2010). The factors that make consumption strongly difficult justify the need for new
strategies for the insertion of this food in the national market. As one of the strategies, one could say the increase in the offer of
the product which would promote the reduction of its price in the market. Another important strategy would be to increase the
dissemination of functional and nutritional benefits (Annunziata et al., 2016) which would contribute to the inclusion of the
grain in Brazilian population’s diet, even if it is a slowly and gradually movement (Schmidt, 2021). Therefore, the
dissemination of food can increase the demand for its consumption.

According to the studied sample, more than half of the interviewees reported that the main reason that would lead to
the introduction of quinoa in eating habits would be for health reasons. In another study about that, according to those who
were interviewed who did not know quinoa, more than half would like to consume it after knowing some of its benefits and
nutritional qualities. In this way, the high nutritional quality of the grain was the main reason that encouraged its consumption
(Tarouco et al., 2019). When relating consumption to age group, it is observed that young people consumed it due to curiosity
while older people consumed it aiming health benefits. Regarding gender, women aimed health habits and men a bit of
curiosity. For Schmidt (2021), younger people tended to consume quinoa to diversify their diet while older people sought high
nutritional quality. Regarding the gender of the participants, most women sought nutritional quality and most men consumed to
diversify their diet.

Analyzing the perception of interviewees, less than half reported knowing the benefits of quinoa for health. The most
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reported benefits were: aid in reducing obesity, cholesterol reduction, prevention of cardiovascular diseases, intestinal
regulation and Celiac Disease control. When relating this information to the age group, it was observed that participants who
were 36 to 50 years old were the ones who were most aware of quinoa benefits. In a survey carried out by Schmidt (2021), it
was observed that young people who were 20 years old or younger were the ones who knew most about quinoa. Studies have
associated the intake of quinoa with a contribution to the reduction of plasma cholesterol levels by maintaining the shortest
time of contact of these compounds with the intestinal walls, reducing potential risks of diabetes, dyslipidemias, obesity,
cardiovascular problems, colon cancer and the help in Celiac Disease control (Ogungbenle, 2003; Graf et al., 2014; Pellegrini
et al., 2018; Filho et al., 2017; Pereira et al., 2019; Tang et al. 2015). These benefits are associated with the presence of fiber,
polyphenols, phytosterols, flavonoids, high fiber content, minerals and vitamins (Repo-Carrasco et al., 2003; Abderrahim,
2015).

Quinoa is a nutritionally rich grain with high protein content, high levels of fatty acids, bioactive compounds,
vitamins and minerals and it can be included in the diet aiming to achieve these health benefits. Since the biggest reason that
would lead the interviewed people to consume the grain would be in search of its health benefits. The presence of polyphenols,
phytosterols and flavonoids in grains contributes to the increased interest in their consumption (Abderrahim, 2015). From the
dissemination of information on its nutritional value, the culture of quinoa has gained global importance in food safety
coinciding with the growing demand of consumers for healthier food (Basantes-Morales et al, 2019).

Each year with the search for a healthier lifestyle, more and more people are concerned about health associated with
food (Franca et al., 2012). According to the sample surveyed, more than half consider the fact of having a healthy diet. Among
those who said they did not have this habit, most of them would like it to be healthier. Therefore, with the improvement of
eating habits, there is a demand for food rich in bioactive compounds which seek in addition to nutritional satisfaction, health
and well-being benefits (Kuster and Vila, 2020). A work developed by Lascano and Alejandra (2017) emphasized the
relationship between quinoa consumption and knowledge of its benefits, finding a link between consumption, health care and
appearance. However, its consumption could be conditioned by the concern with a healthy lifestyle with improvements in
eating habits, since although there is an awareness that it is a healthy food, the benefits arising from its consumption are not
fully known.

The substitution of an ingredient for quinoa in recipes is one of the forms of ingestion reported by consumers, using it
in cakes and quibes. This pseudocereal can be used in various culinary preparations to be part in daily meals such as in salads,
pies, soufflés, rice, hamburgers and sauces (Lemos, 2017).

By associating the participants’ eating style and quinoa intake, it can be seen that its consumption is higher in
omnivorous diets followed by lacto-ovo vegetarian diets. However, from the point of view of the vegetarian consumer, quinoa
combined with other cereals could easily serve as a strategy to replace animal protein, with great potential for modern,
conscious and more ecological eating habits (Vega-Galvez et al., 2010).

Quinoa has been considered one of the crops that has attracted a lot of attention in recent years (Navruz-Varli and
Sanlier, 2016). It has gained recognition for its promise of being a valuable functional and medicinal food (Ahumada et al.,
2016). Thus, surveys such as these have a very important role as a data collection instrument to produce knowledge about the
consumers (Alyrio, 2009). With the results obtained, it was possible to identify the consumers’ profile, the use of quinoa in
food and knowledge about its health benefits. The demand for more nutritious and healthy food is expanding and that provides

an opportunity to explore and insert this food in various sectors (Brito, 2016).
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5. Conclusion

The profile of Brazilian consumers participating in the study was predominantly female who were between 36 and
50 years old and had higher education. Most of the interviewed people reported not having chronic disease and food
intolerance or allergy. The fact that there was a greater participation of women in the research may be associated with the
concern they have with their health. In addition, more than 70% of women said they knew about quinoa, and more than 50%
had already consumed it while approximately 60% of men that were interviewed said they did not know this grain and more
than 70% of them had never consumed it.

Although more than 60% of interviewees reported knowing about quinoa, more than half of them reported that they
had never consumed the grain. Among consumers, the frequency is sporadic with white quinoa being the most eaten one. It
was observed that one of the factors that most influences in relation to non-consumption is lack of knowledge about quinoa
nutritional and functional quality and about its health benefits.

Participants who were 36 to 50 years old were those who had some knowledge about quinoa nutritional quality and
its benefits. In general, these people showed greater concern with health and many of them, who reported not consuming
quinoa, showed interest in using it in food due to its health benefits. On the other hand, younger and male interviewees were
curious to know and consume it.

Health care and the search for a healthier diet have encouraged the consumption of unconventional food that can
provide better quality of life. In this study, it could be seen that most people considered their diet healthy and, among those
who did not, most of them would like it to be. Many interviewees said that a bigger dissemination of information about quinoa
would be necessary as well as the fact that educational actions could be created including schools, for example, considering
that more knowledge could encourage consumption.

Therefore, it is extremely important to publicize quinoa encouraging its introduction into the population diet as well as
to stimulate food industries to use it as an ingredient in their production. Thus, studies using quinoa in their formulations, as an
addition or in substitution of other ingredients, and the verification of the sensorial acceptance of the consumer are suggested.

These studies can contribute to increasing knowledge about quinoa and its consumption.
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