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A B S T R A C T   

The microalga Spirulina and açaí fruit are foods with high concentrations of bioactive compounds. This work 
aimed to evaluate consumers’ perceptions and attitudes toward these foods. A paper and pencil survey were sent 
to addresses in Switzerland. A total of 479 questionnaires were returned, 442 of which were valid. According to 
the results, more than 50% of the participants did not demonstrate any previous knowledge about Spirulina or 
açaí. In general, Spirulina-enriched foods most likely to be included in the participants’ diets were pasta and 
cereal bars. For açaí, the enriched foods most likely to be consumed regularly were yogurt and juice. Preference 
varied with age, with cereal bars (fortified with Spirulina or açaí) being more likely to be consumed by young 
people. These results can help entities who develop, produce, and market these foods (or foods enriched with 
these ingredients) and serve as a basis for developing strategies for different consumer groups.   

1. Introduction 

Consumers are becoming increasingly interested in foods that can 
reduce the risk of disease, thereby benefitting their health and well- 
being (Vecchio et al., 2016). Spirulina and açaí are known as “super-
foods,” given their high nutrient concentrations and other beneficial 
health properties. Currently, several types of foods containing micro-
algae Spirulina and açaí are available in the market. 

With its high nutrient concentration, Spirulina has been used as food 
for decades and is currently recognized for its superior bioactive com-
pound composition, which includes polyunsaturated fatty acids, 
phycocyanin, and carotenoids. Furthermore, this microalga has the 
possibility of being cultivated without the need for arable land, in 
addition to using solar energy and CO2 as a carbon source (Lucas, 
Morais, et al., 2018). 

The açaí berry, a fruit from Brazil, exhibits high concentrations of 
bioactive compounds (Lucas, Zambiazi, & Costa, 2018, Lucas et al., 
2022) and is consumed in different regions of the country. Its production 
increased by more than 9% from 2013 to 2018, and exceeded 221 
thousand tons in 2018 (IBGE, 2018), being exported worldwide by 

Brazil (Yamaguchi et al., 2015). 
Researchers have evaluated consumers’ perceptions of Spirulina and 

the açaí fruit. Moons et al. (2018) showed that health consciousness 
motivates Belgian consumers to consume Spirulina. Rzymski and 
Jaśkiewicz (2017) applied a survey to analyze the habits of Polish 
consumers (n = 150) concerning microalgae. The authors observed that 
the main reasons for participants to consume Spirulina, Chlorella, and 
Aphanizomenon as food or dietary supplement were related to improving 
and maintaining health. 

Sabbe et al. (2009) evaluated the importance of health claims in the 
acceptance of açaí-based beverages by consumers in Belgium. Vidigal 
et al. (2011) analyzed the effect of health claims on the acceptance of 
Brazilian exotic fruit juices (including açaí) by Brazilian consumers (n =
106). 

Despite the various studies on the nutritional and sensory properties 
of either Spirulina or açaí, few have explored consumer attitudes toward 
these foods (Menezes et al., 2011; Moons et al., 2018; Sabbe et al., 
2009). According to Lafarga et al. (2019), more studies are needed 
aiming to increase microalgae consumption. Given this gap, this study 
aimed to explore consumers’ attitudes toward the microalga Spirulina 
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and açaí fruit, as well as their use as an ingredient in various foods. 

2. Material and methods 

2.1. Data collection and participants 

After extensive bibliographic research, a survey questionnaire con-
taining items related to consumption of and perceptions about the 
microalga Spirulina and açaí fruit was created. The survey was con-
ducted according to Lucas et al. (2021) between March and April of 
2019. The questionnaire included questions about personality, behavior 
patterns, and sociodemographic characteristics. 

2.2. Questionnaire 

Items related to the microalga Spirulina and açaí fruit were evalu-
ated. The questions were coded, and the participants were asked to 
select options based on their personal characteristics, opinions, or 
preferences as consumers. The first part of the questionnaire required 
the participants to rate their level of previous knowledge about these 
foods. Based on Brunner et al. (2018), this previous knowledge was 
assessed by the items “I have read/heard about Spirulina” and “I have 
read/heard about açaí.” The participants were asked to indicate their 
knowledge using a 6-point hedonic scale, ranging from 1 (strongly 
disagree) to 6 (strongly agree). 

Next, the participants were provided information about the micro-
alga Spirulina and açaí, specifically with regard to their I) sustainability 

aspects, II) health benefits, and III) sensory properties (Table 1). Each 
category of information was accompanied by the sentence “These ar-
guments could make me eat this food regularly,” and the participants 
were asked to respond on a 6-point scale, ranging from 1 (strongly 
disagree) to 6 (strongly agree). 

In the next step, participants were asked to respond to the following 
statement: “Spirulina and açaí-based foods can be presented in different 
ways. How likely is it that the following products might become a reg-
ular part of your menu?” Different foods enriched with Spirulina or açaí 
were cited to the participants, namely a cereal bar with açaí, a cereal bar 
with Spirulina, açaí juice, pasta containing Spirulina, yogurt with açaí, 
snacks with Spirulina, cookies fortified with açaí, a Spirulina-based pro-
tein shake, snacks enriched with açaí, green Spirulina juice, breakfast 
cereal with açaí, and cookies containing Spirulina. The responses were 
rated on a 6-point hedonic scale ranging from 1 (very unlikely) to 6 (very 
likely). 

Sociodemographic questions related to family size, sex, age, place of 
residence, occupation, and education were included at the end of the 
questionnaire. In addition, the participants answered whether they were 
responsible for cooking and purchasing food for their home. 

2.3. Data analysis 

All analyses were performed using IBM SPSS Statistics (version 25). 
Differences were considered statistically significant at p < 0.05. 

3. Results and discussion 

Post-questionnaire processing, 37 were excluded for containing 
missing data beyond the permissible limit (>50%) or failing the con-
sistency test. A total of 442 questionnaires were used in the analysis. The 
rather low response rate (14.1%) may be attributed to the lack of 
knowledge about the foods and terms presented in the survey (Lucas 
et al., 2021). The valid sample was composed of 56% of women (44% of 
men), 63% of workers, 51% living in urban places (49% rural), and 41% 
between 18 and 50 years old (59% with more than 51 years old). 
Furthermore, among the participants, 78% were responsible for cooking 
and 85% for buying food. 

3.1. Previous knowledge about Spirulina and açaí 

According to the results pertaining to the participants’ previous 
knowledge about the microalga Spirulina, approximately 50% of the 
total participants were completely uninformed about this food (1, on a 
scale of 1–6). Approximately 9%, of which 6% were women and 3% 
men, mentioned that they were aware about Spirulina. The average score 
obtained for this item was 2.42 ± 1.78. With regard to awareness about 
Spirulina, Lafarga, Rodríguez-Bermúdez, et al. (2021) made observations 
similar to those of this study; more than 50% of their participants re-
ported not knowing the meaning of the term “microalgae.” When asked 
about the term Spirulina or Chlorella, they observed that 36% of their 
respondents had never heard these terms before. 

The average results obtained show low awareness, demonstrating the 
need to offer more information about Spirulina to consumers. Lafarga, 
Rodríguez-Bermúdez, et al. (2021) observed that knowledge about the 
term microalgae was high among consumers with a Ph.D. (>80% of 
them reported having heard about microalgae and knowing what they 
are). According to these authors, lack of knowledge about microalgae is 
one reason they are not a common food ingredient. 

The results concerning previous knowledge of açaí were even lower, 
with an average score of 1.90 ± 1.46. The results showed that 62% of the 
participants did not demonstrate any knowledge about the açaí fruit, 
and only 4.3% of the participants (3% women and 1.3% men) confirmed 
having heard/read about açaí. 

The results demonstrate that Swiss consumers are more familiar with 
Spirulina than with açaí. This can be attributed to the fact that Spirulina 

Table 1 
Information presented to the participants about the benefits of Spirulina and 
açaí.  

Category of 
information 

Spirulina Açaí 

Sustainability 
aspects  

- Spirulina uses solar energy 
efficiently to accumulate 
nutrients in its biomass;  

- It does not require arable 
land for its cultivation; and 
- Less water is required 
produce Spirulina 
compared to that for other 
foods, such as meat.  

- Some açaí producers have 
earned the Forest 
Stewardship Council (FSC) 
international certification. 
This certification 
guarantees that the fruit is 
grown in an ecologically 
appropriate way, ensuring 
that the Amazon forest is 
protected while doing so. 

Health benefits  - Spirulina can be consumed 
to maintain an adequate 
protein intake while eating 
less meat;  

- Spirulina has a high protein 
content (~60%) and 
contains all essential 
amino acids;  

- This seaweed also contains 
polyunsaturated fatty acids 
that are good for your 
health; and - Studies have 
shown the benefits of 
consuming Spirulina to 
treat malnutrition.  

- Açaí is an Amazonian fruit 
with a high concentration 
of minerals, fibers, and 
polyunsaturated fatty 
acids;  

- The fruit contains 
compounds such as 
anthocyanins and 
carotenoids, which are 
very important for health; 
and - Studies have shown 
the health benefits of 
consuming açaí. 

Sensory properties 
(related to 
consumption)  

- Research shows that the 
taste of Spirulina is 
considered acceptable by 
consumers when this 
microalga is added to 
different foods;  

- Adding Spirulina to foods 
includes a fun component, 
because most products turn 
green after its addition due 
to its green pigment; and - 
Swiss supermarkets offer 
Spirulina powder and foods 
containing Spirulina.  

- Researchers have shown 
that açaí enjoys a high 
acceptance as a food 
ingredient;  

- Foods developed with açaí 
are appreciated by 
different consumers;  

- Swiss supermarkets sell 
products containing açaí, 
as well as açaí in the form 
of capsules and powder; 
and - People in many 
countries already consume 
açaí.  
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and other microalgae are generally produced in Europe (Lafarga, Pier-
oni, et al., 2021; Vigani et al., 2015) and therefore are better known than 
açaí (a fruit produced mainly in Brazil) (Yamaguchi et al., 2015). 
Research has revealed that the willingness to pay for food decreases with 
its transportation distance (Grebitus et al., 2013). More generally, some 
consumers tend to prefer local foods, criticizing higher volumes of im-
ported foods in their domestic markets (Feldmann & Hamm, 2015); this 
is also the case for açaí. For these consumers, the consumption of local 
foods supports the local economy and simultaneously helps the envi-
ronment (Feldmann & Hamm, 2015; Grebitus et al., 2013). 

3.2. Influence of providing information on sustainability aspects, health 
benefits, and sensory properties related to consumption 

Providing additional information associated with the effects of foods 
on the environment and health is important to increase willingness to 
pay for those foods (Asioli et al., 2017; Vecchio et al., 2016). In this 
study, consumers were asked whether certain arguments would 
encourage them to consume Spirulina or açaí. The means obtained for 
the health, sustainability, and sensory arguments concerning Spirulina 
were 3.82 ± 1.67, 3.81 ± 1.61, and 3.22 ± 1.59, respectively, on a scale 
of 1 (totally disagree) to 6 (totally agree). 

The results demonstrate that the information about health and sus-
tainability rather than that on its sensory attributes had a greater in-
fluence on the consumption of Spirulina. Similar results were observed 
by Grahl et al. (2018) for consumers from Germany, France, and the 
Netherlands, who reacted more positively to the health benefits of 
Spirulina. 

For açaí, the means were 3.54 ± 1.64, 3.36 ± 1.63, and 3.35 ± 1.61, 
for the health, sustainability, and sensory arguments, respectively. 
Previous studies have shown the high importance attached to health 
claims in the acceptance of açaí (Sabbe et al., 2009; Vidigal et al., 2011). 

According to Delley and Brunner (2019) and Menezes et al. (2011), 
women are typically more concerned about health; however, the results 
of this study reveal that both women and men show great potential with 
respect to increasing the consumption of these foods, as no significant 
difference (p > 0.05) was noted between the means obtained for the men 
and the women. 

3.3. Attitudes of the participants toward food enriched with Spirulina and 
açaí 

Studies show that microalgae can potentially be used as nutritional 
enhancers in several traditional foods while providing high sensory 
acceptance (Lafarga et al., 2019; Lucas, Morais, et al., 2018). In this 
study, the participants were asked about the likelihood of regularly 
including Spirulina- or açaí-enriched foods in their diets. In general, 
foods with açaí had higher means compared to foods with Spirulina 
(Table 2). 

Among the examples presented, the Spirulina-enriched food most 
likely to be adopted by consumers was pasta, followed by cereal bars. 
Grahl et al. (2018) observed similar results when evaluating consumer 

perceptions of filled pasta, sushi, and meat enriched with Spirulina. The 
authors observed that consumers would be most accepting of the filled 
pasta. 

The results showed that the açaí-based product most readily adopted 
by the Swiss respondents in this study was yogurt. More than 30% of the 
participants reported that they would likely include this food regularly 
in their diet, as indicated by their scores, which ranged between 5 and 6. 
The next most likely item reported to be included in these consumers’ 
diets was açaí juice. This result is consistent with that observed by 
Menezes et al. (2011), who evaluated North American consumers and 
reported high acceptance of açaí juice. 

In addition to behavioral patterns, sociodemographic characteristics 
such as age and sex influence the acceptance of foods with health claims 
(Sabbe et al., 2009). When analyzing participants’ ages, it was observed 
that the cereal bar with açaí was more likely to be included regularly by 
the younger consumers (18–35 years; n = 60) in their diets, the average 
score being 4.00 ± 1.71 (Fig. 1A and B). This was followed by breakfast 
cereal fortified with açaí (3.93 ± 1.60), cereal bars with Spirulina (3.92 
± 1.68), and pasta containing Spirulina (3.92 ± 1.47). For consumers 
between 66 and 79 years old (n = 83; Fig. 1C and D), the corresponding 
responses were yogurt with açaí (3.11 ± 1.59) and cereal bars con-
taining açaí (3.06 ± 1.58) and Spirulina (2.96 ± 1.59). 

The results obtained (Fig. 1) can be considered promising, since the 
evaluated population did not show much knowledge about açaí and 
Spirulina. The information presented in Table 1 could have modified the 
interest of the respondents who did not have any previous knowledge of 
these foods. For instance, Vidigal et al. (2011) observed greater accep-
tance of açaí juice after consumers were provided information about the 
health benefits of consuming this fruit. 

Thus, it is expected that when consumers receive more information 
about the benefits of adding these foods to their diets, the likelihood of 
consuming these products will rise. Lafarga, Rodríguez-Bermúdez, et al. 
(2021) reported that increasing consumer knowledge about microalgae 
can result in greater consumption of this food and, consequently, a 
greater variety of foods enriched with it. 

One strategy to improve consumer awareness of Spirulina and açaí 
would be to offer foods enriched with them more widely, namely in 
supermarkets, rather than mainly on websites. The inclusion of creative 
recipes on food packaging and the promotion of gastronomic events 
introducing a variety of creative meals using Spirulina and açaí as in-
gredients could also be considered as a means to encourage the con-
sumption of these foods (Lucas et al., 2021). 

Although the present study found interesting results, a limitation 
should be highlighted. The sample could be considered non- 
representative of the Swiss population. Therefore, we suggest that the 
next research on the topic should be conducted with a larger sample. 

4. Conclusions 

This study showed that the foods in question, Spirulina and açaí, are 
not known by a large part of the evaluated population. With regard to 
information on the benefits of consuming Spirulina and açaí, the sensory 
aspects of Spirulina influenced consumption the least. According to the 
results, the Spirulina-enriched products most likely to be included in the 
participants’ diets were pasta and cereal bars. The açaí-enriched prod-
ucts that were most likely to be consumed were yogurt and juice. The 
age of the participant also influenced the choice of food. 

Alternatives and strategies to increase awareness of these foods 
among consumers were proposed, such as the inclusion of creative 
recipes on the packaging of these foods and the promotion of gastro-
nomic events using Spirulina and açaí as ingredients. The results ob-
tained may help those who develop and market Spirulina, açaí, and/or 
foods enriched with these ingredients. In addition, the findings of this 
work contribute to the existing literature by expanding knowledge about 
consumer attitudes toward these foods. 

Table 2 
Participants’ attitudes toward foods enriched with açaí or Spirulina.  

Foods enriched with açaí Foods enriched with Spirulina 

Yogurt 3.33 ± 1.68 Pasta 3.25 ± 1.64 
Juice 3.26 ± 1.63 Cereal bars 3.09 ± 1.64 
Cereal bars 3.23 ± 1.68 Snacks 2.84 ± 1.63 
Breakfast cereal 3.19 ± 1.69 Cookies 2.76 ± 1.49 
Cookies 2.97 ± 1.55 Green juice 2.52 ± 1.47 
Snacks 2.76 ± 1.59 Shake 2.40 ± 1.49 

n = 436; Introduction: “Spirulina- and açaí-based foods can be presented in 
different ways. How likely is it that the following products might become a 
regular part of your menu?” The 6-point hedonic scale ranged from 1 (very 
unlikely) to 6 (very likely). 
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