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Abstract

Baobab fruit (Adansonia digitata L.) has attracted increasing attention due to its nutritional
value and potential as a functional food ingredient; however, its acceptance among Eu-
ropean consumers remains poorly understood. This study investigated sensory drivers
of liking, consumer segmentation, and behavioural responses towards baobab fruit pulp
in a Portuguese convenience sample of adults. Sensory attributes were evaluated using a
9-point hedonic scale, alongside measures of intended consumption frequency and willing-
ness to pay. Overall liking indicated moderate acceptance (median = 6; IQR: 3–7). Multiple
linear regression identified taste as the main driver of liking (β = 0.362, p < 0.001), followed
by texture (β = 0.182, p = 0.042) and acidity (β = 0.105, p = 0.045), explaining 82.3% of the
variance in overall liking. Cluster analysis revealed two consumer segments: low-liking
consumers (n = 70; median = 4) and high-liking consumers (n = 47; median = 8). High-liking
consumers reported significantly greater intended consumption frequency and willingness
to pay (p < 0.01). These findings highlight the importance of sensory optimisation and
consumer heterogeneity in supporting consumer acceptance of baobab fruit pulp and
informing future product development in European markets.

Keywords: Baobab fruit pulp; sensory analysis; consumer behaviour; hedonic perception;
cluster analysis; food innovation

1. Introduction
The valorisation of underutilised plant-based foods has gained increasing attention

in recent years, driven by the need to promote sustainable diets, diversify food systems,
and enhance nutritional quality [1,2]. Among these resources, baobab fruit (Adansonia
digitata L.), commonly known as múcua, stands out due to its remarkable nutritional profile,
including high levels of vitamin C, dietary fibre, polyphenols, and organic acids with
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recognised antioxidant potential [3–6]. These characteristics have positioned baobab as a
promising functional ingredient within the context of health-oriented food innovation [7,8].

Traditionally consumed in sub-Saharan Africa, baobab pulp plays an important role in
local diets, being incorporated into beverages, porridges, and fermented products [9,10]. Be-
yond its nutritional relevance, baobab contributes to rural livelihoods and local economies,
reinforcing its socio-economic importance [10,11]. The approval of baobab as a novel food
ingredient in the European Union has facilitated its entry into new markets, promoting
its use in functional and plant-based formulations [12]. However, the successful integra-
tion of such traditional products into Western food systems depends largely on consumer
acceptance, which remains insufficiently explored [13].

From a sensory perspective, baobab pulp exhibits a distinctive profile characterised by
pronounced acidity, mild sweetness, and a dry or powdery mouthfeel [3,7]. While these
attributes are culturally familiar and appreciated in traditional contexts, they may represent
a barrier to acceptance in populations with different sensory expectations. Consumer
research consistently demonstrates that sensory properties, particularly taste and texture,
are primary determinants of food liking and choice [14,15]. In the context of novel foods,
unfamiliar sensory characteristics may reduce acceptance unless compensated by perceived
benefits or repeated exposure [16].

In addition, consumer responses to novel food products are not homogeneous. Seg-
mentation approaches have been widely used in sensory and consumer science to identify
distinct preference patterns and to better understand heterogeneity in acceptance [13,17].
Such approaches are particularly relevant when evaluating products with unconventional
sensory profiles, as they allow the identification of both more receptive and more critical
consumer groups [18].

Beyond sensory evaluation, behavioural outcomes such as intended consumption
frequency and willingness to pay are increasingly recognised as key indicators of consumers’
behavioural responses towards novel foods [19,20]. These variables are influenced by a
complex interaction among sensory liking, perceived health benefits, familiarity, and
cultural attitudes [21,22]. In particular, the relationship between liking and behavioural
intention has been described as a central pathway linking sensory perception to real-world
consumption behaviour [23,24]. However, evidence suggests that high sensory acceptance
does not always translate into purchase or consumption, highlighting the need to integrate
sensory and behavioural analyses [25].

Despite the growing scientific interest in baobab, most studies have primarily focused
on its nutritional composition, functional properties, and technological applications [5,7],
whereas consumer-oriented research remains relatively scarce. In particular, few studies
have investigated the sensory drivers of consumer acceptance and consumer segmenta-
tion, especially in European populations, where familiarity with baobab remains limited.
Furthermore, the relationships between sensory perception and behavioural outcomes,
including intended consumption frequency and willingness to pay, have received little
attention, hindering a comprehensive understanding of consumer acceptance of baobab
fruit pulp [26]. A previous exploratory study conducted in Portugal reported moderate
sensory acceptance and suggested promising market prospects; however, it was based on a
relatively small sample and relied primarily on descriptive analyses [27]. Consequently,
evidence regarding the sensory determinants of consumer acceptance and the behavioural
factors influencing market adoption remain limited. The present study addresses these gaps
by employing a larger consumer sample together with multivariate statistical approaches,
including multiple regression and consumer segmentation analysis, to provide a more
comprehensive understanding of baobab acceptance. Building upon these preliminary
findings, the present study aimed to provide a more comprehensive understanding of the
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sensory and consumer acceptance of baobab fruit pulp in a Portuguese convenience sample.
Specifically, it sought to (i) identify the sensory drivers of overall liking; (ii) segment con-
sumers according to their sensory acceptance profiles; and (iii) examine whether consumer
segments differed in behavioural outcomes, namely intended consumption frequency and
willingness to pay.

2. Materials and Methods
2.1. Study Design, Participants, and Ethical Considerations

A cross-sectional consumer sensory study was conducted to evaluate sensory per-
ception, overall liking, and behavioural responses towards baobab fruit pulp (Adansonia
digitata L.), commonly referred to as múcua. The study protocol was approved by the Ethics
Committee of the School of Health Sciences and Technologies, Universidade Lusófona
(approval no. P2-26, 29 May 2023), and conducted in accordance with the Declaration
of Helsinki [28]. Data collection and sensory evaluation were conducted between June
and July 2023. Participants (≥18 years) were recruited through convenience sampling
among adults living in Portugal. Although individuals with diverse sociodemographic
backgrounds were included, the sample consisted predominantly of young adults and
students, and therefore should not be considered representative of the Portuguese popula-
tion. Consequently, the findings should be interpreted within the context of a Portuguese
convenience sample, rather than being generalised to the wider population. Participants
were informed about the objectives of the study and provided written informed consent
before participation. Participants were screened to exclude individuals with known food
allergies or intolerances to baobab or related products. All participants provided informed
consent prior to participation. The study population consisted of 117 untrained consumers,
reflecting real-market conditions, as recommended for consumer acceptance testing [14,15].

2.2. Sample Preparation and Presentation

Baobab pulp was manually separated from commercially available dried baobab
fruit. The product was obtained from a single commercial batch and stored in its original
sealed packaging in a cool, dry place, protected from direct light, until the day of sensory
evaluation, following the manufacturer’s storage recommendations. The edible pulp
was manually separated from seeds and fibrous material and subsequently homogenised
using a hand blender (ErgoMixx Pro MS6CB6110, Bosch, BSH Hausgeräte GmbH, Munich,
Germany) to ensure uniformity in texture and appearance. When necessary, sieving was
performed to remove coarse particles and enhance consistency. Samples were prepared
on the day of evaluation to preserve sensory integrity and minimise physicochemical
changes that could influence perception [14]. All participants evaluated samples prepared
from the same commercial batch to ensure consistency throughout the sensory evaluation.
Each participant received approximately 30–50 g of baobab pulp, weighed using a digital
precision balance (0.01 g readability; Relaxdays GmbH, Halle (Saale), Germany) and served
at room temperature in identical, odourless, and coded containers to avoid visual bias [15].

2.3. Sensory Evaluation Conditions and Procedure

Sensory evaluation was conducted under controlled conditions designed to minimise
external sources of variability, including environmental distractions and lighting effects—
ISO 8589:2007 [29]. Participants were instructed to (i) visually assess the sample before
tasting, (ii) place the sample in the mouth and allow adequate oral processing, and (iii)
evaluate each attribute independently. Although only a single sample was evaluated, water
was provided to standardise oral conditions and minimise residual effects. Data were
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collected using a structured, self-administered questionnaire accessed via QR code and
completed on participants’ personal mobile devices.

2.4. Sensory Attributes and Measurement Scales

Participants evaluated the following sensory attributes: appearance, colour, aroma,
texture, taste, sweetness, acidity, and overall liking. All sensory attributes were assessed
using a 9-point hedonic scale (1 = dislike extremely; 9 = like extremely), a standard approach
for measuring consumer acceptance and affective responses [14,30].

2.5. Behavioural Measures

In addition to sensory evaluation, behavioural responses were assessed to explore the
relationship between perception and potential market acceptance. Intended consumption
frequency was measured using a 9-point ordinal scale (0 = never; 8 = daily). Willingness
to pay was assessed by asking participants to indicate the maximum price (€ per kg) they
would be willing to pay, an approach commonly used to estimate perceived economic
value and market potential [31].

2.6. Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics (version 26.0, IBM Corp.,
Armonk, NY, USA). Descriptive statistics were reported as medians and interquartile
ranges (IQR) for ordinal variables, and as absolute and relative frequencies (n, %) for
categorical variables, in accordance with recommendations for sensory and consumer data
analysis [15]. To identify sensory drivers of overall liking, a multiple linear regression
model was applied, with overall liking as the dependent variable and sensory attributes
as independent predictors. Model performance was evaluated using the coefficient of
determination (R2) and adjusted R2, while overall model significance was assessed using
the F-test (ANOVA). Regression coefficients (β), standard errors, and associated p-values
were reported. Consumer segmentation was performed using k-means cluster analysis
based on sensory attribute ratings, a widely applied approach in consumer sensory sci-
ence [32]. Cluster stability was assessed through convergence criteria and interpretability
of cluster profiles. A two-cluster solution was retained to distinguish between lower-
liking and higher-liking consumer segments. As cluster solutions are derived to maximise
between-group differences, ANOVA results from the clustering procedure were interpreted
descriptively. Differences between clusters were assessed using the Mann–Whitney U test,
given the ordinal nature and non-normal distribution of sensory data [33]. Results were
expressed as medians (IQR), U statistics, Z values, and p-values. Statistical significance was
set at p < 0.05.

3. Results
3.1. Participant Characteristics

Participant characteristics are presented in Table 1. A total of 117 participants were
included in the study. The median age was 23 years (IQR: 20–24). The sample was predom-
inantly female (61.5%) and composed mainly of students (68.4%). Regarding nationality,
64.1% of participants were Portuguese, while 35.9% were from other nationalities. Most
participants reported a willingness to try new foods (93.2%). A total of 66.7% indicated that
it was their first time consuming baobab fruit pulp. The median monthly income was €575
(IQR: 0–1000), based on available data (n = 88).
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Table 1. Sociodemographic characteristics of the participants (n = 117).

Characteristics Median (IQR) Characteristics n (%)

Age (years) 23 (20–24) Occupation
Monthly income (€) 575 (0–1000) * Student 80 (68.4)

Working student 29 (24.8)
Characteristics n (%) Other 8 (6.8)

Sex Willingness to try new foods
Female 72 (61.5) Yes 109 (93.2)
Male 45 (38.5) No 8 (6.8)
Nationality First time consuming baobab
Portuguese 75 (64.1) Yes 78 (66.7)
Other 42 (35.9) No 39 (33.3)

* Income data available for n = 88 (24.8% missing).

3.2. Sensory Evaluation of Baobab Fruit Pulp

Sensory evaluation results are presented in Table 2. Overall liking showed a me-
dian score of 6 (IQR: 3–7), indicating moderate acceptance among participants. Taste,
aroma, and acidity presented median values of 5, with relatively balanced distributions
between disliking and liking responses. In contrast, sweetness had the lowest median
score (3; IQR: 2–5) and the highest proportion of disliking responses (64.1%), indicating it
as the least accepted attribute. Appearance and texture also showed lower median scores
(median = 4), with a predominance of disliking responses, suggesting variability in visual
and mouthfeel perception.

Table 2. Sensory evaluation of baobab fruit pulp (n = 117).

Attribute Median (IQR) Disliking (%) Neutral (%) Liking (%)

Appearance 4 (3–7) 56.4 12.8 30.8
Colour 5 (3–8) 47.9 16.2 35.9
Aroma 5 (3–7) 47.9 15.4 36.8
Texture 4 (3–7) 51.3 8.5 40.2
Taste 5 (3–7) 47.9 10.3 41.9
Sweetness 3 (2–5) 64.1 12.0 23.9
Acidity 5 (3–7) 47.0 9.4 43.6
Overall liking 6 (3–7) 39.3 10.3 50.4

Data are presented as median (interquartile range). The 9-point hedonic scale ranged from 1 (“disliked extremely”)
to 9 (“liked extremely”). Disliking corresponds to scores 1–4, neutral to score 5, and liking to scores 6–9. All
variables were treated as ordinal.

3.3. Sensory Evaluation According to Prior Exposure

Differences in sensory evaluation according to prior exposure to baobab fruit pulp
are presented in Table 3. Participants who had previously consumed baobab fruit pulp
reported significantly higher liking scores for appearance (p = 0.002), colour (p = 0.004),
aroma (p = 0.001), texture (p = 0.001), and taste (p = 0.011) compared to first-time consumers.
No significant differences were observed for sweetness (p = 0.260), acidity (p = 0.192), or
overall liking (p = 0.062), although a trend towards higher overall liking was observed
among participants with prior exposure.

3.4. Sensory Drivers of Overall Liking

The results of the regression analysis identifying the sensory drivers of overall liking
are presented in Table 4. The model explained a high proportion of variance in overall liking
(R2 = 0.823, p < 0.001), indicating a strong model fit. Taste emerged as the strongest predictor
of overall liking (β = 0.362, p < 0.001), followed by texture (β = 0.182, p = 0.042) and acidity
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(β = 0.105, p = 0.045). These results suggest that flavour-related attributes play a central
role in shaping consumer acceptance of baobab fruit pulp. In contrast, appearance, colour,
aroma, and sweetness were not significant predictors of overall liking (p > 0.05), indicating
that these attributes had a limited influence on consumer preference in this sample.

Table 3. Sensory evaluation according to prior exposure to baobab fruit pulp.

Attribute
First-Time

Consumers (n = 78)
Median (IQR)

Previous Consumers
(n = 39) Median

(IQR)
p-Value

Appearance 4 (2.75–5) 5 (4–9) 0.002
Colour 4 (3–6.25) 7 (4–9) 0.004
Aroma 4 (3–6) 6 (4–9) 0.001
Texture 4 (3–6) 7 (4–9) 0.001
Taste 5 (3–7) 5 (4–9) 0.011
Sweetness 3 (2–5) 3 (2–7) 0.260
Acidity 5 (3–7) 4 (3–7) 0.192
Overall liking 5 (3–7) 6 (4–9) 0.062

Data are presented as median (interquartile range). Differences between groups were assessed using the Mann–
Whitney U test. The 9-point hedonic scale ranged from 1 (“disliked extremely”) to 9 (“liked extremely”).

Table 4. Sensory drivers of overall liking of baobab fruit pulp.

Variable B SE β p-Value

Appearance 0.070 0.095 0.070 0.461
Colour 0.109 0.094 0.113 0.247
Aroma 0.161 0.097 0.152 0.101
Texture 0.183 0.089 0.182 0.042 *
Taste 0.340 0.080 0.362 <0.001 **
Sweetness 0.035 0.058 0.035 0.547
Acidity 0.107 0.053 0.105 0.045 *

Linear regression model identifying sensory drivers of overall liking. * p < 0.05; ** p < 0.001.

3.5. Intended Consumption Frequency and Willingness to Pay

Intended consumption frequency and willingness to pay are presented in Table 5.
Overall, participants showed a moderate willingness to consume baobab fruit pulp, with
the largest proportion reporting consumption once a month or less (22.2%), followed
by 1–2 times per week (17.1%). A smaller proportion of participants indicated frequent
consumption, including daily intake (6.8%) and 5–6 times per week (5.1%). The median
willingness to pay was €3.0/kg (IQR: €2.0–€5.0), suggesting moderate price sensitivity
among participants.

Table 5. Intended consumption frequency and willingness to pay for baobab fruit pulp.

Variable Category n (%)

Intended consumption frequency (n = 117)
Never 16 (13.7)
Once a month or less 26 (22.2)
Fortnightly 10 (8.5)
3–4 times per month 18 (15.4)
1–2 times per week 20 (17.1)
3–4 times per week 13 (11.1)
5–6 times per week 6 (5.1)
Daily 8 (6.8)

Willingness to pay (€/kg) (n = 112)
Median 3.0
P25–P75 2.0–5.0
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3.6. Consumer Segmentation

Consumer segmentation analysis identified two distinct clusters based on sensory
evaluations of baobab fruit pulp (Table 6). Cluster 1 (n = 70) was characterised by low
median scores across all sensory attributes, indicating a generally unfavourable perception
of the product. In contrast, Cluster 2 (n = 47) showed substantially higher median ratings,
reflecting a positive sensory evaluation profile.

Table 6. Comparison of sensory responses, intended consumption frequency and willingness to pay
between the low- and high-liking consumer clusters.

Attribute

Cluster 1:
Low-Liking

Consumers (n = 70)

Cluster 2:
High-Liking

Consumers (n = 47)

Median (IQR) Median (IQR) U Z p-Value

Appearance 3 (2–4) 7 (5–9) 95.5 −8.679 <0.001
Colour 4 (3–4) 8 (7–9) 120.5 −8.547 <0.001
Aroma 4 (3–4) 7 (6–9) 133.5 −8.456 <0.001
Texture 3 (3–4) 8 (6–9) 108.5 −8.601 <0.001
Taste 3 (2.75–4) 8 (7–9) 109.0 −8.581 <0.001
Sweetness 3 (1–4) 6 (3–7) 657.5 −5.500 <0.001
Acidity 4 (3–5) 7 (6–8) 602.0 −5.803 <0.001
Overall liking 4 (3–5) 8 (7–9) 101.0 −8.624 <0.001
Intended consumption
frequency 1 (1–3) 4 (3–5) 749.5 −4.992 <0.001

Willingness to pay (€ kg−1) 2.75 (1.63–4.38) 3.00 (2.13–5.75) 1059.0 −2.628 0.009
Notes: Data are presented as median (interquartile range, IQR). Differences between clusters were assessed using
the Mann–Whitney U test. Sensory attributes and overall liking were assessed using a 9-point hedonic scale
(1 = dislike extremely; 9 = like extremely). Intended consumption frequency was assessed using an 8-point ordinal
scale ranging from “never” to “daily”.

Significant differences between clusters were observed for all evaluated attributes
(p < 0.001). In particular, large differences were found for taste (median: 3 vs. 8), texture
(3 vs. 8), and overall liking (4 vs. 8), highlighting these attributes as key differentiators
between consumer segments.

Consumers in the high-liking cluster also reported significantly greater intended
consumption frequency than those in the low-liking cluster (median: 4 vs. 1, p < 0.001).

Likewise, willingness to pay differed significantly between clusters, with participants
in the high-liking cluster reporting a higher willingness to pay for baobab fruit pulp than
those in the low-liking cluster (Mann–Whitney U = 1059.0, Z = −2.628, p = 0.009, r = 0.25).

Sociodemographic characteristics and previous exposure according to consumer clus-
ters are presented in Table 7.

Table 7. Sociodemographic characteristics according to consumer clusters.

Variable Low-Liking n (%) High-Liking n (%) χ2 p

Female 44 (61.1) 28 (38.9) 0.014 0.905
Male 27 (60.0) 18 (40.0)
Portuguese 50 (66.7) 25 (33.3) 3.135 0.077
Other nationalities 21 (50.0) 21 (50.0)
First exposure 53 (67.9) 25 (32.1) 5.177 0.023
Previous exposure 18 (46.2) 21 (53.8)

Previous exposure to baobab differed significantly between consumer clusters
(χ2 = 5.177, p = 0.023), with previously exposed participants being more frequently rep-
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resented in the high-liking cluster than first-time consumers. In contrast, sex was not
associated with cluster membership (p = 0.905), while nationality showed only a non-
significant trend (p = 0.077) (Table 7).

4. Discussion
This study provides new insights into the sensory perception, consumer segmenta-

tion, and behavioural responses associated with baobab pulp manually separated from
commercially available dried baobab fruit in a Portuguese convenience sample. By combin-
ing hedonic evaluation with multivariate statistical analyses, the study extends previous
consumer research by identifying the sensory attributes associated with overall liking,
characterising distinct consumer segments, and exploring their associations with intended
consumption frequency and willingness to pay. The conceptual framework presented in
Figure 1 integrates these findings and summarises the principal associations observed
between sensory perception and consumers’ behavioural responses.

Figure 1. Conceptual synthesis of the associations observed between sensory perception, familiarity,
consumer segmentation, intended consumption frequency, and willingness to pay in the present study.
The framework summarises the principal relationships identified and is intended solely as a concep-
tual representation of the observed associations; it does not imply causal or predictive relationships.

4.1. Sensory Acceptance of Baobab Fruit Pulp

The moderate acceptance observed in the present study, together with the considerable
inter-individual variability, indicates that baobab elicits heterogeneous consumer responses.
This pattern is consistent with previous research showing that unfamiliar or culturally
non-traditional foods often generate polarised hedonic evaluations owing to differences in
familiarity, prior exposure, expectations, and food neophobia [34–36]. Although a previous
Portuguese pilot study also reported generally favourable sensory acceptance of baobab
pulp, its smaller sample size and descriptive analytical approach limited the identification
of the factors underlying consumer acceptance [27]. By combining multivariate statistical
analyses with consumer segmentation, the present study provides a more comprehensive
understanding of the sensory and behavioural factors associated with baobab acceptance
and highlights the value of segmentation approaches for identifying meaningful differences
that may not be evident from average liking scores alone [32].

The regression analysis demonstrated that flavour-related attributes, particularly taste,
followed by texture and acidity, were more strongly associated with overall liking than the
remaining sensory characteristics. These findings are consistent with previous evidence
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showing that sensory quality, especially flavour perception, remains one of the principal
determinants of acceptance for both conventional and novel foods, irrespective of their
nutritional or functional properties [14,34,36,37]. Likewise, studies on functional and un-
derutilised foods have consistently shown that flavour-related attributes exert a greater
influence on consumer responses than perceived health benefits alone [14,34,36]. The promi-
nent role of taste may reflect its function as an integrative sensory experience, combining
gustatory, olfactory, and trigeminal stimuli into a single hedonic judgement [14,34,36].

As consumers ultimately evaluate foods through their overall flavour perception,
rather than isolated sensory attributes, taste is expected to have a particularly important
role during the first exposure to unfamiliar foods [37–39].

These findings emphasise the importance of flavour optimisation when developing
baobab-based products intended for consumers with limited previous experience.

Texture was also positively associated with overall liking, reinforcing the importance
of mouthfeel in consumer acceptance. Baobab pulp is naturally characterised by a dry,
powdery texture and a slightly astringent mouthfeel, characteristics that may initially
challenge consumers unfamiliar with the product. Similar barriers related to textural
unfamiliarity have been described for other minimally processed and underutilised plant-
based foods introduced into Western markets [13,40–42]. These observations suggest that
the sensory challenges identified for baobab are unlikely to be unique, but instead reflect
broader difficulties associated with introducing novel plant-based foods into culturally
unfamiliar food environments.

Acidity also showed a modest but significant association with overall liking. Given the
naturally high organic acid content of baobab pulp [3,7], achieving an appropriate balance
between acidity and palatability may represent an important consideration during product
development, as moderate acidity can enhance flavour perception, whereas excessive
sourness may reduce consumer acceptance [14,43].

In contrast, appearance, colour, aroma, and sweetness were not significantly associated
with overall liking. This may reflect the relatively limited variability of these attributes
within the single-product design, together with the greater influence of flavour perception
once tasting had occurred. Previous studies have similarly shown that visual and olfactory
cues primarily shape consumers’ expectations before tasting, whereas flavour perception
becomes the dominant determinant of hedonic evaluation during consumption [38,44].

4.2. Consumer Segmentation and Familiarity

The identification of two distinct consumer segments reinforces the heterogeneous
nature of consumer responses towards baobab and highlights the value of segmentation
approaches for evaluating novel foods. Rather than reflecting uniform consumer pref-
erences, acceptance appears to vary considerably according to individual characteristics
and previous experiences, a pattern consistently reported for other novel and functional
foods [21,23,32,45]. These findings support the use of consumer segmentation as a comple-
mentary approach to average hedonic scores, enabling a more detailed understanding of
the variability underlying consumer acceptance.

The behavioural differences observed between the two consumer segments further
suggest that favourable sensory evaluations are associated with stronger behavioural re-
sponses, including greater intended consumption frequency and willingness to pay. This
observation is consistent with theoretical frameworks proposing that hedonic evaluation
plays an important role in shaping food choice, purchase intention, and consumers’ valua-
tion of novel food products [21,23].

Familiarity also appears to contribute to consumer acceptance. Participants with previ-
ous experience of consuming baobab were more likely to belong to the high-liking segment,
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supporting the well-established familiarity effect whereby repeated exposure reduces un-
certainty and food neophobia while increasing acceptance of unfamiliar foods [34–36,46].
A similar tendency was observed in our previous exploratory study, in which partici-
pants with prior experience of baobab generally reported more favourable hedonic evalu-
ations [27]. Together, these findings suggest that familiarity may facilitate acceptance of
baobab among consumers with limited previous exposure.

Nevertheless, previous exposure may also have influenced the observed associations
between sensory attributes and overall liking, as familiar consumers may evaluate the
product more positively than first-time consumers. Consequently, the relationship between
familiarity and sensory acceptance should be interpreted with caution. Future studies
using larger samples and multivariable analytical approaches are needed to determine the
independent contribution of familiarity while accounting for potential confounding factors.

These findings also have implications for the introduction of baobab-based products
into unfamiliar markets. Strategies that increase consumer familiarity, such as tasting oppor-
tunities, gradual product introduction, and educational initiatives highlighting appropriate
culinary uses, may contribute to improving consumer acceptance. Similar approaches
have been shown to facilitate acceptance of other novel and functional foods in European
populations [13,16,19].

4.3. Consumer Behaviour and Implications for Product Development

The present findings suggest that favourable sensory evaluations are associated with
more positive behavioural responses towards baobab, particularly greater intended con-
sumption frequency and willingness to pay. These observations are consistent with previous
studies showing that hedonic evaluations play an important role in shaping consumer re-
sponses to novel foods by influencing both intended consumption frequency and perceived
product value [25,36].

Despite these positive associations, the overall moderate intended consumption fre-
quency observed in the present study indicates that sensory acceptance alone is unlikely to
ensure regular consumption. Consumer behaviour towards novel foods is widely recog-
nised as a multidimensional process influenced not only by sensory perception, but also by
familiarity, perceived health benefits, trust, food neophobia, cultural acceptance, and previ-
ous consumption experiences [35,46]. Consequently, improving sensory quality represents
only one component of a broader strategy to promote consumer acceptance.

The association between higher sensory acceptance and greater willingness to pay
further suggests that favourable sensory experiences contribute to consumers’ perceived
value of baobab. Similar relationships between sensory acceptance, purchase intention,
and willingness to pay have been reported for functional and innovative foods, rein-
forcing the importance of sensory quality in consumers’ evaluation of novel food prod-
ucts [16,19,21,34]. From a product development perspective, these findings indicate that
optimising flavour and texture may improve consumer acceptance and support more
favourable behavioural responses.

Because willingness to pay was assessed using a hypothetical purchasing scenario,
these findings should be interpreted with caution. Although the observed differences
between consumer segments provide useful insights into perceived product value, future
studies using experimental auction methods, discrete choice experiments, or real pur-
chasing scenarios are needed to determine consumers’ actual willingness to pay under
market conditions.

Collectively, these findings suggest that the successful introduction of baobab into
European food markets will depend on more than communicating its nutritional and
functional properties. Consumer acceptance is also likely to be influenced by sensory
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quality, familiarity with the product, and perceived value. Strategies combining sensory
optimisation with consumer education, tasting opportunities, and gradual exposure may
therefore facilitate familiarity and contribute to greater acceptance among consumers
with limited previous experience of baobab. These relationships are summarised in the
conceptual framework presented in Figure 1, which provides an integrated overview
of the principal associations identified in the present study without implying causal or
predictive pathways.

5. Strengths and Limitations
This study presents several methodological strengths. Compared with previous re-

search, it employed a larger consumer sample (n = 117) and a standardised 9-point hedonic
scale, consistent with recommendations for consumer sensory testing [14]. The combination
of validated sensory measurements with multivariate statistical techniques, including mul-
tiple regression and cluster analysis, enabled both the identification of the sensory drivers
of overall liking and the characterisation of distinct consumer segments [32]. Furthermore,
integrating sensory evaluation with behavioural outcomes, namely intended consump-
tion frequency and willingness to pay, provided a more comprehensive assessment of
consumer acceptance and behavioural responses. Building upon our previous Portuguese
pilot study [27], the present work substantially extends the available evidence by offering a
more robust and detailed understanding of the sensory and consumer acceptance of baobab
fruit pulp.

Nevertheless, several limitations should be acknowledged. The use of convenience
sampling, with a sample composed predominantly of young adults and students, limits
the generalisability of the findings beyond the study population. Furthermore, approxi-
mately one-third of participants were of non-Portuguese nationality; therefore, the findings
should not be considered representative of the Portuguese population. In addition, the
relatively low median monthly income and the proportion of missing income data may
have influenced participants’ stated willingness to pay.

The evaluation of a single product sample restricted the ability to explore optimal
sensory formulations or perform preference mapping analyses, which are commonly
recommended in sensory optimisation studies [47,48]. The cross-sectional design also
prevented assessment of changes in liking following repeated exposure, an important
determinant of novel food acceptance [35]. Moreover, psychographic variables such as
food neophobia, health perceptions, and previous familiarity were not formally assessed,
although they are recognised determinants of consumer acceptance of novel and functional
foods [34,36].

Finally, willingness to pay was assessed using a hypothetical stated preference ap-
proach rather than an experimental economic method. Consequently, the reported values
should be interpreted as indicative behavioural intentions rather than actual purchasing
behaviour under real market conditions.

Future research should include larger and more diverse consumer samples, evalu-
ate multiple baobab formulations, and apply advanced sensory methodologies such as
preference mapping, temporal sensory analysis, and experimental purchasing designs. Lon-
gitudinal studies incorporating repeated exposure, psychographic variables, and discrete
choice experiments would provide a more comprehensive understanding of consumer
acceptance and behavioural responses towards baobab and other underutilised foods.

6. Conclusions
This study provides novel insights into the sensory perception, consumer segmenta-

tion, and behavioural responses associated with baobab pulp manually separated from
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commercially available dried baobab fruit in a Portuguese convenience sample. Taste
emerged as the principal predictor of overall liking, followed by texture and acidity, high-
lighting the importance of flavour-related attributes in consumer acceptance. Two distinct
consumer segments were identified, reflecting substantial heterogeneity in sensory prefer-
ences and demonstrating the usefulness of consumer segmentation for understanding the
acceptance of novel foods.

Previous exposure to baobab was associated with greater sensory acceptance, sug-
gesting that familiarity may facilitate the acceptance of underutilised foods. Furthermore,
consumers belonging to the high-liking segment reported significantly greater intended
consumption frequency and willingness to pay, indicating higher perceived product value
and more favourable behavioural responses within the study sample.

Future research should evaluate different product formulations, include larger and
more representative consumer populations, and investigate the influence of psychological
and cultural determinants, such as food neophobia, health perceptions, and familiarity, on
long-term acceptance and purchasing behaviour. Although these findings contribute to the
understanding of consumer acceptance of baobab fruit pulp, broader conclusions regarding
consumer behaviour and market acceptance in Portugal should await confirmation in
representative population samples.
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