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Abstract

Brea gum is a food additive with potential for economic and environmental sustainability. It may be used in plant-based
formulations, such as chocolate desserts, but achieving acceptable sensory characteristics remains a challenge. Therefore,
the aim was to compare the response of consumers to two plant-based chocolate desserts, under blind and informed con-
ditions about ingredient formulation. Two plant-based chocolate desserts were used: one made with Brea gum and black
carob flour (BG) and a commercial soy chocolate dessert (CS). Eight trained judges characterized the sensory properties of
both products. 103 consumers (female=62, aged between 18 and 45) tasted both products in blind and informed conditions
and rated their overall liking, and their liking of appearance, odour, texture, sweetness, flavour, and vegetable aftertaste.
Purchase intention and healthy, processed and sustainable perception were also rated. Participants also completed a ques-
tionnaire on attitudes towards reducing meat consumption. BG samples showed higher intensities of vegetable odour and
vegetable aftertaste, while CS samples were significantly higher in sweetness and brown colour (»<0.05). Acceptability
was significantly higher in CS than in BG (7.1£1.6 and 4.9+2.2, respectively, p<0.05). BG was perceived as more
sustainable than CS (6.6+2.3, 6.1+2.2, respectively; p<0.05). Information about the samples had no effect on overall
liking. Supporters of meat reduction showed a higher acceptability for both desserts than rejecters. Acceptability of both
plant-based desserts was influenced by intrinsic sensory characteristics and by consumers’ attitude towards meat reduction.
Improvements in sensory attributes need further development.
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Introduction

Globally, society is moving towards sustainable diets due
to increased environmental and health concerns, as well
as ethical considerations regarding animal welfare and
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more sustainable production systems [1, 2]. Sustainability
involves what humans do with land/environment and how
they do it to serve human society [1]. In this sense, South
America’s indigenous communities have a deep-rooted
history of plant-based eating, such as corn, Andean grains
(quinoa, kiwicha, amaranto), pulses (such as black carob),
fruits, and exudates (e.g., Brea gum) constituting the basis
of their diets. For example, indigenous desserts often use
these ingredients in traditional recipes, many of which are
naturally plant-based.

Brea gum is a hydrocolloid obtained from the brea tree
(Parkinsonia praecox or Cercidium praecox) that grows
in arid or semi-arid regions of Argentina [2]. This gum is
obtained sustainably by cutting into the trunk and branches
of the brea tree. The collection process has been carried out
by Wichi people since its origins. Wichi is one of several
indigenous peoples that live in Salta, Chaco, and Formosa
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provinces in the north of Argentina [3], where children eat
Brea Gum as a natural candy called ‘caramelo del Monte’.
Although the chemical structures are different [4], Brea gum
has been used as a substitute for Arabic gum (GA) due to its
technological similarities tested on aqueous solutions [5],
emulsions [6], foams [7], microencapsulation [8], hydrogels
[9] and biofilms [10].

As a food additive, Brea gum has only been used in glu-
ten-free bread, filled cookies, and pasta formulation [11-13]
and has only been evaluated by Argentinian consumers with
promising results, but no research was found with other
populations. Since the demand for vegetable additives is
growing worldwide [1], and cultural differences are reasons
for product acceptance or rejection [14], it is important to
study new developments in different countries. In Europe,
there is a concern about promoting a more sustainable and
healthy diet [ 15], which is why meat reduction consumption
is expected [16].

According to Muifioz-Martinez et al. [15] Spanish
consumers have become more aware of health and seek
healthier alternatives in recent years. Traditional choco-
late desserts could be replaced by plant-based products,
including ingredients such as pulse flour and Brea gum,
as suitable alternatives to enjoy something sweet that
does not include animal products such as milk in their
formulation. Additionally, among the novel plant-based
products, desserts are an important market that reached
USD 2.9 billion in 2022 and is projected to reach USD
58 billion by 2030 [17].

In this context of an increasing demand for plant-based
products, understanding the preferences and opinions of
consumers about plant-based foods such as chocolate des-
serts can provide valuable information for both the food
industry and policymakers. Therefore, this study aimed to
assess the effect of consumer attitudes toward the reduction
of meat consumption on the consumer response of a semi-
solid dessert with brea gum and black carob flour under
blind and informed conditions.

Materials and Methods

The Materials and Methods section is presented as supple-
mentary material 1.

Results and Discussion

Sensory Evaluation with Trained Judges

The judges identified the differences between the high
and low references for each attribute showing a good
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discrimination. There were no significant interactions
between the references and the judges showing, a good
internal coherence of the panel (Table S3). Significant
interactions between the references and the sessions were
found for the attributes of vegetable odour, consistency,
sandy texture, and chocolate flavour. Although the ref-
erences for these attributes were adequately assessed, a
detailed evaluation of the interaction plots allowed the
detection of unimportant differences in the measurements
due to the use of the scales. In summary, the panel showed
good discrimination between high and low references,
good internal coherence among judges, and acceptable
reproducibility between sessions for all the attributes
during training.

After training, the judges conducted the sensory evalua-
tion of the products in one session. The BG samples showed
higher intensities of vegetable odour and vegetable after-
taste, while CS samples were significantly higher in sweet-
ness and brown colour (Fig. S1) (p<0.05).

Consumer Study
Consumer Attitudes Towards Meat Reduction

The participants were mainly women (60%), mostly follow-
ing a Mediterranean diet (89%), and 56% had a health or
food-related background. Consumers completed a question-
naire on their attitude towards meat reduction according to
different dimensions (Table S2). The mean scores for each
dimension are shown in Table 1. A consumer classification
was done according to low, medium, and high ratings of
the questionnaire. The consumers were divided into three
classes according to their attitude towards meat reduction:
the first tertile was named Rejecters, the second tertile was
named Intermediate and the third tertile was named Sup-
porters. Hedonic dimension showed the lowest mean score
in all groups, while health dimension had the highest in
the Rejecters and Intermediate groups. Supporters group
showed significantly higher scores in the environment,
ethic and health dimensions. Hence, it is possible to iden-
tify the major dimensions influencing attitude towards meat
reduction.

No significant differences were found according to health
or food background. Significant differences were observed
by gender in attitudes towards meat reduction. Women had
significantly higher scores (3.82+0.87) according to their
attitudes towards meat reduction (t=3.83, p<0.001), mean-
ing they were more supportive of meat reduction than men
(3.11£1.00). Other studies reported that women are more
involved in food purchasing and preparation [18], which
could lead to a higher awareness of food-related issues that
men [19, 20].
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Table 1 Mean scores and standard deviations of dimensions of attitude towards meat reduction according to consumer classes

Dimension Consumer class

Rejecters Intermediate Supporters

(n=33) (n=35) (n=35)

X SD X SD X SD
Hedonic 1.49a 0.6 2.19a 1.0 3.58a 1.2
Diet 3.10b 0.8 3.62bc 0.8 4.72bc 1.0
Habit 2.10c 0.8 3.15b 0.9 4.36b 1.0
Environment 3.13b 0.9 3.89¢ 1.0 5.24 cd 0.9
Ethic 2.17¢ 1.0 3.65bc 1.0 4.74bcd 1.2
Health 4.19d 0.9 4.95d 0.6 5.38d 0.8

Note: For each column, different letters indicate statistically significant differences between dimensions

Table 2 Means and SD for consumer liking, purchase intention and healthy/processed/sustainable perception under blind and informed conditions

Attribute Blind Conditions Informed conditions

BG CS )4 BG CS P

X SD X SD X SD X SD
Overall liking 4.79 22 7.13 1.6 <0.001 4.61 2.3 6.95 2.0 <0.001
Appearance liking 7.11 1.7 7.51 1.3 0.024 6.55 1.7 7.40 1.3 <0.001
Odour liking 5.85 1.7 6.25 1.7 0.061 5.62 1.9 6.40 1.6 <0.001
Texture liking 5.28 2.1 7.46 1.4 <0.001 5.22 2.2 7.34 1.4 <0.001
Sweetness liking 4.76 22 6.98 1.5 <0.001 4.63 22 7.09 1.7 <0.001
Flavour liking 4.50 22 7.04 1.7 <0.001 4.26 24 6.97 2.1 <0.001
Aftertaste liking 422 2.1 6.46 1.8 <0.001 4.23 2.1 6.45 2.1 <0.001
Purchase intention 2.26 1.1 3.62 1.0 <0.001 231 1.2 3.78 1.2 <0.001
Healthy perception - - - - - 6.28 2.2 5.99 2.2 0.163
Processed perception - - - - - 4.92 2.7 5.13 2.4 0.379
Sustainable perception - - - - - 6.64 2.7 6.08 2.2 0.008

Consumer Testing

Overall acceptability was significantly higher in CS than in
BG (7.1£1.6 and 4.9+2.2, respectively). Significant differ-
ences in the hedonic response were observed for all sensory
modalities and purchase intention, whether the test was per-
formed under blind or informed conditions (Table 2). The
only exception was the odour acceptability, which showed
non-significant differences between samples under blind
conditions. BG desserts were close to a neutral hedonic rat-
ing from the consumers, according to mean scores of overall
acceptability; this suggests that although certain aspects of
its sensory quality need to be improved, Brea gum may still
be a good choice for this type of product. Non-significant
differences were found on healthy and processed percep-
tion, but BG was perceived to be more sustainable than
CS (6.6+2.3 vs. 6.1+£2.2, respectively). In summary, the
information did not affect the consumer’s hedonic response,
purchase intention, and healthy, processed, and sustainable
perception.

The BG dessert had lower liking ratings that confirmed
that sensory quality was the main driver of consumer
acceptance. On the contrary, the commercial dessert had
significantly higher ratings on acceptability and purchase
intention. Additionally, the sensory description of the trained

judges was useful to identify sweetness and typical choco-
late brownness as sensory drivers of liking in the commer-
cial sample. This result was in line with De Medeiros et al.
[21, 22] who found that plant-based chocolate desserts with
soy protein were the most preferred due to the low inten-
sity of chocolate flavour and the high sweetness. Cardello
et al. [23] reported similar drivers of liking for plant-based
yoghurts. Moreover, Falkeisen et al. [24] and Moss et al.
[25] found that the main driver of disliking plant-based
cheese and milk alternatives were beany and vegetable off
flavour, which was in line with the drivers of disliking found
in this study (vegetable odour and vegetable aftertaste).
These findings show that the development of plant-based
products using Brea gum with adequate sensory acceptance
remains challenging and needs further improvements. Fur-
thermore, since BG dessert was not available on the Spanish
market, and familiarity plays a significant role in consumer
expectations [26]- especially as one of the biggest barriers
to meat reduction [27] - the lack of familiarity with BG des-
sert could be another reason for its low acceptability rating.

Liking and purchase intention were not affected by the
information provided (p>0.05) (Table S4). Therefore, as
other studies found [28], sensory profiling was the main
driver because the composition information of the desserts
barely influenced sensory perception. During the informed
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evaluation, a statement about the benefits of Brea gum for
the environment was presented, which might partially have
contributed to the healthy, processed and sustainable per-
ception. Jaeger et al. [29] found a limited effect of health
or environmental information on the consumer response of
plant-based yoghurts. In this sense, the latter authors sug-
gest that the information should be more persuasive and not
simply factual in order to develop effective strategies in the
promotion of plant-based food.

Emotional Response

The CS dessert had a major elicitation of positive emo-
tions compared to the BG desserts. Having information
on the composition of the BG sample evoked signifi-
cantly higher citations of good and free feelings and sig-
nificantly lower citations of aggressive feelings than CS
(Table S3). This finding was consistent with other studies
[28, 29] that postulate that emotions are mainly sensory
driven, and that information alone has a limited impact on
emotional profile. Furthermore, Falkeisen et al. [24]and
Moss et al. [25] found that alternatives to cheese and milk
were considered healthy and sustainable, with high over-
all liking scores associated with positive emotions. They
found that the emotional responses seem to agree with
the results of the hedonic scales for different plant-based
alternatives, as the most liked products were associated
with positive emotions and the least liked with negative
emotions. In the same line, Jaeger et al. [30] studied the
sensory drivers of liking and emotional, holistic and con-
ceptual associations from plant-based yoghurts. They
found that words with positive meanings were associated
with hedonic lifts, while those with negative meanings
were associated with hedonic penalties. According to our
results, this was probably due to the disparity between
the sensory expectations of consumers, mainly based on
their experience with regular chocolate desserts, the lack
of familiarity with the BG dessert, and the actual experi-
ence when tasting the plant-based formulations.

Influence of Attitudes Towards Meat Reduction on
Consumer Response

Comparisons of hedonic response and purchase intention
were made according to the classification of consumers
by their attitudes towards meat consumption reduction.
Therefore, supporters and intermediate showed sig-
nificantly higher overall liking and purchase intention
ratings than rejecters for both samples under blind con-
ditions (p<0.05) (Table 3 and Table S6). In particular,
vegetable aftertaste ratings under blind conditions had a
significant interaction in both consumer classes and type
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of sample (p<0.05) showing that rejecters rated the BG
sample with lower scores compared to CS. When infor-
mation was provided, a significant effect of the consumer
class was also observed for overall liking and purchase
intention. Furthermore, under informed conditions, the
consumer class had a significant effect on the degree of
liking of texture, sweetness, and flavour showing higher
ratings in supporters and intermediates than in rejecters
(p<0.01). Relevant differences in liking and purchase
intention between consumer classes were observed for
BG samples.

Not surprisingly, the hedonic response and purchase
intention were affected by attitudes toward meat reduction,
showing higher liking ratings for supporters than for reject-
ers. Similarly, Moussaoui et al. [31] found that the expected
liking of plant-based burgers was significantly higher among
supporters than in rejecters. In this sense, Moussaoui et al.
[31] and Graga et al. [32] concluded that the attitude towards
meat reduction improved consumers’ preferences for plant-
based products. Furthermore, Pointke et al. [33] found that
overall liking for three different plant-based alternatives
was significantly higher in vegans than in omnivores. The
authors stated that omnivores and flexitarians, who regularly
consume animal products, have a different sensory expecta-
tion and response to plant-based products than vegetarians
and vegans [33]. Regarding purchase intention, Denver et
al. [34] found that improving taste, expectations and reduc-
ing price are ways to reduce barriers to the consumption of
plant-based products. Our research did not scope calculation
of costs and sales prices which could affect supporters and
rejecters’ attitudes, and therefore emphasise purchase inten-
tion ratings.

The comparison of healthy, processed, and sustainable
perception was also made according to the classification of
consumers by their attitude toward meat reduction. There
was no significant effect of the classes of consumer on
healthy or processed perception. However, supporters of
meat reduction considered the BG sample to be more sus-
tainable than rejecters (p<0.05). Cliceri et al. [35] attribute
these differences to positive attitudes towards plant-based
dishes, which were positively related to empathic sensitiv-
ity towards humans and animals. In addition, these authors
highlighted an important role for food awareness in deter-
mining eating habits and attitudes towards healthy and natu-
ral products. Furthermore, sustainability is a determining
factor that motivates consumers to reduce their meat con-
sumption and prefer plant-based products [16]. This concern
for the environment might explain their greater inclination
towards this type of product. Therefore, it is pertinent to
suggest that consumers who follow plant-based food pat-
terns are of particular significance for future food product
development.
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Conclusion

The acceptability of plant-based desserts was strongly influ-
enced by sensory characteristics and consumer attitudes
towards meat reduction, independently of the information
provided. The main drivers of liking for this type of product
were sweetness and colour according to the description of
trained judges. The hedonic response and purchase inten-
tion were also affected by attitudes towards meat reduction,
showing higher liking ratings for supporters than for reject-
ers. Supporters of meat reduction considered desserts with
Brea gum to be more sustainable than rejecters.

These results show that consumers’ attitude towards meat
consumption reduction plays an important role in percep-
tion of plant-based products, and these variations can be
valuable to the industry when developing products tailored
to the preferences of each segment of consumers. Improve-
ments in sensory attributes should also be considered,
such as the addition of other ingredients to mask vegetable
odour and aftertaste. In addition, informational strategies
are needed to better understand the potential of sustainable
plant-based desserts. Furthermore, we believe that more
studies on the utilisation of Brea gum contribute to the pres-
ervation of biodiversity and the enhancement of resilience
in agricultural systems.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s11130-0
25-01338-3.

Acknowledgements The authors would like to acknowledge Fun-
dacién Carolina del Reino de Espaila, Colegio Mayor Argentino and
Ministerio de Capital Humano de Argentina. The authors would also
like to acknowledge the trained judges from SensUPM who kindly
participated in this study.

Author Contributions F.D.D.F.: Conceptualisation, Data curation,
Formal analysis, Funding acquisition, Investigation, Methodology,
Visualization, Writing— original draft. G.L.F.: Data curation, Formal
Analysis, Writing— review & editing. D. M.: Methodology, Data cura-
tion, Formal Analysis, Writing— review & editing. M.C.G.: Concep-
tualisation, Funding acquisition, Investigation, Methodology, Project
administration, Supervision, Writing-Original draft, Writing-review
and editing. C.C.: Conceptualisation, Data curation, Formal Analysis,
Funding acquisition, Investigation, Methodology, Project administra-
tion, Supervision, Writing-Original draft, Writing-review and editing.
All authors reviewed the manuscript.

Funding Open Access funding provided thanks to the CRUE-CSIC
agreement with Springer Nature.

This work was also supported by the following projects: PIP 2022 —543
(CONICET), PICT 2021-225 (FONCyT) and projects B-2790-0 and
C-3039 (CIUNSa). Franco Della Fontana acknowledges the Argentin-
ian Faculty Mobility Grant provided by Fundacion Carolina del Reino
de Espafia and Doctoral Grant provided by CONICET.

Data Availability No datasets were generated or analysed during the
current study.

@ Springer

Declarations

Ethics Approval This study was performed in line with the principles
of the Declaration of Helsinki. The Ethics Committee of the Univer-
sidad Nacional de Salta (Res-CD-212/2020) approved the study pro-
tocols.

Consent to Participate Informed consent was obtained from all indi-
vidual participants included in the study.

Consent to Publish Participants signed an informed consent regarding
publishing their data.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. FAO, WHO (2019) Sustainable healthy diets— Guiding principles
Bertuzzi MA, Slavutsky AM (2019) Brea tree (Cercidium Prae-
cox) exudated gum. Emerging natural hydrocolloids: rheology
and functions, first edition. John Wiley & Sons Ltd, p 672

3. Suarez ME (2019) Medicines in the forest: ethnobotany of wild
medicinal plants in the pharmacopeia of the Wichi people of Salta
Province (Argentina). J Ethnopharmacol 231:525-544. https://do
i.0rg/10.1016/j.jep.2018.10.026

4. Sznaider F, Rojas AM, Stortz CA, Navarro DA (2020) Chemical
structure and rheological studies of arabinoglucuronoxylans from
the Cercidium praecox exudate Brea gum. Carbohydr Polym
228:115388. https://doi.org/10.1016/j.carbpol.2019.115388

5. Sznaider F, Stortz CA, Rojas AM, Navarro DA (2023) Cercidium
praecox Brea gum arabinoglucuronoxylans: A viscosant substi-
tute for gum Arabic? Food Hydrocolloids 137:108403. https://do
i.org/10.1016/j.foodhyd.2022.108403

6. Castel V, Rubiolo AC, Carrara CR (2018) Improvement of emul-
sifying properties of Brea gum by controlled thermal treatment.
Food Hydrocolloids 85:93—101. https://doi.org/10.1016/j.foodhy
d.2018.07.010

7. Bertuzzi MA, Slavutsky AM, Armada M (2012) Physicochemical
characterisation of the hydrocolloid from Brea tree (Cercidium
praecox): physicochemical characterisation of Brea gum. Int J
Food Sci Technol 47:768-775. https://doi.org/10.1111/j.1365-26
21.2011.02907.x

8. Castel V, Rubiolo AC, Carrara CR (2018) Brea gum as wall mate-
rial in the microencapsulation of corn oil by spray drying: effect
of inulin addition. Food Res Int 103:76-83. https://doi.org/10.10
16/j.foodres.2017.10.036

9. Gamboni JE, Bertuzzi MA, Slavutsky AM (2022) Methylene
blue sorption phenomena onto pectin, Brea gum, montmorillon-
ite based hydrogels: kinetic and thermodynamic assessment. J


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jep.2018.10.026
https://doi.org/10.1016/j.jep.2018.10.026
https://doi.org/10.1016/j.carbpol.2019.115388
https://doi.org/10.1016/j.foodhyd.2022.108403
https://doi.org/10.1016/j.foodhyd.2022.108403
https://doi.org/10.1016/j.foodhyd.2018.07.010
https://doi.org/10.1016/j.foodhyd.2018.07.010
https://doi.org/10.1111/j.1365-2621.2011.02907.x
https://doi.org/10.1111/j.1365-2621.2011.02907.x
https://doi.org/10.1016/j.foodres.2017.10.036
https://doi.org/10.1016/j.foodres.2017.10.036
https://doi.org/10.1007/s11130-025-01338-3
https://doi.org/10.1007/s11130-025-01338-3

Plant Foods for Human Nutrition (2025) 80:93

Page70of 7 93

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Polym Environ 30:4710-4725. https://doi.org/10.1007/s10924-0
22-02546-7

Colodro VM, Torres J, Slavutsky A et al (2023) Antibacterial
activity of Bacillus lipopeptides vehiculized and delivered by
biopolymeric films. Food Bioprocess Technol. https://doi.org/10.
1007/s11947-023-03139-5

Lopez EP (2014) Influence of the addition of lupine protein iso-
late on the protein and technological characteristics of dough and
fresh bread with added Brea gum. Food Sci Technol 34:195-203.
https://doi.org/10.1590/S0101-20612014005000016

Losano Richard P, Steffolani ME, Barrera GN, Leon AE (2022)
Effect of alternative hydrocolloids in gluten-free Chickpea pasta.
Int J Food Sci Tech 57:4887-4893. https://doi.org/10.1111/ijfs.15
905

Jofre CM, Campderros ME, Rinaldoni AN (2024) Integral use of
grape: clarified juice production by microfiltration and pomace
flour by freeze-drying. Development of gluten-free filled cookies.
Food Chem Adv 4:100583. https://doi.org/10.1016/j.focha.2023.
100583

Ares G (2018) Methodological issues in cross-cultural sensory
and consumer research. Food Qual Prefer 64:253-263. https://do
i.org/10.1016/j.foodqual.2016.10.007

Mufioz-Martinez J, Elias RA, Batlle-Bayer L et al (2023) Opti-
mizing sustainable, affordable and healthy diets and estimating
the impact of plant-based substitutes to milk and meat: A case
study in Spain. J Clean Prod 424:138775. https://doi.org/10.1016
/j.jelepro.2023.138775

Font-i-Furnols M, Guerrero L (2022) Spanish perspective on
meat consumption and consumer attitudes. Meat Sci 191:108874.
https://doi.org/10.1016/j.meatsci.2022.108874

DataM 1 (2024) Vegan Dessert Market Size, Share, Growth
Trends and Report 2023-2030. In: DataMIntelligence. https://w
ww.datamintelligence.com/research-report/vegan-dessert-marke
t. Accessed 13 Oct 2024

Lake AA, Hyland RM, Mathers JC et al (2006) Food shopping
and Preparation among the 30-somethings: whose job is it? (The
ASH30 study). Br Food J 108:475-486. https://doi.org/10.1108/0
0070700610668441

Culliford A, Bradbury J (2020) A cross-sectional survey of the
readiness of consumers to adopt an environmentally sustainable
diet. Nutr J 19:138. https://doi.org/10.1186/s12937-020-00644-7
Schosler H, de Boer J, Boersema JJ, Aiking H (2015) Meat and
masculinity among young Chinese, Turkish and Dutch adults in
the Netherlands. Appetite 89:152—159. https://doi.org/10.1016/j.a
ppet.2015.02.013

De Medeiros AC, Filho ERT, Bolini HMA (2019) Impact of natu-
ral and artificial sweeteners compounds in the sensory profile and
preference drivers applied to traditional, Lactose-Free, and vegan
frozen desserts of chocolate flavor. J Food Sci 84:2973-2982. htt
ps://doi.org/10.1111/1750-3841.14806

de Medeiros AC, Bolini HMA (2021) Plant-based frozen des-
serts: Temporal sensory profile and preference. Braz J Food Tech-
nol 24:¢2020037. https://doi.org/10.1590/1981-6723.03720
Cardello AV, Llobell F, Jin D et al (2024) Sensory drivers of lik-
ing, emotions, conceptual and sustainability concepts in plant-
based and dairy yoghurts. Food Qual Prefer 113:105077. https://d
oi.org/10.1016/j.foodqual.2023.105077

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Falkeisen A, Gorman M, Knowles S et al (2022) Consumer per-
ception and emotional responses to plant-based cheeses. Food
Res Int 158:111513. https://doi.org/10.1016/j.foodres.2022.1115
13

Moss R, Barker S, Falkeisen A et al (2022) An investigation into
consumer perception and attitudes towards plant-based alterna-
tives to milk. Food Res Int 159:111648. https://doi.org/10.1016/j.
foodres.2022.111648

Borgogno M, Favotto S, Corazzin M et al (2015) The role of
product familiarity and consumer involvement on liking and per-
ceptions of fresh meat. Food Qual Prefer 44:139-147. https://doi.
org/10.1016/j.foodqual.2015.04.010

Noguerol AT, Pagan MJ, Garcia-Segovia P, Varela P (2021)
Green or clean? Perception of clean label plant-based products by
omnivorous, vegan, vegetarian and flexitarian consumers. Food
Res Int 149:110652. https://doi.org/10.1016/j.foodres.2021.1106
52

Schouteten JJ, De Steur H, De Pelsmaeker S et al (2016) Emo-
tional and sensory profiling of insect-, plant- and meat-based
burgers under blind, expected and informed conditions. Food
Qual Prefer 52:27-31. https://doi.org/10.1016/j.foodqual.2016.0
3.011

Jaeger SR, Giacalone D, Jin D et al (2023) Information about
health and environmental benefits has minimal impact on con-
sumer responses to commercial plant-based yoghurts. Food Qual
Prefer 106:104820. https://doi.org/10.1016/j.foodqual.2023.1048
20

Jaeger SR, Cardello AV, Jin D et al (2023) Consumer perception
of plant-based yoghurt: sensory drivers of liking and emotional,
holistic and conceptual associations. Food Res Int 167:112666. h
ttps://doi.org/10.1016/j.foodres.2023.112666

Moussaoui D, Torres-Moreno M, Tarrega A et al (2023) Evalu-
ation of consumers’ response to plant-based burgers accord-
ing to their attitude towards meat reduction. Food Qual Prefer
110:104955. https://doi.org/10.1016/j.foodqual.2023.104955
Graga J, Calheiros MM, Oliveira A (2015) Attached to meat?
(Un)Willingness and intentions to adopt a more plant-based diet.
Appetite 95:113-125. https://doi.org/10.1016/j.appet.2015.06.02
4

Pointke M, Ohlau M, Risius A, Pawelzik E (2022) Plant-Based
only: investigating consumers’ sensory perception, motivation,
and knowledge of different Plant-Based alternative products on
the market. Foods 11:2339. https://doi.org/10.3390/foods111523
39

Denver S, Nordstrom J, Christensen T (2023) Plant-based food—
Purchasing intentions, barriers and drivers among different
organic consumer groups in Denmark. J Clean Prod 419:138256.
https://doi.org/10.1016/j.jclepro.2023.138256

Cliceri D, Spinelli S, Dinnella C et al (2018) The influence of
psychological traits, beliefs and taste responsiveness on implicit
attitudes toward plant- and animal-based dishes among vegetar-
ians, flexitarians and omnivores. Food Qual Prefer 68:276-291. h
ttps://doi.org/10.1016/j.foodqual.2018.03.020

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.foodres.2022.111513
https://doi.org/10.1016/j.foodres.2022.111513
https://doi.org/10.1016/j.foodres.2022.111648
https://doi.org/10.1016/j.foodres.2022.111648
https://doi.org/10.1016/j.foodqual.2015.04.010
https://doi.org/10.1016/j.foodqual.2015.04.010
https://doi.org/10.1016/j.foodres.2021.110652
https://doi.org/10.1016/j.foodres.2021.110652
https://doi.org/10.1016/j.foodqual.2016.03.011
https://doi.org/10.1016/j.foodqual.2016.03.011
https://doi.org/10.1016/j.foodqual.2023.104820
https://doi.org/10.1016/j.foodqual.2023.104820
https://doi.org/10.1016/j.foodres.2023.112666
https://doi.org/10.1016/j.foodres.2023.112666
https://doi.org/10.1016/j.foodqual.2023.104955
https://doi.org/10.1016/j.appet.2015.06.024
https://doi.org/10.1016/j.appet.2015.06.024
https://doi.org/10.3390/foods11152339
https://doi.org/10.3390/foods11152339
https://doi.org/10.1016/j.jclepro.2023.138256
https://doi.org/10.1016/j.jclepro.2023.138256
https://doi.org/10.1016/j.foodqual.2018.03.020
https://doi.org/10.1016/j.foodqual.2018.03.020
https://doi.org/10.1007/s10924-022-02546-7
https://doi.org/10.1007/s10924-022-02546-7
https://doi.org/10.1007/s11947-023-03139-5
https://doi.org/10.1007/s11947-023-03139-5
https://doi.org/10.1590/S0101-20612014005000016
https://doi.org/10.1590/S0101-20612014005000016
https://doi.org/10.1111/ijfs.15905
https://doi.org/10.1111/ijfs.15905
https://doi.org/10.1016/j.focha.2023.100583
https://doi.org/10.1016/j.focha.2023.100583
https://doi.org/10.1016/j.foodqual.2016.10.007
https://doi.org/10.1016/j.foodqual.2016.10.007
https://doi.org/10.1016/j.jclepro.2023.138775
https://doi.org/10.1016/j.jclepro.2023.138775
https://doi.org/10.1016/j.meatsci.2022.108874
https://doi.org/10.1016/j.meatsci.2022.108874
https://www.datamintelligence.com/research-report/vegan-dessert-market
https://www.datamintelligence.com/research-report/vegan-dessert-market
https://www.datamintelligence.com/research-report/vegan-dessert-market
https://doi.org/10.1108/00070700610668441
https://doi.org/10.1108/00070700610668441
https://doi.org/10.1186/s12937-020-00644-7
https://doi.org/10.1016/j.appet.2015.02.013
https://doi.org/10.1016/j.appet.2015.02.013
https://doi.org/10.1111/1750-3841.14806
https://doi.org/10.1111/1750-3841.14806
https://doi.org/10.1590/1981-6723.03720
https://doi.org/10.1016/j.foodqual.2023.105077
https://doi.org/10.1016/j.foodqual.2023.105077

	﻿Plant-Based Chocolate Desserts: Analysis of Consumer’s Response According to Sensory Properties of Products and Consumer Attitude Towards Meat Reduction
	﻿Abstract
	﻿Introduction
	﻿Materials and Methods
	﻿Results and Discussion
	﻿Sensory Evaluation with Trained Judges
	﻿Consumer Study
	﻿Consumer Attitudes Towards Meat Reduction
	﻿Consumer Testing
	﻿Emotional Response


	﻿Influence of Attitudes Towards Meat Reduction on Consumer Response
	﻿Conclusion
	﻿References﻿


