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Abstract
Purpose of Review  The application of sensory and consumer science (SCS) in developing novel food products that meet 
consumer demands has become increasingly important in recent years. In this context, this review article explores the sig-
nificance of SCS in developing novel food products.
Recent Findings  It highlights the instrumental of SCS in developing healthier food options by reducing sodium, sucrose, and 
fat while maintaining sensory appeal. It also outlines the transition from traditional sensory methods using trained panels to 
consumer-based methods that better capture consumer preferences and expectations.
Summary  The paper proposes a sequence for developing novel food products based on SCS, focusing on both intrinsic 
(sensory properties) and extrinsic (packaging, labeling, etc.) factors. Conjoint analysis is the most representative method 
used to understand the impact of extrinsic factors on consumer preferences and predict purchase behavior. Lastly, the final 
product should be optimized based on consumer feedback and compared to competitors before the market launch. Overall, 
the paper emphasizes the importance of SCS in creating successful food products that align with consumer preferences and 
health trends.

Keywords  Healthier products · Intrinsic and extrinsic properties · Conjoint analysis

Introduction

Applying SCS is crucial for developing novel food products 
that meet consumer demands, being considered a conver-
gence of different sciences such as biology, chemistry, sta-
tistics, social sciences, gastronomy, food science, and food 
design, among others. It is, in the words of Worch et al. [1]: 
“the tastiest of all sciences.” This new science uses different 
methods to identify food product attributes that drive con-
sumer liking, facilitating product optimization. Traditionally, 
descriptive analysis performed by trained assessors provides 
sensory characteristics of food products [2]. These attrib-
utes subsequently correlate with consumers’ overall liking 
via preference maps [3]. Despite the statistical advantages 
of preference maps, there are still some limitations, as the 
sensory space of the trained panel does not always coincide 

with the hedonic space of the consumers [4]. In this context, 
consumer-based sensory methods have gained prominence 
due to consumers’ capability to describe the same product 
sensorially and hedonically [5].

The transition from traditional sensory methods using a 
trained panel to consumer-based methods to describe sen-
sorially the products has been driven by the recognition that 
consumers can perform sensory analytical tests besides the 
hedonic ones [6]. Moreover, consumers have demonstrated 
the ability to demand more from their products (sensory 
quality, healthiness, sustainability, etc.) and to be more 
specific when expressing their expectations and desires. 
These consumers’ demands cannot be captured by classi-
cal descriptive methods that focus on the intrinsic sensory 
properties of the product, so these new methods enable the 
capture of static and temporal sensory descriptions, emo-
tions, and attitudes from the consumers’ vocabulary [7••, 
8••], being critical to the success of food products in the 
marketplace. Thus, the SCS focused on consumer perception 
has made it possible to go beyond the sensory and hedonic 
aspects, such as social responsibility [9], food literacy [10], 
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sustainability [11], public policies [12, 13], and healthiness 
[14–16].

In response to the increasing demand for healthier food 
options, SCS has been instrumental in developing novel 
food products that cater to the current population’s needs 
[17]. Researchers have focused on reducing salt, sugar, and 
fat levels in food products while maintaining their sensory 
appeal [18]. This has led to exploring alternative ingredients, 
flavor enhancers, and processing techniques. Reformulating 
food products to make them healthier poses challenges in 
maintaining their sensory characteristics [16]. Modifying 
the formulation of a product to reduce specific components 
may impact its sensory and hedonic experience. To over-
come these drawbacks, food scientists used technological 
strategies such as the size reduction of salt crystals [15] and 
ultrasound to improve the salt dispersion in meat batters 
[19]. Another technology recently applied to animal prod-
ucts was the microencapsulation of fish oil incorporated 
during burger manufacture to protect EPA and DHA from 
oxygen while mixing meat and ingredients, avoiding lipid 
oxidation of the final product [20]. For this reason, sensory 
methods are essential at the intrinsic level (e.g., estimat-
ing to what level sucrose reduction affects the sensory and 
hedonic profile of the product) and extrinsic level (adding 
cues to inform consumers about the nutritional quality of 
the product), providing information that the most advanced 
instrumental techniques cannot reproduce. In this regard, 
the present critical review will focus on sensory methods 
for measuring consumer-based intrinsic sensory properties, 

followed by sensory methods for measuring extrinsic proper-
ties to formulate/reformulate a food product, focusing on the 
actual healthier trend, following the steps of Fig. 1.

Food (Re)Formulation Process

Figure 2A displays the evolution of the formulation/refor-
mulation of foods in scientific research published in Scopus-
indexed journals from 2010 to 2023. Thematic evolution 
shows two-time slices. The first slice, from 2010 to 2020, 
was associated with the impact of food reformulation on 
human health. On the other hand, the second thematic slice, 
corresponding to the papers published from 2021 to 2023, 
deals with reformulations to improve the nutritional aspects 
of the products, considering animal interventions and later in 
humans. In this second slice, the sensory dimension of taste 
appears as an object of interest for researchers, reflecting 
the current trend to look beyond the nutritional aspects of 
food and consider also the sensory quality of foods. Human 
research is a well-established (motor) theme in academia, 
while meat product reformulation has been gaining impor-
tance lately (emerging) based on its relevance and devel-
opment (Fig. 2B). Figure 2C shows sensory analysis as an 
emerging ally for characterizing sodium reduction in meat 
products.

Figure 3 shows a two-dimensional representation of 
scientific articles’ most commonly occurring words. The 
words were processed through multiple correspondence 

Fig. 1   Recommended sequence for developing novel food products applying sensory and consumer science
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analysis [21], revealing three distinct word clusters. These 
clusters represent three types of studies that were con-
ducted between 2010 and 2023. The first cluster, colored 
green, is related to the sensory characterization of meat 
and meat products. The second cluster, in blue, pertains 
to the study of consumer behavior towards reduced-fat 

products for individuals of different age groups. Finally, 
the third red cluster combines the previous two clusters 
and emphasizes the importance of reformulating foods to 
improve their nutritional profile by reducing fat, sodium, 
sugar, and calories. Such modifications can promote a 
healthier diet among consumers.

Fig. 2   Thematic evolution of 
food reformulation in the last 
20 years
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Intrinsic Sensory Properties of Foods

The intrinsic sensory properties of foods (ISPF) refer to their 
color, aroma, taste, and texture [22, 23], which are deter-
mined by their chemical composition and physical structure 
[24]. Sensory characteristics of food products are tradition-
ally measured using discriminant, descriptive, and affective 
methods [2]. Among these, descriptive methods are consid-
ered the most sophisticated and complete [25]. Descriptive 
analysis (DA), the most representative and extensively used 
descriptive method [26], involves training judges to evalu-
ate samples based on a detailed protocol, repeatedly rating 
the intensity of attributes glossary in different samples. This 
approach ensures that DA has sufficient statistical power to 
detect even subtle differences between attributes for some 
treatments at univariant (analysis of variance—ANOVA) 
and multivariant (principal component analysis—PCA) lev-
els [27]. Despite all the statistical advantages of DA, such 
as considering sample heterogeneity as a factor within the 
ANOVA model [28, 29], it also has some drawbacks related 
to the time needed for panel training and replicated final 
evaluation. This has led academia and industry to look for 
alternatives to reduce the time required to sensorially profile 
a product, such as eliminating the training [30] or reducing 
the number of repetitions in the final evaluation [26, 31].

New methodologies have emerged to enable sensory 
profiling of food products based on consumers’ perceptions 
[32]. This approach has the advantage of saving time and 

preserving the consumer’s vocabulary [33]. However, it is 
essential to interpret the results cautiously, as there may be 
variations in consumers’ sensory perception due to biologi-
cal individual differences between consumers, which should 
be analyzed more deeply [5]. For the reasons described 
above, sensory profiling with consumers has become popular 
in industry and academia, helping to align sensory profiling 
with acceptance to identify the drivers of liking [34]. It has 
also enabled the study of dynamic sensory properties based 
on consumers’ responses, recognizing that sensory percep-
tion is a process that changes during tasting [14, 35]. Below, 
we have compiled a summary of various novel and reformu-
lated products characterized by ISPF Table 1.

After conducting sensory profiling and acceptance tests, 
the product with the best performance is chosen. Then, the 
extrinsic sensory properties, such as labeling, packaging, 
and price, are examined. In the next section of this review 
article, we will focus on the extrinsic sensory properties of 
food products.

Extrinsic Sensory Properties of Foods

Expectations are present in our daily lives and play a cru-
cial role in our experiences with products and services 
[56]. External cues, such as packaging color, influence 
expectations and contribute to increasing or decreasing 
them, impacting purchase decisions of food products [57, 

Fig. 3   Multiple correspondence analyses of the main published topics on food reformulation
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58]. Conjoint analysis (CA) is the most representative 
method used to analyze the extrinsic features of differ-
ent foods in SCS. It is an experimental approach where 
consumers are asked to rate their expected acceptance 
or purchase intention for product profiles with specific 
extrinsic factors [59]. These factors vary at specific levels 
according to an experimental design. This analysis aims 
to measure the impact of product attributes on consumer 
preferences and predict consumer behavior [60].

In summary, the CA process involves three stages, as 
shown in Fig. 4. The first stage is the stimuli design. This 
consists of selecting the factors and levels of interest and 
arranging them in a full or fractional factorial scheme. 
The second stage is data collection. Consumers are pre-
sented with the stimuli and asked to rate their expected 
acceptance or purchase intention. Finally, the data analy-
sis of CA provides information on the relative importance 
and utility of different factors and levels. This helps in 
selecting the high-performing stimuli.

The CA is commonly accompanied by additional 
measurements, such as sensory characteristics obtained 
through free or attribute-based descriptions [57, 58]. In 
recent times, even intrinsic and extrinsic variables have 
been combined to simulate an actual consumer situation, 
increasing the ecological validity of the test [61, 62].

Based on the suggestions in this review, after select-
ing the ideal extrinsic properties for the product, further 
analysis needs to be conducted on the best intrinsic and 
extrinsic conditions with target product purchasers. The 
following section will provide more details on this.

Final Food Product

The food industry needs to choose a prototype product with 
optimized properties based on the expectations of the target 
consumer before launching the final product in the market. 
This prototype will be compared to a competing, top-selling 
product. The selected products will be sent to the homes of 
potential consumers, who will evaluate them under actual 
consumer conditions, considering several factors such as 
sensory profile, acceptance, suitability for use, and purchase 
intention. Additionally, the sensory and hedonic character-
istics of the ideal product may also be required as both the 
prototype and the commercial product may differ from the 
ideal product.

Suppose you want to create a functional and refreshing 
drink that contains antioxidant compounds extracted from 
agro-industrial waste and germinated quinoa. Optimizing 
its sensory and hedonic profile using DA and an accept-
ance scale would be best to achieve this. Next, you should 
estimate the relative importance of extrinsic properties and 
determine the best levels of the factors through CA. This will 
help you select the best extrinsic profile. Finally, it would 
be best to verify the product’s suitability by combining the 
best extrinsic conditions with the best prototype. After con-
ducting home use tests, the samples should be represented 
in multivariate biplots with the prototype, commercial, and 
ideal products. An in-depth analysis of the biplot will reveal 
whether the product is ready to be launched on the market or 
if further optimization is necessary.

Based on the review recommendations, we encour-
age the academic and industrial community to follow the 
sequence proposed in this review, which may initially 
seem time-consuming and complex. However, empirical 

Fig. 4   Steps to implement the CA
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evidence shows several success stories in developing foods 
widely sold in today’s market.

Concluding Thoughts and Upcoming Trends

The SCS is crucial for developing novel food products 
that meet consumer demands. It highlights the transition 
from traditional sensory methods using trained panels to 
consumer-based methods that better capture consumer 
preferences and expectations. Based on the literature, this 
review suggests a detailed and multifaceted approach to 
food product development and reformulation using SCS, 
which, despite being time-consuming, has proven success-
ful in bringing competitive products to market. It empha-
sizes the importance of combining intrinsic and extrinsic 
sensory and consumer insights to align product charac-
teristics with consumer preferences for healthiness and 
sensory quality.

Based on the themes and conclusions provided in the 
paper, the upcoming trends in food product development 
and reformulation using SCS may include the following:

a.	 Health-conscious formulations: With SCS aiding in cre-
ating food products with reduced salt, sugar, and fat, we 
can expect a continued trend towards health-conscious 
formulations that maintain the original sensory appeal 
of the product.

b.	 Technology integration in SCS: The use of advanced 
technological strategies, such as microencapsulation, 
ultrasound, and size reduction of salt crystals, in main-
taining or enhancing the sensory attributes of reformu-
lated, healthier products is expected to grow.

c.	 Consumer-driven sensory analysis: A significant trend 
involves shifting from expert-driven to consumer-
driven sensory analysis methods. Consumers’ ability to 
describe their sensory experiences in their own words 
provides more diverse data for product development.

d.	 Extrinsic properties of foods: There will be an increasing 
focus on how packaging, branding, and other extrinsic 
factors influence consumers’ sensory expectations and 
perceptions, affecting their purchase decisions.

e.	 Food literacy: A growing trend in consumer empow-
erment and education about food choices, termed food 
literacy, will likely emerge as a key focus area, influenc-
ing how consumers perceive and value different sensory 
attributes about health and wellness.

These trends represent a future where food product devel-
opment is increasingly consumer-centric, health-oriented, 
and technologically advanced, with SCS playing a pivotal 
role in guiding the industry.

Acknowledgements  This review was conducted in the framework 
“Semillero de investigación Andean Golden Seeds” financed by Uni-
versidad Nacional de Moquegua (Resolución de Comisión Organiza-
dora N° 865-2023-UNAM). Erick Saldaña is grateful to the “Programa 
Nacional de Investigación Científica y Estudios Avanzados” (ProCien-
cia, Peru) from the “Consejo Nacional de Ciencia, Tecnología e Inno-
vación Tecnológica” (CONCYTEC, Peru) for funding the project N° 
PE501083435-2023-PROCIENCIA, and to the Universidad Nacional 
de Moquegua for financial support (Resolución de Comisión Organi-
zadora N° 352-2022-UNAM).

Author Contribution  Erick Saldaña—methodology, validation, formal 
analysis, investigation, resources, data curation, writing original draft, 
writing, review and editing, visualization, project administration, and 
supervision; Karina Eduardo—methodology, writing original draft, 
writing, review, and editing; Jhony Mayta-Hancco—methodology, 
writing original draft, writing, review, and editing; Nils Leander Hua-
mán-Castilla—methodology, writing original draft, writing, review, 
and editing; Elias Escobedo-Pacheco—methodology, writing original 
draft, writing, review, and editing.

Funding  Universidad Nacional de Moquegua: N° 865-2023-
UNAM, and N° 352-2022-UNAM.; Prociencia: project N° 
PE501083435-2023-PROCIENCIA

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

Declarations 

Ethics Approval  This review article does not include any experiments 
with human or animal subjects done by the authors.

Competing interests  The authors declare no competing interests.

References

Papers of particular interest, published recently, have 
been highlighted as:  
•  Of importance  
••  Of major importance

	 1.	 Worch T, Delarue J, De Souza VR, Ennis J: Data Science for 
sensory and consumer scientists. Chapman and Hall/CRC. 2023.

	 2.	 Lawless HT, Heymann H. Sensory evaluation of food: principles 
and practices. New York: Springer; 2010.

	 3.	 Saldaña E, de Oliveira GA, Selani MM, Haguiwara MMH, de 
Almeida MA, Siche R, Contreras-Castillo CJ. A sensometric 
approach to the development of mortadella with healthier fats. 
Meat Sci. 2018;137:176–90.

	 4.	 Saldaña E, Marinho M, Schmidt B, Mabel M, Contreras-Castillo 
C. Obtaining the ideal smoked bacon: what is the influence of the 
product space and multivariate procedure to construct the exter-
nal preference mapping? Scientia Agropecuaria. 2019;10:29–37.

	 5.	 Ares G, Varela P. Trained vs. consumer panels for analytical test-
ing: fueling a long lasting debate in the field. Food Qual Prefer. 
2017;61:79–86.

	 6.	 Varela P, Ares G: Recent advances in consumer science. In: 
Methods in Consumer Research, Volume 1. Elsevier; 2018:3–21.

	 7.••	Valentin D, Chollet S, Lelièvre M, Abdi H. Quick and dirty but 
still pretty good: a review of new descriptive methods in food 
science. Int J Food Sci Technol. 2012;47:1563–78. This paper 



198	 Current Food Science and Technology Reports (2024) 2:183–199

reviews the profiling and sensory description, considering 
the consumer’s voice and highlighting its application in food 
science and statistical analysis.

	 8.••	Varela P, Ares G. Sensory profiling, the blurred line between 
sensory and consumer science. A review of novel methods 
for product characterization. Food Research International. 
2012;48:893–908. This paper presents new methods for 
rapid, flexible, and cost-effective sensory characterization 
in food science and technology.

	 9.	 Gómez-Corona C. Sensory and consumer research for 
good: a review on social responsibility. Curr Opin Food Sci. 
2020;33:115–23.

	10.	 Ares G, De Rosso S, Mueller C, Philippe K, Pickard A, Nicklaus 
S, van Kleef E, Varela P. Development of food literacy in chil-
dren and adolescents: implications for the design of strategies 
to promote healthier and more sustainable diets. Nutr Rev. 2023. 
https://​doi.​org/​10.​1093/​nutrit/​nuad0​72.

	11.	 Aschemann-Witzel J, Ares G, Thøgersen J, Monteleone E. A 
sense of sustainability? – How sensory consumer science can 
contribute to sustainable development of the food sector. Trends 
Food Sci Technol. 2019;90:180–6.

	12.	 Ares G, Antúnez L, Curutchet MR, Giménez A. Warning labels 
as a policy tool to encourage healthier eating habits. Curr Opin 
Food Sci. 2023;51: 101011.

	13.	 Aschemann-Witzel J, Janssen M. The role of policy actions to 
accelerate food consumer behaviour change. Agricultural and 
Food Economics. 2022;10:22.

	14.	 Menegali BS, Selani MM, Saldaña E, Patinho I, Diniz JP, Melo 
PS. Pimentel Filho N de J, Contreras-Castillo CJ: Pink pepper 
extract as a natural antioxidant in chicken burger: effects on 
oxidative stability and dynamic sensory profile using temporal 
dominance of sensations. LWT. 2020;121: 108986.

	15.	 Rios-Mera JD, Selani MM, Patinho I, Saldaña E, Contreras-
Castillo CJ. Modification of NaCl structure as a sodium reduc-
tion strategy in meat products: an overview. Meat Sci. 2021;174: 
108417.

	16.	 Deliza R, Lima MF, Ares G. Rethinking sugar reduction in pro-
cessed foods. Curr Opin Food Sci. 2021;40:58–66.

	17.	 Eduardo K, Aredo V, Rios-Mera JD, Ambrosio CMS, Siche 
R, Saldaña E. Market needs and consumer’s preferences for 
healthier foods. In: Strategies to Improve the Quality of Foods. 
Elsevier; 2024:337–355.

	18.	 Saldaña E, Merlo TC, Patinho I, Rios-Mera JD, Contreras-Cas-
tillo CJ, Selani MM. Use of sensory science for the development 
of healthier processed meat products: a critical opinion. Curr 
Opin Food Sci. 2021;40:13–9.

	19.	 Araújo CDL de, Krauskopf MM, Manzi JAS, Santos KC, Rios-
Mera JD, Dargelio MDB, Saldaña E, Castillo CJC. Influence of 
micronized salt and high-power ultrasound on the quality of beef 
burgers. Sci Agric. 2024;81:e20230033.

	20.	 Saavedra ARL, Rios-Mera JD, Imán A, Vásquez J, Saldaña E, 
Siche R, Tello F. A sequential approach to reduce sodium chlo-
ride in freshwater fish burgers considering chemical, texture, and 
consumer sensory responses. LWT. 2022;167: 113854.

	21.	 Rios-Mera JD, Saldaña E, Patinho I, Selani MM, Contreras-Cas-
tillo CJ. Advances and gaps in studies on healthy meat products 
and their relationship with regulations: the Brazilian scenario. 
Trends Food Sci Technol. 2021;110:833–40.

	22.	 Wang QJ, Mielby LA, Junge JY, Bertelsen AS, Kidmose U, 
Spence C, Byrne DV. The role of intrinsic and extrinsic sensory 
factors in sweetness perception of food and beverages: a review. 
Foods. 2019;8:211.

	23.	 Saldaña E, Serrano-León J, Selani MM, Contreras-Castillo CJ. 
Sensory and hedonic impact of the replacement of synthetic anti-
oxidant for pink pepper residue extract in chicken burger. J Food 
Sci Technol. 2020;57:617–27.

	24.	 Labbe D, Sudre J, Dugas V, Folmer B. Impact of crema on 
expected and actual espresso coffee experience. Food Res Int. 
2016;82:53–8.

	25.	 Murray JM, Delahunty CM, Baxter IA. Descriptive sen-
sory analysis: past, present and future. Food Res Int. 
2001;34:461–71.

	26.	 Moser M, Lepage M, Pineau N, Fillion L, Rytz A. Replicates in 
sensory profiling: quantification of the impact of moving from 
two to one assessments. Food Qual Prefer. 2018;65:185–90.

	27.	 Lestringant P, Delarue J, Heymann H. 2010–2015: How 
have conventional descriptive analysis methods really been 
used? A systematic review of publications. Food Qual Prefer. 
2019;71:1–7.

	28.	 Bavay C, Symoneaux R, Maître I, Kuznetsova A, Brockhoff PB, 
Mehinagic E. Importance of fruit variability in the assessment of 
apple quality by sensory evaluation. Postharvest Biol Technol. 
2013;77:67–74.

	29.	 Bavay C, Brockhoff PB, Kuznetsova A, Maître I, Mehinagic 
E, Symoneaux R. Consideration of sample heterogeneity and 
in-depth analysis of individual differences in sensory analysis. 
Food Qual Prefer. 2014;32:126–31.

	30.	 Minim VPR, Simiqueli AA, da Silva Moraes LE, Gomide AI, 
Minim LA. Optimized descriptive profile: a rapid methodology 
for sensory description. Food Qual Prefer. 2012;24:190–200.

	31.	 Peltier C, Mammasse N, Visalli M, Cordelle S, Schlich P. Do we 
need to replicate in sensory profiling studies? Food Qual Prefer. 
2018;63:129–34.

	32	 Varela P, Ares G. Sensory profiling, the blurred line between 
sensory and consumer science. A review of novel methods 
for product characterization. Food Research International. 
2012;48:893–908.

	33.	 Valentin D, Chollet S, Lelièvre M, Abdi H. Quick and dirty but 
still pretty good: a review of new descriptive methods in food 
science. Int J Food Sci Technol. 2012;47:1563–78.

	34.	 Heck RT, Saldaña E, Lorenzo JM, Correa LP, Fagundes MB, 
Cichoski AJ, de Menezes CR, Wagner R, Campagnol PCB. 
Hydrogelled emulsion from chia and linseed oils: a promising 
strategy to produce low-fat burgers with a healthier lipid profile. 
Meat Sci. 2019;156:174–82.

	35.	 Visalli M, Galmarini MV. Multi-attribute temporal descriptive 
methods in sensory analysis applied in food science: a systematic 
scoping review. Compr Rev Food Sci Food Saf. 2024;23:1–45.

	36.	 Chadha D, Hamid N, Kantono K, Marsan M. Changes in 
temporal sensory profile, liking, satiety, and post-consump-
tion attributes of yogurt with natural sweeteners. J Food Sci. 
2022;87:3190–206.

	37.	 Oliveira AAA, Andrade AC, Bastos SC, Condino JPF, Curzi 
Júnior A, Pinheiro ACM. Use of strawberry and vanilla natural 
flavors for sugar reduction: a dynamic sensory study with yogurt. 
Food Res Int. 2021;139: 109972.

	38.	 Tan VWK, Wee MSM, Tomic O, Forde CG. Rate-all-that-apply 
(RATA) comparison of taste profiles for different sweeteners 
in black tea, chocolate milk, and natural yogurt. J Food Sci. 
2020;85:486–92.

	39.	 Bertelsen AS, Zeng Y, Mielby LA, Sun Y-X, Byrne DV, Kid-
mose U. Cross-modal effect of vanilla aroma on sweetness of dif-
ferent sweeteners among Chinese and Danish consumers. Food 
Qual Prefer. 2021;87: 104036.

	40.	 Velázquez AL, Vidal L, Varela P, Ares G. Cross-modal interac-
tions as a strategy for sugar reduction in products targeted at 
children: case study with vanilla milk desserts. Food Res Int. 
2020;130: 108920.

	41.	 Hurst KE, Hewson L, Fisk ID. Sensory perception and consumer 
acceptance of commercial and salt-reduced potato crisps formu-
lated using salt reduction design rules. Food Res Int. 2022;155: 
111022.

https://doi.org/10.1093/nutrit/nuad072


199Current Food Science and Technology Reports (2024) 2:183–199	

	42.	 Rios-Mera JD, Saldaña E, Patinho I, Selani MM, Contreras-
Castillo CJ. Enrichment of NaCl-reduced burger with long-
chain polyunsaturated fatty acids: effects on physicochemical, 
technological, nutritional, and sensory characteristics. Meat Sci. 
2021;177: 108497.

	43.	 Kibler ND, Acevedo NC, Cho K, Zuber-McQuillen EA, Carvajal 
YB, Tarté R. Novel biphasic gels can mimic and replace animal 
fat in fully-cooked coarse-ground sausage. Meat Sci. 2022;194: 
108984.

	44.	 Auriema BE, Correa FJ, Silva R, Soares PTS, Lima AL, Vidal 
VAS, Raices RSL, Pollonio MAR, Luchese RH, Esmerino EA, 
et al. Fat replacement by green banana biomass: Impact on the 
technological, nutritional and dynamic sensory profiling of 
chicken mortadella. Food Res Int. 2022;152: 110890.

	45.	 Foguel A, Neves Rodrigues Ract J, Claro da Silva R. Sensory 
characterization of commercial cream cheese by the consumer 
using check‐all‐that‐apply questions. J Sens Stud. 2021;36(4).

	46.	 Patinho I, Selani MM, Saldaña E, Bortoluzzi ACT, Rios-Mera 
JD, da Silva CM, Kushida MM, Contreras-Castillo CJ. Aga-
ricus bisporus mushroom as partial fat replacer improves the 
sensory quality maintaining the instrumental characteristics of 
beef burger. Meat Sci. 2021;172: 108307.

	47.	 Paglarini C de S, Vidal VAS, dos Santos M, Coimbra LO, 
Esmerino EA, Cruz AG, Pollonio MAR. Using dynamic sen-
sory techniques to determine drivers of liking in sodium and 
fat-reduced Bologna sausage containing functional emulsion 
gels. Food Res Int. 2020, 132:109066.

	48.	 Le Calvé B, Saint‐Léger C, Gaudreau N, Cayeux I. Capturing 
key sensory moments during biscuit consumption: using TDS 
to evaluate several concurrent sensory modalities. J Sens Stud. 
2019;3(6).

	49.	 Fellendorf S, O’Sullivan MG, Kerry JP. Effect of different salt 
and fat levels on the physicochemical properties and sensory 
quality of black pudding. Food Sci Nutr. 2017;5:273–84.

	50.	 Lorido L, Estévez M, Ventanas J, Ventanas S. Salt and intramus-
cular fat modulate dynamic perception of flavour and texture in 
dry-cured hams. Meat Sci. 2015;107:39–48.

	51.	 Saldaña E, Soletti I, Martins MM, Menegali BS, Merlo TC, 
Selani MM, Teixeira ACB, da Silva FG, Contreras-Castillo 
CJ. Understanding consumers’ dynamic sensory perception 
for bacon smoked with different Brazilian woods. Meat Sci. 
2019;154:46–53.

	52.	 Saldaña E, Castillo LS, Sánchez JC, Siche R, de Almeida MA, 
Behrens JH, Selani MM, Contreras-Castillo CJ. Descriptive 
analysis of bacon smoked with Brazilian woods from reforesta-
tion: methodological aspects, statistical analysis, and study of 
sensory characteristics. Meat Sci. 2018;140:44–50.

	53.	 Selani MM, Shirado GAN, Margiotta GB, Saldaña E, Spada 
FP, Piedade SMS, Contreras-Castillo CJ, Canniatti-Brazaca SG. 
Effects of pineapple byproduct and canola oil as fat replacers on 
physicochemical and sensory qualities of low-fat beef burger. 
Meat Sci. 2016;112:69–76.

	54.	 Saldaña E, Rios-Mera J, Arteaga H, Saldaña J, Samán CM, 
Selani MM, Villanueva NDM. How does starch affect the sen-
sory characteristics of mazamorra morada ? A study with a 
dessert widely consumed by Peruvians. Int J Gastron Food Sci. 
2018;12:22–30.

	55.	 Saldaña E, Behrens JH, Serrano JS, Ribeiro F, de Almeida 
MA, Contreras-Castillo CJ. Microstructure, texture profile and 
descriptive analysis of texture for traditional and light mor-
tadella. Food Struct. 2015;6:13–20.

	56.	 Deliza R. Expectations. In; Methods in Consumer Research, 
Volume 1. Elsevier; 2018:451–483.

	57.	 Baptista I, Valentin D, Saldaña E, Behrens J. Effects of packag-
ing color on expected flavor, texture, and liking of chocolate in 
Brazil and France. Int J Gastron Food Sci. 2021;24: 100340.

	58.	 Merlo TC, Soletti I, Saldaña E, Menegali BS, Martins MM, Teix-
eira ACB, dos Santos H-P, Dargelio MDB, Contreras-Castillo 
CJ. Measuring dynamics of emotions evoked by the packaging 
colour of hamburgers using temporal dominance of emotions 
(TDE). Food Res Int. 2019;124:147–55.

	59.	 Almli VL, Næs T. Conjoint analysis in sensory and consumer 
science. In: Methods in Consumer Research, Volume 1. Elsevier; 
2018:485–529.

	60.	 Lindsay Rojas M, Saldaña E. Consumer attitudes towards ultra-
sound processing and product price: guava juice as a case study. 
Scientia Agropecuaria. 2021;24:193–202.

	61.	 Endrizzi I, Torri L, Corollaro ML, Demattè ML, Aprea E, 
Charles M, Biasioli F, Gasperi F. A conjoint study on apple 
acceptability: sensory characteristics and nutritional informa-
tion. Food Qual Prefer. 2015;40:39–48.

	62.	 Hoppert K, Mai R, Zahn S, Hoffmann S, Rohm H. Integrating 
sensory evaluation in adaptive conjoint analysis to elaborate the 
conflicting influence of intrinsic and extrinsic attributes on food 
choice. Appetite. 2012;59:949–55.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Application of Sensory and Consumer Science for the Development of Novel Food Products
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Food (Re)Formulation Process
	Intrinsic Sensory Properties of Foods
	Extrinsic Sensory Properties of Foods
	Final Food Product
	Concluding Thoughts and Upcoming Trends
	Acknowledgements 
	References


