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Abstract

Napping is one of the rapid sensory profiling methods, which was established recently to meet
the needs of sensory and consumer researchers. This approach provides a holistic evaluation of
the tested sample through their positioning in a 2-dimensional space. The protocol of the
analysis is somewhat different from the traditionally applied descriptive methods, like
Quantitative Descriptive Analysis. In our overview, we focus on the applicability of Napping
in the field of fermented goods. The accompanying procedures are also investigated (typically
Flash Profiling, CATA, and further methods), in order to understand how the combined datasets

facilitate the understanding of the sensory characteristics of the products.
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Introduction

Sensory analysis methods of food and beverage products might be classified many ways.
A possible methodological distinction is related to the outcome of the tests: discrimination or
characterization of the samples. During the evolvement of the methods there were several key
issues related to the feasibility of the protocols. These are mostly the size and the skills of the
panel, the time requirement and the interpretation of the results. In the food industry, there is a
growing demand for such methods that are simpler to implement, rapid and might be performed
by untrained panelists (consumers). These rapid methods appeared from the late 1990’s,
including free choice profiling or flash profiling. The basis of these procedures rely on standard
approaches (e.g. profile analysis or Quantitative Descriptive Analysis), but the necessary steps
were simplified or reduced in order to achieve a faster method. Altogether, with the

development of statistical procedures the number of available product characterization methods
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are increasing. In our present review, we analyze the applicability one of these rapid methods:
Napping. JEROME PAGES created napping in 2003. The name of the method originates from
the French word ‘nappe’, which means tablecloth. The original idea of the method is to position
the samples on a large piece of paper. The vicinity or the distance among the samples represent
the similarity or the difference between their natures. This type of evaluation is often referred
to as being holistic, analyzing the sensory stimuli of the samples as a whole, not focusing on
the details.

The method's predecessor is projective mapping, used in psychology to examine the personality
of individuals. Based on a psychological study, in 1994 RisviK asked sensory assessment
participants to rank the chocolate samples they were testing on a scale according to their
similarity and dissimilarity (separately). RISVIK assessed the results primarily on the basis of
the objective similarities and differences between the samples, without taking into account the

subjective judgements of the panel members (RIsVIK et al, 1994).

However, the method developed by PAGES leaves it entirely up to the assessor to determine the
similarities and differences. Another significant difference from Risvik's method, that it
requires the assessors to place the samples in a 2-dimensional space rather than on a 1-
dimensional scale, thus providing a more detailed picture of the assessors' perception of the
products. According to PAGEs, traditional sensory methods do not necessarily look at the
qualities that consumers consider important. In other words, the aim of Napping is to identify
the most important similarities and differences between the samples tested. Based on the
dimensions of the "nappe" used (40*60cm), the participants in the study place the samples along
the longer side according to the aspect they consider more important and along the shorter side

according to the less important aspect (PAGEs, 2005).

In previous studies, the evaluation of results was distorted and complicated by the need to sort
the results of one-dimensional scales into two-dimensional matrices, and further difficulties
were caused when assessors had to judge similarities and differences between a larger number
of samples (>10), as they often tested those in groups or pairs. The method developed by PAGEs,
however, eliminated these errors, as assessors sort the entire sample set into a two-dimensional

matrix and rate the samples simultaneously (PAGEs, 2005).

Furthermore, the evaluation of the resulting dataset also plays a significant role. The typical
statistical method used to evaluate the results of the study is the Multiple Factor Analysis

(MFA), which was also used by PAGES in his paper. MFA is a method developed by ESCOFIER



and PAGES in which variables grouped into different blocks during the analysis. MFA is
performed in two consecutive steps. First, a PCA (Principal Component Analysis) is performed
on the members of each block, and then the members of the blocks are "normalized" by dividing
the member by the square root of the value of the first principal component. The resulting
'normalised’ values are then placed in a matrix and another PCA is performed on the entire
matrix. The original data set is then applied to the analyzed data and similarities and differences

are compared (ABDI & VALENTIN, 2007).

In our present study, we analyze the application of Napping on fermented food and beverage

products.
Materials and methods

We performed a detailed literature search using the keywords ‘Napping’, ‘sensory’ and some
further expressions, which were related to the samples, originated from fermentation
technologies. These were typically: wine, beer, cheese and yogurt. Our goal was to provide a
detailed and analytical overview of the method for researchers and sensory practitioners in order
to better understand the limitations and advantages of the method, compared to the traditional

sensory approaches.
Results

The method was first published by Pagés in 2005, but it only started to spread in the 2010s, as
shown by the fact that only 2 of the 17 articles examined were written before 2010. Out of the
17 articles reviewed, 5 focus on wines, 3 on beers, 4 on other fermented foods - yoghurt,
balsamic vinegar and cheese - and 1 article is "mixed", dealing with yoghurt and bread. The

remaining 3 articles deal with non-fermented foods - green tea, liver patés and soya milk.

Of the 17 cases examined, 11 used traditional - full - Napping, two used partial Napping in
addition to full, the partial version of the study was used in a total of 4 articles, and the least
used was grouped Napping, with only 2 articles. However, the complementary studies were
much more varied: UFP and FP methods were the most common, but the use of CP and hedonic

scales was also explicitly common.

As can be seen in Table 1, wines were the least likely to have been evaluated by naive panelists
(consumers), while in case of non-fermented foods they were more involved. There was only
one article that used all three types of panelists, that was ToORRI's 2013 article comparing the

perceptions of different panelists.



Number of articles

Product type/Panelist type Trained panelist Industry expert Naive | Sum.
Beer 1 1 2 3
Wine 3 3 1 5
Other fermented products 2 0 3 5
Other 1 0 3 4

Table 1.: Distribution of panelist types for each product category in the analyzed articles

It can also be observed from the data in Table 2 that the three types of assessors were used in
almost equal proportions when analyzing beers. This may be explained by the relatively late
start of the method on beers - the first paper on Napping in beers was published in 2013. A
further explanation may be that wines are typically esteemed as ‘higher order' drinks

(CHARTERS, 2006), so a more qualified assessor and a more accurate description is expected.

In the case of other fermented products and non-fermented products, it is important to highlight
that no industry experts were involved in any of the studies (Table 1.), which may be explained
by the fact that for the majority of those products, industry experts are not typically skilled in

tasting (except perhaps green tea and balsamic vinegar).

As a case study, we present the research of LuisA TorrI and co-workers (2013), who
investigated the extent to which people at different levels of training can differentiate between
wines. The study involved 9 trained panelists, 13 wine experts and 81 consumers. The trained
panelists and winemakers also performed traditional profiling, which consisted of 4 stages and
was repeated 4 times. The test was conducted using traditional Napping. One of the 11 samples
was given to the assessors in duplicate to check their accuracy. After the Napping procedure,
the samples had to be ranked on a 9-point scale based on perceived quality, where 1 indicated
very poor quality and 9 indicated excellent quality. Finally, panels of trained assessors and
industry experts were asked to rank the samples on a scale of how good they thought the sample
was as an example of the wine variety (Tuscan Sangiovese) that was the focus of the research,
where 1 - very poor example, 9 - excellent example. Consumers were asked to complete a socio-
cognitive test measuring involvement and innovativeness, followed by traditional Napping.
After the Napping test, they had to rank the samples on a hedonic scale ranging from 0-100.
The data were analyzed by pooling the scores of trained reviewers and industry experts and
comparing them with the scores of consumers, with a significant difference between the two

groups as shown in Figure 1.
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Figure 1: Pooled Napping results of trained assessors and winemakers (left) and Napping

results of consumers (right) (TORRI et al, 2013)

Discussion

Napping is a rapid sensory evaluation method, first published in 2005, in which the assessor
takes a holistic approach to evaluating samples rather than the descriptive methods. Panelists
have to sort samples on the table according to their similarity or dissimilarity to each other,
based on their own criteria, which they do not specify, by placing similar samples closer

together and dissimilar samples further apart. Napping is divided into 3 main types:
- Traditional/Full Napping, where the assessors evaluate the samples holistically,

- Partial Napping, where the assessor evaluates one attribute at a time, the test is typically
repeated several times, focusing on different attributes, thus providing a more accurate

characterization than the traditional version,

- Sorted Napping, where after traditional Napping the assessor groups the samples into groups,

the result is even closer to the individual assessment criteria than traditional Napping.

Since Napping essentially does not involve any descriptive steps, but only observes differences
and similarities between samples, it is often combined with other sensory methods that are

descriptive

- Flash Profile: an accelerated form of traditional profiling, with fewer steps and simpler

methods of assessment,



- Ultra Flash Profile: after Napping, the assessor writes comments next to the postion of the

samples, this approach is the most often used to complement Napping tests,
- Hedonic scales: shows consumer preference, thus provides important feedback for marketing,

- CATA/RATA: facilitates the involvement of untrained panelists, as they do not have to rely
on their own terms. It is also easier to evaluate than traditional methods, but loses the individual
aspect that is the core value of Napping,

- Traditional profiling: carried out by experts, generally the most accepted method due to its
precision, but long and difficult to carry out.

This last statement is supported by the results of the 2008 study by PERRIN et al. in which they
concluded that a combination of Napping and UFP cannot provide data with the same level of
precision as traditional profiling, but can identify significant differences. Traditional Napping
can be used mainly for differentiation, while partial Napping with UFP can be used for
description. Based on other research, e.g. Ross et al. 2012, it can be concluded that for very
similar samples, it is important to perform assessments more than two replicates to get an
accurate picture when analysing Napping data. Based on the research of TORRI et al. 2017, it
can be stated that using combined methods, it was possible to map well the similarities and

differences between the two groups of consumers.

For all sensory methods, an important factor is the duration and resource requirements of the
panel training and screening needed for the implementation. Preliminary training had a positive
impact on the results of the Napping tests. The product training had the most positive effect on
the test, i.e. the assessors who attended the product training were the most accurate at matching
samples enriched with the same flavoring and were able to detect differences in their intensity.
Furthermore, an important finding was that reproducibility was also improved by the pre-
training sessions. These results suggest that, even with rapid methods, the reliability of results
can be increased by taking the time to gain some level of sensory familiarity with the product
group under investigation. Using a methodology similar to that described in the 2016 study by
Liu et al. Napping is also more applicable to consumer tests. In terms of time required for the
test, it is therefore a better decision to provide a preliminary, shorter product-specific training
rather than to repeat the session to investigate reproducibility. The basic principle of this method
is primarily to distinguish between samples and to characterize them, rather than to record exact

figures, so that the classical reproducibility criteria should be given a different weight.



To determine the applicability of Napping, it was important to consider the 2013 research by
ToRRI et al., who found that trained panelists and industry experts are able to identify
similarities and differences with greater accuracy than consumers are. In their opinion, the
former two groups compare samples to a memorized "wine prototype™ that they recall from
previously experienced wines. Furthermore, an important finding was that, in general, high-
engagement and innovative consumers were able to differentiate more accurately based on the
tests. It is also important to point out those consumers who are more familiar with the product
being tested will be able to give a more accurate description of the product in the additional

tests, but this does not mean that they will be able to differentiate the samples better.

Conclusions

The field of sensory testing is constantly evolving. Many methods are being developed, some
of which will remain part of research procedures for a long time. The Napping method has been
in use for a relatively short time, so it is not yet possible to say exactly how well it will be
accepted and established. The analysis suggests that researchers and practitioners who see the
product from a holistic perspective and understand the value of Napping's results and are able
to translate its outputs into practice will be more open to utilize this process. Another factor
may be the extent to which Napping is adopted as a method by mainstream sensory software
systems and whether it will be included in the procedures described by 1SO standards. Currently
Napping is a possible choice for those researchers who would like to integrate a rapid sensory
evaluation technique in their study without the time consuming panelist selection and training

phase.
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