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Abstract: The aim of the study was to develop emotional lexicons to describe sugar-free chocolate
according to consumers’ taster status. Respondents (N = 153) received a milk and dark sugar-free
chocolate for tasting. An electronic questionnaire was employed to collect quantifiable data. Results
showed that respondents could be classified into three groups: non-tasters (38.6%), medium tasters
(39.9%) and supertasters (21.5%). Most respondents liked dark chocolate more than milk chocolate.
However, the non-tasters (>50%) selected positive emotions for milk chocolate, while the medium
tasters, chose more positive emotions for dark chocolate. Most of the supertasters selected negative
emotions for dark chocolate. Each taster status requires the development of a distinctive lexicon to
be emotionally satisfied by sugar-free products. Taste sensitivity can have a significant impact on
consumers’ food choices.
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1. Introduction

Statistics show that 61% of the population living in South Africa is either overweight
or obese [1]. Excess sugar consumption leads to several health problems that include non-
communicable diseases (NCDs) such as cardiovascular diseases (like heart attacks and
stroke), cancers, chronic respiratory diseases (such as chronic obstructive pulmonary dis-
ease and asthma), and diabetes [2—4].

The easy answer would be for an overweight population to consume less sugar,
right? The fact is that taste is an important factor when we choose food products, therefore
consumers will rather choose “unhealthy” foods with higher sugar content [5]. Consum-
ers have a general perception that foods with reduced sugar content, are seen as healthier
products that may taste unpleasant [5] and that these foods are only consumed when one
has certain health issues such as diabetes and weight problems [6].

Several studies confirm the link between the sensory properties of food and consum-
ers’ emotional responses, influencing their food choices [7-10]. Consumers are classified
into three taster status categories according to their bitter sensitivity, namely non-tasters,
medium tasters, and supertasters [11-13], which is determined by a gene, TAS2R38 [14].
Taster status is tested through the use of 6-n-propylthiouracil (PROP) [15]. Non-tasters
find PROP a little bitter or tasteless and does not mind the taste thereof. Medium tasters
experience PROP quite bitter. Supertasters find PROP exceptionally bitter as they do not
like the taste thereof [11,12,15] and tend to show a negative emotional response towards
food and beverages (e.g., beer, broccoli, caffeine, dark chocolate, kohlrabi, tonic water)
with a bitter-tasting compound (e.g flavonoids, phenols, glucosinolates) [16,17].
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Furthermore, consumers’ taster status tends to influence their consumption and pur-
chasing behaviour of food products. For example, chocolate consumption might be re-
lated to cravings or feelings of guilt that affects consumers’ emotions [18]. Sweeteners are
used in food products since they are essentially calorie-free, but some of these sweeteners
can impact food products and beverages causing undesirable flavours and after tastes
such as bitterness [17-19]. Therefore, as consumers differ according to their taster status,
they perceive a specific product differently, and for this reason, it is worth investigating
this association between the consumers’ emotion on food products. Limited research is
done on consumers’ emotions and emotional response towards sugared food products
such as chocolates [8]. In addition, very few studies have looked at how consumers’ dif-
ferent taster status influence their emotions when consuming chocolate products. There-
fore, the aim of this study is to develop emotional lexicons for sugar-free chocolates based
on consumers’ taster status (non-, medium- and supertasters) using the Check-All-That-
Apply (CATA) methodology.

2. Methodology

A quantitative non-experimental, descriptive, and cross-sectional study was con-
ducted using a self-administered electronic questionnaire to collect quantifiable data. A
non-probability convenience sampling method was used with inclusion and exclusion cri-
teria. Respondents were recruited via social media platforms where electronic posters
were posted. Those interested in the study followed the link on the advertisement to be
screened.

Successfully screened respondents collected their sample bags at a central location in
the city of Potchefstroom, South Africa. The sample bag included: two unbranded choco-
late bars clearly marked as Sample 1 (milk chocolate) and Sample 2 (dark chocolate); three
PROP test paper strips in a zip-lock bag; one bottle of still water (250 mL) and one instruc-
tion pamphlet.

The chocolate samples consisted out of one milk and dark sugar-free bar (40 g each),
purchased at a local food retail company. Both chocolate samples contain no added sugar
and include certain fibres (dextrin, inulin, oligofructose) and sweeteners such as erythritol
and steviol glycoside. The milk and dark chocolate contains cocoa solids of 36% and 80%,
respectively. The milk chocolate is higher in energy, protein, carbohydrates, total sugar
and sodium, while the dark chocolate is higher in dietary fibre.

After collection of the sample bags, consumers received the link of the main electronic
questionnaire (QuestionPro®©) per email. The questionnaire started with the PROP taster
status test where respondents placed a paper strip on the tip of their tongue for 30 s after
which they rated their perception of the stimulus on a Labelled Magnitude Scale (LMS),
which ranged from 1 being “barely detectable” to 100 being “strongest imaginable. The
cut-off criteria for the tasting groups’ classification were as follows: non-tasters between
0 and 15.5; medium tasters between 15.5 and 51; and supertasters above 51 [20-22].

In the following section, consumers’ general chocolate consumption was determined
followed by their sensory acceptance and purchase intention of sugar-free chocolates. 5-
point Likert scales were implemented. Thereafter, consumers’ emotional response was
determined by using the emotional terms from the EmoSensory wheel [23] and the Check-
All-That-Apply (CATA) method to indicate what they were feeling when they tasted the
chocolate samples. CATA is utilized in sensory research because it can generate detailed,
discriminative data [24]. An open-ended question was included for consumers to indicate
if they would like to add any additional emotional terms during the tasting of the choco-
lates. Lastly, the researchers collected demographic information such as gender, age and
the origin of consumers’ geographic location.

Data collection occurred in January 2021 during which South Africa entered lock-
down level 3 due to the Covid-19 pandemic. The respondents were requested to complete
the questionnaire within 72 h after collection of the sample bag at a place where they usu-
ally would consume chocolate so as to mimic a “natural” setting.
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For data analysis, descriptive analysis was performed for all variables, including
means, frequencies and percentages. To assess if there is a significant association between
consumers’ taster status, demographics and consumers’ emotions, cross-tabulations with
phi coefficient and Cramer’s V were performed. A significance level of p < 0,05 was im-
plemented.

3. Results and Discussion
3.1. Demographics

The study sample consisted out of 153 South African adult consumers (Table Al).
The smaller sample size can be ascribed to consumers’ hesitancy to leave their homes dur-
ing the Covid pandemic and to take part in research studies as they took extra safety prec-
ahutions to protect themselves. Most of the respondents were female and relatively young
between the ages of 18 and 29 years.

3.2. PROP Taster Status Test

There was an almost equal distribution of respondents between non tasters (38.6%)
and medium tasters (39.9%). The remainder of the respondents are classified as super tast-
ers (21.5%). The distribution of the taster groups is similar to the distribution in a similar
study who reported super tasters as 25.95%, and medium- and non tasters as 32.06% and
41.98%, respectively, in their study [25].

3.3. General Chocolate Consumption

Table 1 provides an overview of the consumers’ chocolate consumption and purchas-
ing behaviour. Most of the respondents (32.9%; n = 52) consume chocolates at least once a
week, followed by those consuming chocolate more than twice a week (25.9%; n = 41).
These findings confirm the respondents” regular chocolate consumption. Majority of the
respondents (58.2%; n = 92) indicated that the main reason for their eating chocolate was
for emotional satisfaction (indulgence). It may be due to cravings [18], elevated mood and
energy levels or because it is seen as pleasurable, relaxant, aphrodisiac and as an antide-
pressant [26]. It is similar to what has been found by other researchers [8], who also found
that in their sample group, the majority of the respondents consumed chocolate at least
once a week, ate chocolate for satisfaction (indulgence) and indicated that flavour was the
main reason for their purchasing chocolate. The main considerations when purchasing
chocolate for own consumption are flavour (75.3%; n = 119), followed by brand (16.5%; n
= 26) and price (8.2%; n = 13). These findings are supported by researchers who revealed
that buyers of chocolate were encouraged to purchase a bar of chocolate if they saw a new
flavour in store [27].

Table 1. Consumers’ general chocolate consumption and purchasing behaviour.

Item on Scale Percent (%)
Frequency of chocolate consumption
Daily 7.0
More than twice a week 25.9
Twice a week 17.7
Once a week 32.9
Once a month or less 16.5
Reason for chocolate consumption
For emotional satisfaction (indulgence) 58.2
To overcome hunger 0
Regard it as healthy 0.6
As a habit 241

Other reason 17.1
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Considering factors when purchasing chocolate

Brand 16.5

Flavour 75.3

Price 8.2
Packaging 0
Other reason 0

3.4. Sugar-Free Chocolates: Sensory Acceptance and Purchase Intention

Table 2 gives an overview of the respondents’ taste, aftertaste and purchase intent
regarding both chocolate samples. Overall, the respondents enjoyed the taste and after-
taste of the dark chocolate more than the milk chocolate. The taste of the dark chocolate
was liked very much. Dark chocolate is usually not as sweet due to the high quantity of
cocoa present [28]. The purchase intention for dark chocolate was slightly higher. More
than 30% (n = 50) and 42.7% (n = 67) of the respondents indicated that they definitely
would buy the milk and the dark chocolate, respectively. When purchasing or consuming
chocolate, taste is very important, although the perception of taste varies greatly from
person to person [28]. Taste is still the most influential factor influencing chocolate con-
sumer behaviour [30,31].

Table 2. Taste, aftertaste and purchase intent for sugar-free chocolates.

Mean Standard Deviation

Milk chocolate
Taste ! 3.95 0.80
Aftertaste ! 3.78 0.92
Purchase intent 2 3.85 1.11

Dark chocolate
Taste ! 4.09 0.97
Aftertaste ! 3.90 1.102
Purchase intent 2 3.97 1.171

Note: ! 1 = dislike extremely, 2 = dislike very much, 3 = neither like nor dislike, 4 = like very much,
5 = like extremely. 2 1 = definitely would not buy, 2 = probably would not buy, 3 = might or might
not buy, 4 = probably would buy, 5 = definitely would buy.

3.5. Emotional Response

Table 3 captures the identified emotions for the two chocolate samples. Overall, the
majority of the respondents chose positive emotions for both chocolate samples, with the
highest selection being satisfied, pleasant, good, happy and content. The highest selected
emotion for both the milk (n =91; 57.6%) and dark chocolate (n = 85; 53.8%) was satisfied.
Therefore, sugar-free chocolates can satisfy consumers without sacrificing enjoyment due
to being a guilt-free option. The open-ended question revealed that the respondents felt
fancy, powerful, wealthy, accomplished and extravagant, which were categorised under
luxury, when they consumed the dark chocolate. Researchers have indicated that re-
spondents felt luxurious and sophisticated while consuming dark chocolate and that the
emotional terms “powerful” and “energetic” could be associated with the cocoa flavour,
while the bitter taste is associated with being confident [32].

Table 3. Consumers’ emotions with regard to sugar-free chocolates.

Emotion Milk (%) Dark (%)
Positive
Contented 36.1 354
Desire 12.7 24.7

Enthusiastic 6.3 13.9
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Glad 17.1 22.8
Good 51.9 53.2
Happy 43.7 39.9
Pleasant 56.3 49.4
Satisfied 57.6 53.8
Negative
Disappointed 12 10.1
Discontented 2.5 5.1
Disgust 3.2 5.1
Dissatisfied 8.9 10.1
Guilty 9.5 3.2
Nervous 0 25
Sad 2.5 1.9
Unpleasant surprise 3.8 8.9
Unclassified
Calm 51.9 43.7

3.6. Emotional Lexicons

Successful lexicons could be created for each taster status, and although they were
very similar, there were a few differences. Table 4 provides a summary of the highest and
lowest selection of emotional terms per taster status. For the milk chocolate, the non-tast-
ers showed a higher selection for the pleasant emotion compared to the supertasters. This
can be due to the non-tasters not being able to taste the bitterness of the sugar-free choco-
late, which is caused by the cocoa, and the bitter aftertaste due to sweeteners, while the
supertasters could taste the bitterness and found it unpleasant. The supertasters also felt
more disappointed, discontented and disgust compared to the rest of the respondents.
Despite supertasters being in the minority, emotionally, they felt the most negative. Ide-
ally, sugar-free products should be made to evoke the highest selection of positive emo-
tions from consumers, and the food industry should determine which positive emotions
are the least selected so improvements can be made. The supertasters indicated the lowest
selection for the emotions happy, pleasant and satisfied for the dark sugar-free chocolate.
This may be ascribed to their high sensitivity towards bitter-tasting ingredients, such as
the high cocoa content of dark chocolate. Owing to salt, which can mask bitter tastes, su-
pertasters tend to consume more sodium [33,34]. Therefore, a possible solution for prod-
uct developers is to add different types of salt, such as Himalayan salt, to dark chocolate
to mask the bitterness of the cocoa. In addition, these products can be marketed as “low
in bitterness” or “saltier” to motivate supertasters to purchase these sugar-free alterna-
tives. The medium tasters indicated the lowest selection of the pleasant emotion for the
dark chocolate, since the larger proportion of medium tasters may also be sensitive to-
wards bitter tastes. Therefore, they may also prefer chocolate alternatives with a higher
salt content. Among the non-tasters, the lowest selection of positive emotions for the
sugar-free milk chocolate was for desire, enthusiastic and glad. Therefore, the food indus-
try can improve sugar-free milk chocolate by incorporating strong flavours, such as spicy
elements or chillies.

Table 4. Summary of taster status selection of emotional terms.

Non Tasters Medium Tasters Super Tasters
Milk chocolate: Pleasant (+) Guilty () SI;Itii)f}’:e}ld(zi)-)
Highest selected emotion Sad (-) y
Calm
Dark chocolate: Glad (+) Desire (+)

Highest selected emotion Good (+) Enthusiastic (+)
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Dissatisfied (-) Disappointed (-)
Unpleasant (-) surprise Discontended (-)

Disgust (-)

Nervous (-)

Desire (+) )
D -
Dark chocolate: Enthusiastic (+) lsgi)ztiz?(ej ©) Discontended ()
Lowest selected emotion Glad (+) Sag d0)
Unpleasant surprise (-)
ilty (- H
Dark chocolate: Ni?\llszs( ()_) Pleasant (+) PI;F;EL(X)
Lowest selected emotion Sad () Dissatisfied (-) Satisfied (+)

Note: + = positive emotion; - = negative emotion; X = no selection.

3.7. Associations between Consumers’ Taster Status and Emotional Lexicons and Demographic
Characteristics

For the milk chocolate, there was a practical significance of the association between
non-tasters and the guilty emotion. Furthermore, there was also a practical significance of
the association between all taster status groups and the content emotion. For the dark
chocolate, results revealed a practical significance for the association between supertasters
and the emotions, discontented and disgust (Table 5).

Half of the male respondents were classified as non-tasters (50%), while the majority
of the female respondents were classified as medium tasters (41.9%) (Figure 1). Research-
ers have reported in his study that they could not distinguish between male and female
consumers in perceiving taste, although the findings showed that women (34%) were
slightly more likely to be super tasters compared to men (22%) [35]. However, other stud-
ies have found that women are significantly more sensitive towards salty, bitter, sweet,
and sour taste stimuli compared to men [36-38]. Despite the findings presented above, the
results of this study is in line with the above-mentioned results indicating that women are
more likely to be super tasters, as supported by other studies [39].

Table 5. Associations between consumers’ taster status and emotions.

Chocolate sample Taster status Emotion Phi-Value p-Value
Non tasters Content (+) 0.2216 0.070
Milk chocolate All tasters Guilty (-) -0.212 0.008 *
Content (+) 0.220 0.020 *
i - . .004 *
Dark chocolate Super tasters D11c)c;1;1;r;e(c_1)( ) 8?28 8824 *

Note: + = positive emotion; - = negative emotion; * = p <0.05.

Non-tasters M Medium tasters M Supertasters

N ° X R

o o ) o ° &

S 2 S S =+ = &

S S e X S e B2 5 o o
T 2 s 5 S S ¥ 3 S S
o E\E_ o) — ~ ° ToNNTe)
a : o 2
3 g  Sf& = R g

- o
[ 1 i - il
[ |
Male Female 18-29 30-39 40 and older
Gender Age in years

Phi-value = 1.32; p-value = 0.264 Phi-value = 0.290; p-value = 0.012*
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Figure 1. Consumers’ taster status according to gender and age.

There was a practically visible association between age and taster status, with the
majority of the 18- to 29-year-old respondents being classified as medium tasters (46.4%),
with the remainder of them classified as non-tasters (27.4%) and supertasters (26.2%). The
other age groups were mainly classified as non-tasters. The reason why the older age
groups were mostly classified as non-tasters may be due to their taste function declining
with age [40]. Researchers found that as age increased, consumers seemed to like and con-
sume strong tastes, such as strong-tasting vegetables, as bitterness was not a barrier to
liking these food products [41]. Their findings indicate that most male respondents in the
older age categories seem to be non tasters, and female respondents between the ages of
18 and 29 years are mostly classified as medium tasters.

3.8. Value of the Study

The relationship between demographic characteristics and consumers’ taster status
reveals valuable information that can be used by marketers to target a set of consumers.
For example, when developing sugar-free foods with bitter notes, they could rather target
male consumers in advertisements, as female consumers are more likely to be super-
tasters. The same principle can be used with the age groups; since ageing has a declining
effect on the taste function [39], older consumers can be targeted for stronger flavoured
sugar-free products.

The findings can provide insight on the influence of taste sensitivity and give some
guidance to the confectionery industry and individuals who work with various methods
of marketing communication strategies on making use of tasting notes to advertise their
products. The results can be beneficial to the industry role players, as they can use these
developed emotional lexicons in their product development to ensure that the product
meets the need of consumers in different segments, which can potentially increase the
success rate of their product. For example, the industry can run a marketing campaign
that focuses on Generation Z, influencing their perception of sugar-free dark chocolate by
advertising it as an affordable luxury item. When the focus is rather on a specific taster
status, it will ensure that consumers have access to foods that have been altered to their
taste sensitivity.

4. Conclusions

Sugar-free chocolate with sweeteners can be consumed and enjoyed as a healthier
alternative and evoked different emotional terms for consumers with different taster sta-
tuses. Different emotional lexicons are required for each taster status, as the main reason
for consuming chocolate is emotional satisfaction, and the main factor which influences
purchases is flavour. These emotional lexicons will contribute to future research on the
sensory acceptability of and behaviour with regard to chocolate and sugar-free products
for the South African market.
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Appendix A

Table Al. Demographic profile of respondents (N = 153).

Demographic Characteristics Frequency (n) Percent (%)
Gender
Male 36 23.38
Female 117 75.97
Other 1 0.65
Age in years
18-29 84 54.90
30-39 35 22.88
40-49 13 8.50
50-50 12 7.84
>60 9 5.88
Hometown location
Eastern Cape 1 0.65
Free State 5 3.27
Gauteng 10 6.54
KwaZulu-Natal 1 0.65
Limpopo 5 3.27
Mpumalanga 3 1.96
Northen Cape 2 1.31
North-West 126 82.35
Western Cape 0 0
References
1.  Herbst, M.C. Fact Sheet on Obesity and Cancer. Available online: https://www.cansa.org.za/files/2019/02/Fact-Sheet-on-Obe-
sity-and-Cancer-web-Feb-2019.pdf (accessed on 13 March 2020).
2. Oliver, G.; Wardle, ].; Gibson, E.L. Stress and food choice: A laboratory study. Psychosom. Med. 2000, 62, 853-865.
3. Sharma, V.K; Ingle, N.A,; Kaur, N.; Yadav, P.; Ingle, E.; Charania, Z. Sugar substitutes and health: A review. ]. Adv. Oral Res.
2016, 7, 7-11.
4.  WHO (World Health Organization). World Health Statistics 2018: Monitoring Health for the SDGs, Sustainable Development Goals;
WHO (World Health Organization): Geneva, Switzerland, 2018.
5. Crofton, E.C.; Markey, A.; Scannell, A.G. Consumers’ expectations and needs towards healthy cereal based snacks. Br. Food ].
2013, 115, 1130-1148.
6.  Belscak-Cvitanovi¢, A.; Komes, D.; Dujmovi¢, M.; Karlovi¢, S.; Biski¢, M.; Brnci¢, M.; Jezek, D. Physical, bioactive and sensory
quality parameters of reduced sugar chocolates formulated with natural sweeteners as sucrose alternatives. Food Chem. 2015,
167, 61-70.
7. Chaya, C.; Eaton, C.; Hewson, L.; Vazquez, R.F.; Fernandez-Ruiz, V.; Smart, K.A.; Hort, J. Developing a reduced consumer-led
lexicon to measure emotional response to beer. Food Qual. Prefer. 2015, 45, 100-112.
8.  Gunaratne, T.M,; Viejo, C.G,; Fuentes, S.; Torrico, D.D.; Gunaratne, N.M.; Ashman, H.; Dunshea, F.R. Development of emotion
lexicons to describe chocolate using the check-all-that-apply (CATA) methodology across Asian and Western groups. Food Res.
Int. 2019, 115, 526-534.
9.  Meiselman, H.L. A review of the current state of emotion research in product development. Food Res. Int. 2015, 76, 192-199.
10. Gutjar, S.; Dalenberg, J.R.; De Graaf, C.; De Wijk, R.A.; Palascha, A.; Renken, R.].; Jager, G. What reported food-evoked emotions
may add: A model to predict consumer food choice. Food Qual. Prefer. 2015, 45, 140-148.
11. Ammann, J.; Hartmann, C.; Siegrist, M. A bitter taste in the mouth: The role of 6-n-propylthiouracil taster status and sex in food
disgust sensitivity. Physiol. Behav. 2019, 204, 219-223.
12.  Yang, Q.; Dorado, R.; Chaya, C.; Hort, J. The impact of PROP and thermal taster status on the emotional response to beer. Food

Qual. Prefer. 2018, 68, 420—430.



Biol. Life Sci. Forum 2021, 1, x 9 of 9

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.

Yang, Q.; Kraft, M.; Shen, Y.; MacFie, H.; Ford, R. Sweet Liking Status and PROP Taster Status impact emotional response to
sweetened beverage. Food Qual. Prefer. 2019, 75, 133-144.

Roudnitzky, N.; Behrens, M.; Engel, A.; Kohl, S.; Thalmann, S.; Hiibner, S.; Lossow, K.; Wooding, S.P.; Meyerhof, W. Receptor
polymorphism and genomic structure interact to shape bitter taste perception. PLoS Genet. 2015, 11, e1005530.

Herbert, C.; Platte, P.; Wiemer, J.; Macht, M.; Blumenthal, T.D. Supertaster, super reactive: Oral sensitivity for bitter taste mod-
ulates emotional approach and avoidance behavior in the affective startle paradigm. Physiol. Behav. 2014, 135, 198-207.
Eldeghaidy, S.; Marciani, L.; McGlone, F.; Hollowood, T.; Hort, J.; Head, K.; Gowland, P.A. The cortical response to the oral
perception of fat emulsions and the effect of taster status. J. Neurophysiol. 2011, 105, 2572-2581.

Ammann, J.; Hartmann, C.; Siegrist, M. A bitter taste in the mouth: The role of 6-n-propylthiouracil taster status and sex in food
disgust sensitivity. Physiol. Behav. 2019, 204, 219-223.

Velarde, C.; Moore, A.; Boakye, E.A.; Parkhurst, T.; Brewer, D. Consumption and emotions among college students toward
chocolate product. Cogent Food Agric. 2018, 4, 1-10.

De Melo, L.L.M.M.; Bolini, HM.A_; Efraim, P. Sensory profile, acceptability, and their relationship for diabetic/reduced calorie
chocolates. Food Qual. Prefer. 2009, 20, 138-143.

Sollai, G.; Melis, M.; Pani, D.; Cosseddu, P.; Usai, I.; Crnjar, R.; Barbarossa, I.T. First objective evaluation of taste sensitivity to
6-n-propylthiouracil (PROP), a paradigm gustatory stimulus in humans. Sci. Rep. 2017, 7, 1-12.

Tepper, B.].; Christensen, C.M.; Cao, J. Development of brief methods to classify individuals by PROP taster status. Physiol.
Behav. 2001, 73, 571-577.

Zhao, L.; Kirkmeyer, S.V.; Tepper, B.]. A paper screening test to assess genetic taste sensitivity to 6-n-propylthiouracil. Physiol.
Behav. 2003, 78, 625-633.

Schouteten, J.J.; De Steur, H.; De Pelsmaeker, S.; Lagast, S.; De Bourdeaudhuij, I.; Gellynck, X. An integrated method for the
emotional conceptualization and sensory characterization of food products: The emosensory® wheel. Food Res. Int. 2015, 78, 96—
107.

Jaeger, S.R.; Swaney-Stueve, M.; Chheang, S.L.; Hunter, D.C.; Pineau, B.; Ares, G. An assessment of the CATA-variant of the
EsSense Profile®. Food Qual. Prefer. 2018, 68, 360-370.

Deshaware, S.; Singhal, R. Genetic variation in bitter taste receptor gene TAS2R38, PROP taster status and their association with
body mass index and food preferences in Indian population. Gene 2017, 627, 363-368.

Macht, M.; Dettmer, D. Everyday mood and emotions after eating a chocolate bar or an apple. Appetite 2006, 46, 332-336.

Yu, D. Happiness Factor: Emotional Benefits Are Top Chocolate Sales Drivers, Says Mintel. Available online: https://www.con-
fectionerynews.com/Article/2016/03/29/Emotional-benefits-are-top-chocolate-sales-drivers-Mintel - :~:text=Happiness%?20fac-
tor%3A%20Emotional %20benefits%20are%20top %20chocolate%20sales%20drivers %2C%20says %20Mintel &text=Choco-
late%20has%20been %20tied %20to,a%20recent%20report%20by%20Mintel (accessed on 3 March 2021).

Son, Y.-J.; Choi, S.-Y.; Yoo, K.-M.; Lee, K.-W; Lee, S.-M.; Hwang, 1.-K_; Kim, S. Anti-blooming effect of maltitol and tagatose as
sugar substitutes for chocolate making. LWT Food Sci. Technol. 2018, 88, 87-94.

Thaichon, P.; Jebarajakirthy, C.; Tatuu, P.; Gajbhiyeb, R.G. Are you a chocolate lover? An investigation of the repurchase be-
havior of chocolate consumers. J. Food Prod. Mark. 2018, 24, 163-176.

Poelmans, E.; Rousseau, S. How do chocolate lovers balance taste and ethical considerations? Br. Food |. 2016, 118, 343-361.
Rousseau, S. The role of organic and fair trade labels when choosing chocolate. Food Qual. Prefer. 2015, 44, 92-100.

Thomson, D.M.; Crocker, C.; Marketo, C.G. Linking sensory characteristics to emotions: An example using dark chocolate. Food
Qual. Prefer. 2010, 21, 1117-1125.

Hayes, J.E.; Sullivan, B.S.; Duffy, V.B. Explaining variability in sodium intake through oral sensory phenotype, salt sensation
and liking. Physiol. Behav. 2010, 100, 369-380.

Nahar, N.; Madzuki, LN.; Izzah, N.B.; Ab Karim, S.; Ghazali, H.M.; Karim, R. Bakery science of bread and the effect of salt
reduction on quality: A review. Borneo |. Sci. Technol. 2018, 1, 9-14.

Spence, C. Do men and women really live in different taste worlds? Food Qual. Prefer. 2019, 73, 38—45.

Bolhuis, D.P.; Costanzo, A.; Keast, R.S. Preference and perception of fat in salty and sweet foods. Food Qual. Prefer. 2018, 64, 131—
137.

Ervina, E.; Berget, I.; L Almli, V. Investigating the relationships between basic tastes sensitivities, fattiness sensitivity, and food
liking in 11-year-old children. Foods 2020, 9, 1-21.

Pingel, J.; Ostwald, J.; Pau, HW.; Hummel, T.; Just, T. Normative data for a solution-based taste test. Eur. Arch. Oto-Rhino-L
2010, 267, 1911-1917.

Garneau, N.L.; Nuessle, T.M.; Sloan, M.M.; Santorico, S.A.; Coughlin, B.C.; Hayes, J.E. Crowdsourcing taste research: Genetic
and phenotypic predictors of bitter taste perception as a model. Front. Integr. Neurosci. 2014, 8, 1-8.

Doty, R.L.; Chen, ].H.; Overend, J. Taste quality confusions: Influences of age, smoking, PTC taster status, and other subject
characteristics. Perception 2017, 46, 257-267.

Puputti, S.; Hoppu, U.; Sandell, M. Taste sensitivity is associated with food consumption behavior but not with recalled pleas-
antness. Foods 2019, 8, 444-465.



