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Abstract: Cider is a growing market in North America, but more studies need to be completed to
fully understand ciders’ sensory properties. The primary objective of this study was to identify
the differences in the sensory properties of ciders described as “sweet” or “dry” using both static
(category scales) and dynamic (temporal check-all-that-apply, TCATA) sensory methodologies. The
secondary objective was to evaluate experienced panellists with a familiar methodology (category
scales) and an unfamiliar methodology (TCATA). The sweet ciders were characterized by sweet,
floral, cooked apple, and fresh apple attributes, and they had a sour aftertaste. The dry ciders were
found to be bitter, sour, earthy, and mouldy, and they had a sour and bitter aftertaste. The experienced
panellists produced reproducible results using both methodologies; however, they did not find small
differences between the cider samples. Future research should investigate a wider range of cider and
investigate ciders’ aftertaste. More studies need to be completed on experienced panellists and on
when researchers and the food industry should use them.
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1. Introduction

Cider is a sparkling alcoholic beverage produced by fermentation of apples and has a
range of alcoholic contents and flavour characteristics [1]. Production and consumption of
cider continue to grow around the world [2]. However, knowledge about cider’s sensory
properties is limited [3]. Cider has many different sensory attributes of interest, including
colour, turbidity, aroma, acidity, astringency, sweetness, and carbonation, based on the
different production techniques and apple varieties [4]. Past research has shown that apple
variety [5,6], fruit ripeness [7], fermentation conditions [2,8], and yeast strains [9] all affect
the sensory properties of the resulting cider. The primary sensory properties of apple ciders
are spicy, aromatic, and apple-like notes [1].

Recent studies on cider had focused on the chemical composition, phenolic com-
pounds, amino acids, sugars, and organic acids in ciders [10–15]. Little information is
available regarding the sensory properties of ciders that are on the market, especially those
that are available on the Canadian market (specifically the province of Nova Scotia in this
study). Ciders are usually characterized as dry or "brut", half dry or "demi-sec", or sweet
or "doux” [16]. However, this categorization is usually simplified to marketing the cider
as sweet and dry on the North American market [17]. This is a simplified classification
that helps consumers understand the sensory properties of cider. For the cider market to
continue to grow, more studies involving cider and sensory analysis are needed.

Descriptive analysis uses trained panellists for developing a comprehensive and objec-
tive description of the sensory properties of food items [18]. Trained panellists are selected
based on their sensory acuity and their ability to discriminate between the different prod-
ucts [19]. After the panellists are recruited, they receive extensive training to learn about
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the background of the food or beverages being tested and the evaluation method [20]. The
trained panellists can provide precise information, including the detection of small differ-
ences in the products being studied [18]. However, trained panels or descriptive analysis
require lots of time, resources, and money. Due to these constraints, some researchers
have chosen to use experienced panellists. Experienced panellists are individuals who
are either highly experienced with the food product being tested and the method being
used or who have received extensive training before the testing [21]. Previous research has
investigated panellists who have extensive experience with the sensory method being used
and found that the experienced panellists had similar descriptions to trained panellists [22].
This result was also found when experienced panellists and trained panellists evaluated
wine [23]. This study will build on this research by asking experienced panellists, who
have extensive experience with sensory trials, to evaluate ciders using a method they are
not familiar with: temporal check-all-that-apply.

Temporal check-all-that-apply (TCATA) extends the use of check-all-that-apply (CATA)
questions by allowing for continuous selection and deselection of the attributes based on
their applicability in describing the sample [24]. The participant’s task is to indicate and
update the attributes that apply to the sample from moment to moment [24]. TCATA
allows the research to track the sample as it changes over time [24]. This method builds on
past research because sensory perception is temporal, not a static experience [25]. TCATA
is an effective technique for capturing dynamic sensory evaluation information similar to
temporal dominance of sensations and time intensity [26]. TCATA builds on these methods
by allowing for concurrent attribute selection and has been used to effectively evaluate
complex products such as alcoholic beverages, including wine [25,27,28] and beer [29].

In this context, the experienced panellists used static (category scales) and dynamic
sensory evaluation methods (TCATA) to evaluate the differences between dry and sweet
ciders. Secondly, the results of the experienced panellists were evaluated for consistency.

2. Materials and Methods
2.1. Experienced Panellists

Approval for the study was received from the Acadia University Research Ethics Board
(REB 21-16). Experienced panellists were recruited from a list of participants who have
previously participated in sensory testing and regularly consumed cider (self-identified).
All participants were 19 years of age or older, as this is the legal drinking age in the province
of Nova Scotia, Canada, and did not work in the cider industry. The participants were
composed of 16 panellists who had participated in sensory trials before (6 males and 10
females; mean age 32.4 ± 5.3). The experienced panellists were screened to ensure they
had previously been involved in a trained panel evaluating an alcoholic beverage (mainly
beer or wine). Additionally, all experienced panellists had participated in sensory trials
using category scales, CATA, projective mapping, and ultra-flash profiling methodologies
(the mean number of sensory trials the panellists had previously participated in was 4.3).

2.2. Testing Environment

All testing was completed at the Centre for the Sensory Research of Food at Acadia
University, using individual sensory booths. The trials took place in the booths under
white fluorescent light, at a temperature of 25 ◦C, and in a ventilated area.

2.3. Samples and Sample Presentation

Five different ciders available for purchase in Nova Scotia, Canada, were evaluated.
Three of the ciders were described as “sweet”, and the two other ciders were described as
“dry”. Descriptive details of the cider samples are listed in Table 1. The pH of the cider
was tested using a Thermo Scientific pH meter (Waltham, MA, USA). The percentages
of solids (Brix) were measured using a digital refractometer (Table 1). One sample was
presented twice (D2) to the panellists to evaluate the consistency of the results, so each
panellist received six cider samples. For all sensory trials, samples were prepared and
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presented following the same procedure. Each cider’s sample size was 50 mL, and the
samples were presented in a small, transparent standard ISO wine glass. All cider bottles
and cans were stored in the fridge (4 ◦C) until 10 min before testing began when they were
removed from the fridge. The cider samples were poured approximately 30 s before being
served to the panellists. Each sample was sealed with Parafilm to reduce the potential loss
of carbonation. The samples were all labelled with random three-digit codes identified
on the glass. Each panellist was also provided with a glass of filtered water to cleanse
their palates.

Table 1. Physico-chemical and market characteristics of the ciders evaluated.

Cider Type Brix pH Alcohol Percentage Packaging Price (CAD)

S1 Sweet 5.6 3.4 6.0% 473 mL Can 4.99

S2 Sweet 6.4 3.6 5.3% 500 mL Bottle 4.75

S3 Sweet 6.0 3.6 5.8% 500 mL Bottle 4.75

D1 Dry 4.5 3.7 6.5% 500 mL Bottle 4.69

D2 Dry 4.3 3.9 6.0% 500 mL Bottle 4.29

2.4. Procedure

Before starting the testing, a consent form containing information about the study, the
purpose, and the ingredients was provided. The experienced panellists were informed
there would be two different sessions of approximately 1 h. The panellists were led in a
short training session (less than 20 min) discussing the different sensory properties of the
cider samples, and they were given a list of definitions for the sensory attributes (Table S1:
Attributes evaluated by the experienced panellists). In the first session, the experienced
panellists were presented with six cider (five different ciders and one replicate sample, D2)
samples (one at a time) following a randomized complete block design. The experienced
panellists were asked to drink a mouthful of cider and to evaluate the samples for the
intensity of appearance (clarity, carbonation), aroma (floral, fresh apple, cooked apple,
citrus, banana, yeasty, chemical, earthy, perfume, mouldy), taste (sweet, sour, bitter, salty),
and mouthfeel (astringency, acidic, tannic) attributes on a category scale from 1 = Low to
9 = High, with a 0 = None option [30]. The attributes were included based on evaluation
of the ciders by research assistants who have extensive experience working on sensory
trials and on a literature review [1,3,10,16,30–34]. In between each sample, the experienced
panellists took a thirty-second break and had a drink of filtered water to cleanse their
palates. After they completed the evaluation, the experienced panellists were asked to
complete a CATA question including all of the sensory properties (clarity, carbonation,
floral, fresh apple, cooked apple, citrus, banana, yeasty, chemical, earthy, perfume, mouldy,
sweet, sour, bitter, salty, astringency, acidic, tannic). The CATA question presented a list
of terms to the participants [35]. The experienced panellists were instructed to select the
attributes they felt were most important when evaluating cider. This testing was completed
using a paper questionnaire.

In the second session, the experienced panellists completed the TCATA task. The
selection of the eight attributes (sweet, sour, bitter, yeasty, earthy, fresh apple, cooked
apple, and chemical) was based on the CATA question asked above. The most frequently
selected terms were included in the TCATA task. The attributes were presented according
to a Williams experimental design with an attribute list allocated to the experienced
panellists such that the position of the attribute was consistent across evaluations [36]. The
procedure for the TCATA task was adapted from Mitchell et al. [29]. The experienced
panellists once again received training about the sensory attributes (sweet, sour, bitter,
yeasty, earthy, fresh apple, cooked apple, and chemical) and were also trained on the
TCATA methodology. They also received instructions on the questionnaire itself. The
training involved orally discussing the eight attributes in the TCATA task and ensuring
that all experienced panellists understood the definitions of the attributes. One of the
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researchers demonstrated the TCATA task for the experienced panellists. The researchers
answered all questions from the experienced panellists.

The evaluation of the six cider samples (five different ciders and one replicate sample;
D2) was completed using Compusense Cloud Software (Academic Consortium; Guelph,
ON, Canada). The experienced panellists were asked to take a normal to full-sized amount
of the cider [37] and concurrently press the Start button. They were asked to hold the cider
in their mouth and to avoid swishing or gurgling. The experienced panellists were asked to
select all of the attributes they were experiencing at the time. They were instructed to hold
the sample in their mouth for 10 s, and then they were asked to swallow the sample but
continue to click all the attributes they were experiencing. The panellists were informed
that each selected term fades after 5 s, and that they had to re-select the term if it still applied
at that moment. If they were not experiencing any sensations, they were asked not to click
on any of the attributes. The evaluation of each sample lasted 90 s. The panellists took a
30 s break between each sample and had a drink of filtered water to cleanse their palates.

2.5. Statistical Analysis

A two-way Analysis of Variance (ANOVA) followed by a Tukey’s Honest Significant
Difference (HSD) test was completed to determine any significant differences in the sen-
sory properties between the different samples. The frequency of attributes identified by
experienced panellists in the CATA task was summed. For the TCATA, the proportions of
citations were calculated as the percentage of panellists who clicked an attribute at a given
moment during the evaluation period [24,25]. Graphs were produced by the Compusense
Cloud Software (Guelph, Ontario, Canada). TCATA difference plots for the replicated cider
(D2) were obtained by subtracting their citation proportion per Ares et al. [38]. The analysis
of the average proportion of citations followed a similar method to McMahon et al. [28]. As
described by McMahon et al. [28], the average proportion of the citations for each attribute
in each TCATA evaluation is the proportion of the 90 s evaluation time that the attribute
was selected. For instance, if a panellist selected bitter for a duration of 30 s, then the
proportion of citation for bitter would be 30.0/90.0 = 0.33. The proportion of citations
ranged from 0 to 1. Sample differences were evaluated using differences in the least square
means (p < 0.05). All analysis was completed using XLSTAT software (Version 2020.1, New
York, NY, USA) in Microsoft ExcelTM.

3. Results and Discussion

The results of the category scales are presented in Table 2 for the cider samples. The
experienced panellists produced consistent results as the dry cider, D2 presented twice, had
similar scores for all sensory properties (p < 0.05). There were no significant differences
in the carbonation of the different ciders (p < 0.05), but there was a significant difference
in the clarity of the ciders. S1 and D2 were significantly less clear than the other ciders
(p < 0.05). This difference in the clarity may affect the experienced panellists ’ evaluation of
the ciders as the appearance of unfiltered ciders led to different consumer expectations [39]
and a study on apple juices found that cloudy apple juices were not as well-liked as clear
apple juices [40].

The experienced panellists did separate the “sweet” (S1, S2, S3) and “dry” (D1, D2, D2
replicate) ciders based on a number of the sensory properties. The experienced panellists
indicated that the sweet ciders had a significantly higher aroma intensity of floral and
cooked apple than the dry ciders (p < 0.05). Past research has found that ciders associated
with fruity and flowery flavours are also associated with the cooked apple flavour [16].
This result was found in this study as well, as the ciders that scored the highest in floral
aroma were also described as having a cooked apple aroma. This result is also supported by
the findings of a study on ciders from the United Kingdom and the Scandinavian region [1],
as the researchers found that floral and fruity aromas were clustered with a sweet taste.
The study on ciders from the United Kingdom and the Scandinavian region [1] also found
that cooked apple aroma was associated with citrus, sour, and bitter; however, this was not
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found in this study, and this may be due to differences in the geographical locations of the
apple production. The dry ciders were found to be significantly higher in earthy aroma
than the sweet ciders; this result was reinforced by the findings of Jamir et al. [41], as they
found that American consumers described dry cider as being earthy or having a damp
earth aroma.

Table 2. Intensities (mean ± standard deviation) of the sensory attributes for the different ciders.

Attribute S1 S2 S3 D1 D2 D2

Appearance
Clarity 1 5.6 a ± 1.1 7.2 b ± 1.3 6.2 ab ± 1.5 6.6 ab ± 1.3 5.4 a ± 1.5 5.6 a ± 1.6

Carbonation 3.1 a ± 1.0 3.2 a ± 1.1 3.8 a ± 1.3 3.7 a ± 1.0 2.8 a ± 1.0 2.9 a ± 1.0
Aroma
Floral 5.0 a ± 1.2 5.1 a ± 1.3 5.5 a ± 1.5 4.0 b ± 1.1 3.8 b ± 1.2 3.8 b ± 1.3

Fresh Apple 4.9 ab ± 0.9 4.3 ab ± 1.2 4.7 ab ± 1.2 5.2 a ± 1.4 3.0 c ± 1.2 3.2 c ± 1.2
Cooked Apple 3.4 a ± 1.0 3.3 a ± 1.0 3.1 a ± 1.0 2.1 b ± 0.9 2.0 b ± 1.0 2.0 b ± 1.2

Citrus 2.8 a ± 0.9 3.3 a ± 1.1 3.7 a ± 1.2 2.9 a ± 1.1 2.9 a ± 1.0 2.8 a ± 1.1
Banana 1.9 ab ± 1.1 1.4 ab ± 0.5 2.9 a ± 1.1 2.2 ab ± 1.1 1.1 b ± 0.6 1.3 ab ± 1.1
Yeasty 2.4 a ± 1.1 2.7 a ± 1.2 2.2 a ± 1.0 2.6 a ± 1.2 3.5 a ± 1.2 3.1 a ± 1.3

Chemical 2.1 b ± 0.8 2.1 b ± 0.9 2.3 b ± 0.8 2.3 b ± 0.9 3.6 a ± 1.2 3.3 a ± 1.3
Earthy 2.3 a ± 0.9 2.5 a ± 1.1 2.3 a ± 0.9 4.2 b ± 1.0 4.0 b ± 1.2 4.1 b ± 1.4

Perfume 3.8 a ± 1.0 4.1 a ± 1.2 2.8 b ± 1.1 2.9 b ± 1.2 3.8 a ± 1.2 3.3 ab ± 1.2
Mouldy 1.6 a ± 1.0 2.7 b ± 0.9 2.1 ab ± 1.1 2.1 ab ± 1.0 3.7 c ± 1.1 3.9 c ± 1.4

Taste/Mouthfeel
Sweet 3.7 a ± 1.1 5.8 b ± 1.4 5.6 ab ± 1.4 2.6 c ± 1.1 2.9 c ± 1.3 2.5 c ± 1.0
Sour 4.6 ab ± 1.4 3.4 b ± 1.1 3.2 b ± 1.2 5.7 a ± 1.3 5.1 a ± 1.3 5.2 a ± 1.2
Bitter 3.8 a ± 1.1 3.7 a ± 1.1 2.5 a ± 1.1 4.2 ab ± 1.1 4.9 b ± 1.1 4.9 b ± 1.0
Salty 0.9 a ± 0.3 0.7 a ± 0.2 0.6 a ± 0.2 0.8 a ± 0.3 0.8 a ± 0.2 0.9 a ± 0.2

Astringency 3.6 a ± 1.1 3.9 a ± 1.1 2.7 a ± 1.2 4.4 a ± 1.0 5.8 b ± 1.5 5.0 b ± 1.3
Aftertaste 4.2 a ± 1.0 5.1 a ± 1.2 4.2 a ± 1.4 5.1 a ± 1.3 5.3 a ± 1.0 4.7 a ± 1.3

Acidic 4.7 a ± 1.2 4.1 a ± 1.2 3.4 a ± 1.3 4.9 a ± 1.3 4.2 a ± 1.2 4.5 a ± 1.2
Tannic 2.4 a ± 0.8 2.3 a ± 1.2 2.7 b ± 1.1 4.3 b ± 1.4 4.3 b ± 1.2 4.6 b ± 1.4

1 Means in the same row, with the same letter, are not significantly different at α = 0.05.

The experienced panellists identified that the sweet ciders (S1, S2, S3) were signifi-
cantly higher in sweetness than the dry ciders (D1, D2) (p < 0.05), as would be expected.
They also indicated that the dry ciders were higher in sour and bitterness than the sweet
ciders (p < 0.05). Past research has found that the bitter taste is associated with a group
of flavours called heavy flavours, including woody, underwood, and animal [16]. In this
study, the ciders that were higher in earthy and mouldy were associated with a bitter
taste as well. These results also agree with the work completed by Qin et al. [1], as ciders
identified as bitter were also associated with sourness. Moreover, the dry ciders were
significantly more astringent than the sweet ciders (p < 0.05). Once again, agreeing with
the previous study by Qin et al. [1], as they found astringency was also linked to ciders
described as bitter and dry. The dry ciders were also found to be tannic and to possess an
aftertaste. This result agrees with past work, as ciders containing an aftertaste were also
associated with bitter, tart, and astringent by American and Chinese participants [41].

The experienced panellists evaluated the ciders consistently, as the replicates of D2
were not significantly different, and their results agree with past research on ciders. All
panellists had participated in other sensory trials that had involved category scales, and
they had been on at least one trained panel investigating an alcoholic beverage (wine or
beer). This result agrees with past studies on experienced panellists, as they have been
found to produce consistent results when using a sensory methodology they are familiar
with [22,23]. Additionally, it agrees with Ares and Varela [18] who found that there is no
superiority of trained panellists over consumers. However, there are some limitations to
using experienced panellists, as no significant differences were found in some of the sensory
properties (citrus, yeasty, salty, acidic), and trained panellists would probably have been
able to identify small differences in the samples [42]. Overall, the experienced panellists
evaluated the ciders using a static sensory methodology consistently; the next part of the
study evaluated experienced panellists using an unfamiliar dynamic methodology: TCATA.
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The experienced panellists completed a CATA questionnaire that included all of
the terms listed in Table 2. They were asked to select the attributes they felt were most
important when evaluating cider. Based on the results, the terms sweet (16), sour (16),
bitter (15), earthy (11), fresh apple (11), cooked apple (10), yeasty (9), and chemical (9)
were selected to be included in the TCATA. Eight terms were selected to be included
as that number of terms has been used in past research [43]. Figure 1 presents graphs
based on the citation proportion of the sensory attributes for the sweet ciders subjected to
TCATA. There was a high proportion of citations for sweet, sour, and bitter tastes for all
sweet ciders, indicating the importance of these attributes. In cider S1, the bitter and sour
tastes were cited quite frequently during the first 30 s, while in S2 and S3, the experienced
panellists frequently selected the sweet taste attribute. The fresh apple and earthy were
also cited frequently during the first 30 s of evaluation. The attributes of cooked apple
and chemical were used sparingly by panellists, and this is a limitation of asking the
experienced panellists to select the terms included in the TCATA task. The experienced
panellists believed these attributes were important, but not many panellists used these
attributes when evaluating the cider. Sweet and sour attributes dominated the aftertaste of
all the sweet ciders. A sour aftertaste was also found by American and Chinese participants
when they evaluated ciders [41].

Figure 2 presents the results of the TCATA task with the dry ciders. The main differ-
ence is that the sour attribute dominates the dry ciders (D1, D2, D2 replicate) throughout
the 90 s evaluation, especially in the first 45 s of the evaluation. The proportion of citations
also shows a high incidence of bitterness and earthiness, agreeing with the static evaluation
(Table 2). The aftertaste of the ciders was again associated with sour but also with bitterness.
In contrast to sweet ciders, the chemical attribute was used more frequently throughout
the evaluation, and the fresh apple attribute was not used very frequently. This result
agrees with the intensity scores in Table 2, as D2 was significantly higher than all other
ciders in terms of chemical aroma, and it was significantly lower in fresh apple aroma
than all other ciders (p < 0.05). Once again, the cooked apple attribute was used sparingly
and again indicates that allowing the experienced panellists to determine the attributes
in the TCATA is a limitation of this study. Similar to past studies comparing TCATA and
trained panels [28,44], the results of the TCATA expanded on how the sensory attributes
changed over time. The TCATA confirmed the results of the category scales (Table 2) and
emphasized the differences in the initial tastes of the sweet and dry ciders.

The average proportion of citations of the attributes included in the TCATA task are
outlined in Table 3. The dry ciders (D1 and D2) were found to be significantly higher in
bitterness than the S2 and S3, in agreement with the category scales (p < 0.05; Table 2).
However, the average proportion of citations for the bitterness of S1 was not significantly
different from the dry ciders (D1 and D2; p < 0.05). S1 was also found to be significantly
higher in citations for sourness than the other sweet ciders (S2 and S3; p < 0.05). As
expected, the sweet ciders had a significantly higher proportion of citations for sweetness
than the dry ciders (p < 0.05). S1 also had a significantly higher citation proportion of the
yeasty attribute than the other ciders (p < 0.05). In agreement with the category scales
(Table 2), D2 had a higher proportion of citations for the chemical attribute than all other
ciders (p < 0.05). The replicated cider sample’s average proportion of citations was not
significantly different for any of the attributes (p < 0.05), indicating that the experienced
panellists were consistent. There were no significant differences in the average proportions
of citations for the cooked apple, earthy, and fresh apple for the ciders, and as stated above,
this may be because the experienced panellists were asked to select the attributes in the
TCATA task.

Experienced panellists were used in this study to evaluate the ciders; however, they
were not experienced with the TCATA. Rather they had experience with trained panels
on alcoholic beverages, as well as projective mapping and consumer acceptability trials.
Looking at the D2 replicate (Figure 2), the results in Table 3, and the TCATA difference
curve (not pictured as they were very few differences), it appears that their experience
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with sensory methodology helped the experienced panellists create reproducible results
when evaluating the same cider twice. However, as shown in Figures 1 and 2, none of the
proportions of citations were above 0.8. To increase the consistency of the results, many
studies have used training sessions [29,37]. This study did involve a training session, but
it did not include them practicing a TCATA evaluation but rather was a demonstration
and training on the different sensory attributes. Future studies should include asking the
experienced panellists to practice the TCATA task, as a more in-depth familiarization step
has been shown to increase the ability to discriminate the samples [45].
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above, this may be because the experienced panellists were asked to select the attributes 
in the TCATA task. 

Table 3. The average proportion of experienced panellists' citations of the TCATA sensory attributes. 

Sample Bitter Chemical 
Cooked Ap-

ple Earthy Fresh Apple Sour Sweet  Yeasty 

S1 1 0.146 a 0.048 a 0.033 a 0.082 a 0.125 a 0.225 a 0.179 a 0.100 a 
S2 0.117 b 0.037 a 0.044 a 0.101 a 0.081 ab 0.105 b 0.164 a 0.044 b 
S3 0.072 c 0.065 a 0.052 a 0.072 a 0.106 a 0.135 b 0.216 a 0.054 b 
D1 0.131 a 0.062 a 0.047 a 0.070 a 0.079 b 0.198 a 0.042 b 0.056 b 
D2 0.166 a 0.116 b 0.015 a 0.077 a 0.077 b 0.171 a 0.058 b 0.061 b 
D2 0.167 a 0.106 b 0.046 a 0.088 a 0.073 b 0.213 a 0.084 b 0.037 b 

1 Means in the same column, with the same letter, are not significantly different at α = 0.05. 

Experienced panellists were used in this study to evaluate the ciders; however, they 
were not experienced with the TCATA. Rather they had experience with trained panels 
on alcoholic beverages, as well as projective mapping and consumer acceptability trials. 
Looking at the D2 replicate (Figure 2), the results in Table 3, and the TCATA difference 
curve (not pictured as they were very few differences), it appears that their experience 
with sensory methodology helped the experienced panellists create reproducible results 
when evaluating the same cider twice. However, as shown in Figures 1 and 2, none of the 
proportions of citations were above 0.8. To increase the consistency of the results, many 

Figure 2. Temporal check-all-that-apply of the sweet ciders.

The experienced panellists were consistent when evaluating the ciders using a familiar
methodology: category scales. A pool of experienced panellists (familiar with the sen-
sory method) may help food companies and cideries save money when developing new
products. However, more training is necessary if they are going to be using an unfamiliar
method. This study has some limitations, as a small number of samples (six ciders) were
involved. For the use of experienced panellists to be of value, they will have to evaluate
a larger number of samples. In addition, only one replicate of testing was completed.
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Future studies should ask experienced panellists to complete multiple testing sessions to
continue to evaluate the reproducibility of their evaluations. Additionally, this research
only included ciders sold in Nova Scotia, Canada; future studies should investigate ciders
available across Canada and North America. Another limitation is that the panellists chose
the attributes included in the TCATA; however, not all of them were relevant during the
evaluation. The colour of the ciders was similar, but they were evaluated under white
light, and as stated above, there was a difference in the clarity that could have affected the
panellists’ evaluations.

Table 3. The average proportion of experienced panellists’ citations of the TCATA sensory attributes.

Sample Bitter Chemical Cooked Apple Earthy Fresh Apple Sour Sweet Yeasty

S1 1 0.146 a 0.048 a 0.033 a 0.082 a 0.125 a 0.225 a 0.179 a 0.100 a

S2 0.117 b 0.037 a 0.044 a 0.101 a 0.081 ab 0.105 b 0.164 a 0.044 b

S3 0.072 c 0.065 a 0.052 a 0.072 a 0.106 a 0.135 b 0.216 a 0.054 b

D1 0.131 a 0.062 a 0.047 a 0.070 a 0.079 b 0.198 a 0.042 b 0.056 b

D2 0.166 a 0.116 b 0.015 a 0.077 a 0.077 b 0.171 a 0.058 b 0.061 b

D2 0.167 a 0.106 b 0.046 a 0.088 a 0.073 b 0.213 a 0.084 b 0.037 b

1 Means in the same column, with the same letter, are not significantly different at α = 0.05.

4. Conclusions

The sweet ciders were associated with sweet, floral, fresh apple, and cooked apple
attributes, and they had a sour aftertaste. The dry ciders were bitter, sour, earthy, and
mouldy, and they had a sour and bitter aftertaste. The experienced panellists could
produce reproducible results using both methodologies; however, an in-depth training
step is encouraged if the experienced panellists are using an unfamiliar task. Overall,
more studies need to be completed utilizing experienced panellists and investigating the
sensory properties of ciders. Future research should include a wider range of ciders on the
North American market. Additionally, trained panellists could be used to determine small
differences between the sensory properties of the ciders. Studies should investigate the
aftertaste of ciders and the effect of carbonation on the sensory properties of ciders.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/beverages7020024/s1, Table S1: Attributes evaluated by the experienced panellists.
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