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Highlights:

e Makgeolli was examined in different scenarios and environmental contexts.

e Study I used evoked context method for providing different scenarios to subjects.

e Study 2 compared subjects’ sensory behaviour and perception between CLT and HUT.
e Appropriateness was an important factor for makgeolli consumption.

e Asian restaurant was most appropriate location to consume makgeolli.
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Abstract

This study examined the relationships in how different environments affect the
subjects’ attitudes, behavior, and perception while consuming Korean rice wine (makgeolli)
in New Zealand. Two studies were conducted in the Auckland metropolitan area. Study 1 (n =
60) was carried out in a laboratory setting using the evoked context method to simulate a
context scenario. The context scenario includes consuming a beverage at home with friends,
at an Asian restaurant, and no context with n = 20 in each scenario. For Study 2 (n = 113),
subjects evaluated the makgeolli sample in three natural environments. These natural
environments include home (n = 48), a local Asian restaurant (n = 30), and the Food Science
Laboratory (n = 35). Mood was evaluated before and after the experiment using the Bond-
Lader scale, while emotions were evaluated using the Check-All-That-Apply method on
specific terms. From both studies, context appropriateness indicated that the Asian restaurant
was an appropriate location to consume makgeolli. For emotions, it was evident that there
was a positive association between context appropriateness and positive emotional terms such
as energetic and excited for Asian restaurant for both studies. In terms of flavor and taste
perception, there were differences between the studies, this may suggest that subjects may be
hypersensitive in laboratory settings while evaluating makgeolli. Overall liking was not
affected by the different scenarios or environmental contexts. Therefore, context
appropriateness may be an important factor in consumers’ decision-making when consuming

food products.
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Korean rice wine, mood, emotions, environmental context, consumption appropriateness
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1. Introduction

Korean rice wine, known as makgeolli, is a relatively new product in Western
markets, originating from the Korean peninsula. From 2019 to 2020, the number of registered
makgeolli companies in South Korea increased from 931 to 961 (Lee & Lves, 2022) with the
largest makgeolli exporter reporting sales worth $10 million in 2022 (Yang, 2023). This surge
in commercial interest has led to the introduction of new makgeolli products in Western
markets (Watman, 2023). In addition to commercial interest, research has shown makgeolli
has good sources of nutrition such as vitamins (specifically vitamins B and C), organic acids
(specifically succinic acid and pyruvic acid), and amino acids (specifically proline) (Nile,

2015; Wong et al., 2023a).

The taste of makgeolli is often described as being sour with floral and fruity flavors
(Lee & Lee, 2008). Overall liking of Korean rice wine including makgeolli is correlated with
sweetness while negatively correlated with yeasty flavor characteristics (Kwak et al., 2015).
Research on Korean rice wine (especially makgeolli) in Western societies such as New
Zealand is relatively limited. Although prior research shows overall liking in American
consumers (Kwak et al., 2015) and differing sensory perception in New Zealand subjects
(Wong et al., 2023b), both studies were conducted in laboratories where the findings may not

be transferrable to natural consumption settings such as restaurants and at home.

Acceptance tests are usually conducted in sensory laboratories under a controlled
environment where all factors are held constant to avoid bias (Boutrolle et al., 2005).
However, researchers have also criticized this practice as it is not realistic and does not mirror
how consumers eat or drink. Other eating events such as feelings, emotions, and activities are
referred to as the consumption context which is often ignored in sensory evaluation (Jaeger &

Porcherot, 2017). Meiselman (1996) mentions there are three broad aspects of an eating event
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where (1) the food often includes aspects such as culinary tradition and culture (e.g.,
packaging, naming, and also labelling), (2) people interact with the social and physical
environment, and (3) consumers have food preferences, different food attitudes, and
consumption patterns. Koster (2003) commented that sensory evaluation falls into the
problem of situational fallacy where food is evaluated in the absence of a situational context.
Koster (2003) further stated that food products are rarely consumed in isolation or various
types of food are all consumed within one setting. Therefore, consumption context should be

considered to increase context validity in sensory evaluation and consumer research.

One approach is to conduct the sensory evaluation in natural environments where
consumers are likely to use the product. For example, Danner et al. (2020); Danner et al. (2016)
compared different locations such as homes, restaurants, and the sensory laboratory and
Holthuysen et al. (2017) examined the sensory differences of aeroplane meals between the
laboratory, re-created environment (e.g., immersive environment), and aeroplane environment.
Alternatively, to counter the situational fallacy problem, researchers have created different
consumption context methods to incorporate in their sensory evaluation in the sensory
laboratory. Examples include virtual reality, immersive environment, and evoked context.
Virtual reality uses technology to stimulate environments that are similar to the real world while
sensory evaluation is carried out (Torrico et al.,, 2020). For an immersive environment,
researchers use visual, auditory, and olfactory cues to represent similar real-life situations in
the laboratory setting (Sinesio et al., 2019). However, not all institutions or companies can
provide an immersive environment during sensory evaluation due to cost and resource
constraints. A possible alternative to virtual reality and immersive environments is evoked
context. Evoked context was first systematically introduced into food literature by Hein et al.
(2010). Unlike immersive environments, physical objects or virtual reality headsets are not

required, evoked context uses participants’ experiences and imagination during sensory
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evaluation. Experiments with evoked context include dry-cured ham (Hersleth et al., 2015),
packaged lamb meat (de Andrade et al., 2016), fruit juices (Hein et al., 2010, 2012; Lusk et al.,

2015), and beer (Dorado et al., 2016; Nijman et al., 2019).

This research aims to determine which consumption environment (e.g., Asian restaurant
or home environment) is the most appropriate place to consume makgeolli in New Zealand.
The study was conducted in two parts. The first study (referred to as Study 1) was conducted
entirely in a sensory laboratory setting using simulated environmental scenarios. The second
study (referred to as Study 2) was conducted in three natural environments including an Asian
restaurant, home, and the food science laboratory. Changes in mood and emotions, overall
liking, and appropriateness of consuming makgeolli were measured in both studies. Mood is
defined as a long-lasting psychological arousal state that affects the energy, tension, and
pleasure of the individual (Koster & Mojet, 2015) while emotions are responses towards a
specific situation and are short lasting while the mood is non-specific and require gradual build-
up over time (Meiselman, 2015). This article plans to fulfil three objectives: (1) establish the
most appropriate consumer environment to consume makgeolli in New Zealand, (2) identify
whether subjects will experience mood/emotional changes in each environmental setting while
consuming makgeolli, and (3) determine whether evoked context scenarios or different

environments change sensory perception among the subjects.

2. Materials and methods

2.1. Makgeolli sample

The makgeolli processing methods were first identified from scientific literature and
later categorized into four main processing methods by Wong et al. (2023a).
Physicochemical, taste, flavor, and volatile compounds were previously investigated by Wong

5
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et al. (2023a); Wong et al. (2023b); Wong et al. (2024) to identify differences between the
makgeolli samples. For this research, a single makgeolli sample was used across both studies.
This sample, which underwent two-stage fermentation (2SF), was chosen as it received the
highest-rating among the four different processing methods identified by Wong et al. (2023a).
Additionally, it was the most preferred makgeolli sample compared to other wine and
makgeolli products (Wong et al., 2024). All makgeolli samples used in Study 1 and Study 2
were prepared in the Food Science Laboratory of Auckland University of Technology, and all

materials were purchased from the Auckland CBD area.

Two-stage fermented makgeolli (2SF) is a process involving two stages, where a
fermentation base is initially produced by fermenting non-glutinous rice with nuruk, a
traditional Korean fermentation starter. This base is then combined with the glutinous rice for
further fermentation. To create the fermentation base, the researcher washed 400 g of non-
glutinous rice (Wang Ltd., Korea) with deionized (DI) water until the water ran clear
(approximately 10 min of continuous washing), soaked for 3 h, and then drained for 1 h. The
soaked rice was pulverized into smaller particles such as rice powder using a blender (Russell
Hobbs, UK). The rice powder was then cooked for 15 min with 1.25 L of DI water, cooled to
25°C, and mixed with 200 g of ground nuruk (Wang Ltd., Korea). The mixture was left to
ferment at 25°C for 1 day, then filtered. One liter of the resulting fermentation base was

added to the glutinous rice for the second phase.

In the second phase, 2 kg of glutinous rice (Wang Ltd, Korea) were washed with
deionized (DI) water until the water ran clear (approximately 10 min of continuous washing),
soaked for 3 h, and drained for 1 h. The soaked rice was steamed for 120 min, cooled to
25°C, and combined with 1 L of fermentation base and 1.5 L of DI water. The mixture was

fermented in vessels for 7 days at 25°C.
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After fermentation, the 2SF makgeolli was filtered to remove the rice wine mash, and the
remaining liquid was stored in amber-colored bottles in a 4°C refrigerator until used for
sensory evaluation. Samples stored for more than two weeks were discarded and not used for
sensory evaluation. Figure 1 demonstrates the process of pouring the fermentation base into
the cooled glutinous rice, while Figure 2 illustrates the appearance of the resulting

2SF makgeolli.

2.2. Study protocol

Advertisements for both studies were carried out on social media such as Facebook,
and posters/flyers around the AUT University student announcement walls. Subjects from
both studies were recruited from the Auckland Metropolitan area and were screened for the
following the same criteria set out by Wong et al. (2023a) and Wong et al. (2023b). Subjects
must satisfy the following criteria to participate in the studies: (1) the subject does not suffer
from food allergies such as wheat, rice, and alcohol, (2) the subject is not pregnant or trying
to conceive a child, (3) not operating heavy machinery or driving within 2 h after completing
the sensory evaluation and lastly (4) the subject must be at least 18 years of age or over to
take part in the sensory evaluation (the legal age of consuming alcohol in New Zealand).
Both studies were approved by the AUT Ethics Committee, and the application number is

19/241.

Study 1 differed from Study 2 where subjects were required to write a statement
based on a specific context such as ‘afternoon at home friends for a drink’ (referred to as
home), ‘at an Asian restaurant’ (referred to as Asian restaurant), or no context (e.g., a typical
laboratory environment). Study 1 used the sensory evaluation method called evoked context

(Hein et al., 2010) while Study 2 used real environments including a local Asian restaurant
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(Faro, Auckland CBD), the subject’s home, and the Food Science Laboratory at AUT City

campus.

2.3. Questionnaire, scale, and sociodemographic

The general structure of the questionnaire was as follows: subjects were asked to rate
their mood baseline using the Bond-Lader scale (1), evoked context page for subjects to write
their thoughts (Study 1 only) (2), consume the makgeolli sample and rate the overall liking on
9-point hedonic category scale, JAR questions regarding taste, flavor, and appearance of the
makgeolli sample (3), check or circle the emotional terms that best describe their feeling
when drinking makgeolli using the BE survey (4), Bond-Lader scale to measure the effects of
consuming the makgeolli sample in the specified scenario or environment (5), specific
questions about the environmental context such as appropriateness and accuracy of the
information given (6), need for uniqueness (short version) (7) and lastly, sociodemographic
questions (8). The survey questions were all randomized within their specific section to

reduce the first-order effect.

The Bond-Lader scale was used in both studies as a measure of mood changes before
and after consuming the makgeolli sample. Sixteen bi-polar 100 mm line scale questions were
presented before the experiments took place and after answering questions regarding overall

liking, seven JAR questions, and the subject’s emotional state in both studies.

A 9-point hedonic category scale labelled from ‘dislike extremely 'to ‘like extremely’
was used to determine the overall liking of the makgeolli sample. Context appropriateness,
compelled something to drink, the vividness of environmental context (Study 1 only), ease of
rating their overall liking based on environment, and the accuracy of the information given

were also examined on a 9-point category scale for both studies and will be referred to as
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environmental context questions. Most of the environmental context questions are inspired by
Hein et al. (2010, 2012) apart from willingness to consume, willingness to pay, and likelihood
of purchase. The context question reads: ‘7o what extent did this sensory experiment compel
you to desire something to drink?’ (1 = ‘not at all compelled’, 9 = ‘very compelled’) for
compelled something to drink, ‘While you taste the rice wine sample, how vivid in your mind
was the occasion you imagined?’ (1 = ‘not at all vivid, 9 = ‘very vivid) for vividness of
environmental context (Hein et al., 2012). ‘How easy/difficult did you find it to rate your
liking/dislike of the rice wine drink?’(1 = ‘very difficult’, 9 = very easy) for ease of rating
their overall liking based on environment, ‘7o what extent do you feel that the liking
information you have given is accurate?’(1 = ‘not at all accurate’, 9 = ‘very accurate’) are
questions designed to measure the suitability of the environmental context (Hein et al., 2012).
“To what extent do you feel appropriate to drink rice wine in this environment?” (1 = ‘not at
all appropriate’, 9 = ‘very appropriate’) for context appropriateness while consuming the
makgeolli. Additional questions such as ‘How willing are you going to consume this
product?’ (1 = ‘not at all willing, 9 = ‘very much willing”), ‘How likely are you going to buy
this product?’(1 = ‘not at all likely’, 9 = ‘very much likely’), and ‘How much are you willing
to pay for this product in a 750 ml (normal wine bottle)?’subjects need to fill in the blank

‘  NZD per 750 ml normal wine bottle’.

The JAR scale was used in both studies to understand the intensity of the makgeolli
while being consumed in different contextual environments. Like Wong et al. (2023b), seven
attributes including sweetness, sourness, astringency, color, alcohol strength, fruitiness, and
smoothness were examined on a 5-point JAR scale (1 = Not enough, 3 = Just about right, 5 =
Too much). Subjects were encouraged to ask the researcher if they did not understand the

terms.
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The beverage emotional (BE) survey designed by Silva et al. (2016) was used in both
studies because this survey has been used in different beverages such as beer, wine, and non-
alcoholic beverages. The survey consists of 19 terms: adventurous, amused, calm, comforted,
curious, disappointed, energetic, excited, exuberant, free, friendly, good, grumpy, happy,
Jjoyful, pleased, relaxed, restless, and sad which was identified by van Zyl (2016). Subjects

marked the emotions that they perceived using the Check-All-That-Apply method.

The need for uniqueness is a measure of the consumers’ desire to pursue differences
between individuals via consumption to develop a distinctive shelf and social image (Tian et
al., 2001). Both studies use the short version of the Consumers’ Need for Uniqueness
(CNFU) questionnaire designed by (Ruvio et al., 2008) which consists of three dimensions:
creative choice, unpopular choice, and avoidance of similarity measured on a 7-point
category scale (1 = disagree extremely; 7 = agree extremely). CNFU information will be

shown as the total sum for each study under section 2.6 Subjects of Study 1 and Study 2.

2.4. Study 1 experimental design and procedure

Study 1 was a laboratory experiment whereby participants were randomly assigned to
one of three evoked contexts (evoked context: afternoon drinks with friends, Asian restaurant,
or none) in a between-subjects design while consuming makgeolli. The evoked context was
used to simulate real-life experiences that subjects have while consuming alcoholic
beverages. Two written scenarios were developed for this sensory experiment including at
home with friends, and at an Asian restaurant. The first evoked context was afternoon drinks
with friend(s) where subjects were presented with the statement “Think about an occasion
when you are at home with friends having an afternoon drink. Clearly imagine you are

experiencing this occasion. Now write a detailed description of the occasion that you are

10
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imagining.” The second statement was Asian restaurant context where consumers were
presented with “Think about an occasion when you are at an Asian restaurant, and you are
having a sip of your drink. Clearly imagine you are experiencing this occasion. Now write a
detailed description of the occasion that you are imagining.” Throughout the experiment,
subjects were reminded of the specific scenario by having to read the same evoked context
statement on each questionnaire page. The third condition was no context, where the

experiment was carried out without written statements.

Study 1 took place in the Marketing Sensory Laboratory at the AUT city campus with
the temperature set at 22 °C and white fluorescent light was used. Before the experiment took
place, a researcher explained the nature and purpose of the experiment and the processes of
the questionnaire. One makgeolli sample was presented when the subject completed the
specific question (e.g., after writing the evoked context or finishing the Bond-Lader scale
questions for no context) and indicated to the researcher that they were ready to consume the
sample. Subjects were allowed to request more makgeolli samples, and water and crackers
were provided as palate cleansers but were not mandatory for the subjects to consume. All
makgeolli samples for Study 1 were prepared at least 2 h before the experiment took place, 40
ml was measured and placed in a transparent 60 ml plastic vessel with a lid. All the makgeolli

samples were stored in the refrigerator at 4 °C before the experiment took place.

2.5. Study 2 experimental design and procedure

Study 2 was a field experiment conducted in three environments including an Asian
restaurant, the subject’s home, and the Food Science Laboratory in Auckland, New Zealand.

Subjects were recruited from the wider community and invited to consume makgeolli in one

11
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of the three environmental contexts. Criteria for the subject’s selection were consistent with

Study 1.

The Asian restaurant, situated in Auckland’s CBD area (see Figure 3), was chosen as
the venue for the experiment. The experiment was conducted on a Tuesday and Wednesday
between 17:30 and 19:30 in May 2023, as this was the least disruptive time for the restaurant.
During this time frame, a researcher approached diners who had been seated by the restaurant
staff and placed their orders to see if they would like to participate in the study. Those who
agreed were given a ‘sensory pack’ containing a 40 ml makgeolli sample, sensory
questionnaire, consent form, information sheet, pen, and set of instructions. The researcher
introduced the research project and informed diners they would receive NZD 15.00
compensation per a person for participating and completing the questionnaire while
consuming the makgeolli. Once the participant information sheet and consent form had been
read and signed, participants were asked to consume the makgeolli sample while answering
the questionnaire. Subjects were encouraged to complete the experiment before starting their

meal and were given the option to do so either individually or with company.

For the Food Science Laboratory, located in Auckland, New Zealand, the experiment
took place between 11:00 and 15:00 during university opening hours. The temperature was
set to 22.0 °C and white fluorescent light was used in the Food Science Laboratory. Subjects
were given the same sensory pack as in the Asian restaurant condition, and similar procedures

were followed.

In the home environment, there were no restrictions on when subjects could complete
the experiment or whether they needed to do it alone or with company. It was recommended
that subjects complete the experiment in the most natural state possible, however, the

experiment must be completed in the subject’s home environment. Subjects received the

12
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same sensory pack used in other environmental conditions, and similar procedures were
followed. To maintain consistency, subjects were instructed to store the makgeolli sample in
the refrigerator at approximately 4.0 °C before the experiment. They collected the sensory
pack between 10:00 and 16:00 on a weekday during the University’s open hours.
Arrangements for both collection and drop off of the sensory pack were made in advance

between the subjects and researcher via email or phone message.

2.6. Subjects of Study 1 and Study 2

Both Study 1 and Study 2 used convenience sampling within Auckland CBD, New
Zealand. Apart from Study 2 in the Asian restaurant environment where diners were
approached by the researcher and asked to participate in the sensory evaluation, Study 1 and
most of Study 2 were conducted on a pre-arranged basis with the researcher. A general
description of the subjects is presented in Table 1. In total, 60 subjects (24 female, 35 males,
and 1 not recorded) participated in Study 1 with 20 subjects in each evoked context scenario.
Around 51.6% of subjects were aged between 18 to 29, with one subject age bracket not
being recorded. Sixty-one percent of the subjects consumed alcoholic beverages at least once
a week or more and 51.7% of subjects consumed rice more than once a week. In terms of
ethnicity, researchers used the self-prioritization method as part of the sociodemographic
question regarding the subject’s ethnicity (Kukutai & Callister, 2009). Subjects are asked to
only select one ethnic group that they strongly associate themselves with. For ease of
interpretation, some ethnic groups were categorized together. New Zealand Europeans are
defined as individuals who have strong affiliation with New Zealand such as citizenship or

cultural identity with European ancestry.
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For Study 2, 30 subjects took part in the local Asian restaurant, 35 subjects in the
Food Science Laboratory, and 48 participated in the home environment. Like Study 1, the
self-prioritization method was used in the sociodemographic questions to determine the
subjects’ ethnic affiliation. The largest ethnic group category identified in Study 2 was East
Asian (49.6%) consisting of subjects with Chinese, Korean, Filipino, Thai, Vietnamese, and

Taiwanese backgrounds followed by New Zealand Europeans (20.4%).

For Consumer’s Need for Uniqueness, the overall mean of the three dimensions for
Study 1 includes creative choice (4.38 = 1.37), unpopular choice (3.68 + 1.58), and avoidance
of similarity (3.18 & 1.39). The overall mean of the three dimensions for Study 2 is 4.01 +
1.33 for creative choice, 3.31 + 1.52 for unpopular choice, and 3.07 £+ 1.59 for avoidance of

similarity on a 7-point scale.

2.7. Statistical analysis

For Study 1, the Shaprio-Wilk test was used to identify whether parametric tests were
appropriate for significant testing for the environmental questions. When statistical
significance was reached for the Shapiro-Wilk test (p < 0.05), alternative non-parametric
statistics were used e.g., the Kruskal-Wallis 3 test. When statistical significance was reached,
the Mann-Whitney U test was used as a post hoc test, a non-parametric version of the

Student’s t-test.

For Study 2, environmental questions were analyzed using a one-way analysis of
variance (ANOVA) with the p-value set at 0.05 for statistical significance. When statistical
significance was reported, a post hoc test was performed to identify the degree of difference
between the natural environment conditions using Tukey’s Honestly Significance Difference

test.
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From the recommendations by Bond and Lader (1974), Bond-Lader scale bipolar
attributes were grouped into three categories: alertness, contentedness, and calmness. Paired
Student’s t-test was used to compare consumers before and after completing the experiment
and alpha was set at p < 0.05. For analyzing the BE survey, Pearson’s * test was chosen as
the information was presented as count data and statistical significance was reached with
alpha set at p < 0.05. Cochran’s Q test was not used as subjects only attended to one
environment context and subjects only consumed one 2SF makgeolli sample, therefore, it was
considered inappropriate to employ this analysis. For JAR questions, the SensoMineR
package was used to determine the penalty score and p-value of the specific sensory attributes
signalled by subjects while consuming makgeolli in different environmental settings (Le &

Husson, 2008). All data were analysed using R version 4.2.0.

A prior power analysis was conducted using G*Power version 3.1.9.7 for both Study
1 and Study 2 to determine the minimum sample size required for hypothesis testing (Faul et
al., 2007). Results indicated the required sample size to achieve 80% power for detecting a
large effect, a significance criterion of a = 0.05, was n = 66 for a one-way ANOVA test.
Previous research by Wu et al. (2022) showed that different consumer environments strongly
affect our sensory perception, therefore effect size was set at large. Sixty subjects participated
in Study 1 and 113 subjects participated in Study 2. Post hoc power analysis was conducted
due to the low subject participation in Study 1, the power was calculated to be 0.776.
Additionally, Cohen’s d value was calculated for each context interaction with mood and
environmental questions that reached statistical significance for Study 1 and Study 2. When
appropriate, epsilon squared (&?) statistics were employed to determine the effect size in

Study 1.
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3. Study 1: Results and Discussion

Table 2 is a verbatim example of a written description from subjects who participated
in Study 1. Each column represents a specific evoked context such as home (left column) and
Asian restaurant (right column). Examples were selected at random from subjects #4, #5, and
#7 for both specific evoked contexts. Subjects that were allocated to the Asian restaurant
context noted a lot of celebrations with friends while answering the evoked context question.
The variety of Asian restaurants mentioned by subjects include Japanese, Thai, and also
Korean cuisines. The written description of the specific evoked contexts was not analyzed

further for Study 1.

Kruskal-Wallis * test was selected to analyze the environmental context questions as
the Shapiro-Wilk normality test showed that all environmental context questions reached
statistical significance at p < 0.05. From the Kruskal-Wallis y? test, only context
appropriateness was statistically significant () test = 6.78; p-value = 0.03). The effect size
was measured using epsilon squared (£?) statistics, the £2=0.115 which indicates that the
effect size was moderate. Mann-Whitney U test was used to determine the differences
between the different evoked context scenarios. The mean score with standard deviation for
Asian Restaurant is 8.00 £ 1.26, followed by home (6.85 + 2.13) and no context (6.35 +
2.10). Asian Restaurant was statistically significant compared to home and no context, while
no statistical difference was observed between home and no context. Based on the
information acquired from the subjects present in Study 1, shows that Asian Restaurant was
the most appropriate evoked context scenario to consume makgeolli. This finding was not
surprising as makgeolli is not a common alcoholic beverage in the New Zealand market and
the Asian restaurant context provides a sense of where the product is from. Statistical
significance was not reached for overall liking in makgeolli between the different scenarios,
showing similar results in the literature (Danner et al., 2016). Table 3 shows the mean score
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and standard deviation with the p-value of the environmental questions observed in Study 1
only. Results of the environmental context questions for Study 2 are displayed in Table 4 due
to Study 2 using parametric statistics (e.g., one-way ANOVA) compared to non-parametric

statistics such as the Kruskal-Wallis y? test for testing statistical significance in Study 1.

Table 5 shows the mean mood changes of alertness, contentedness, and calmness
before and after consuming makgeolli in the evoked context environments including Asian
restaurant, home, and no context for Study 1. No difference in the change of mood (e.g.,
alertness, contentedness, and calmness) is observed in the Asian restaurant environment,
however, statistical significance in mood changes is observed for the home environment and
no context. Specifically, for the home environment scenario, the key mood that reached
statistical significance was alertness (z-value = 3.67; p-value = 0.002) with a mood change of
+14.20 points. This observation from subjects was expected, as alertness is often associated
with mental clarity, improvement in attention and faster reaction time. The increase of 14.20
points shows that subjects were less alert, therefore, the consumption of alcoholic beverages
reduced the subject’s alertness to be less attentive, energetic, and clear-headedness (Smith,
2013). The effect size was measured using Cohen’s d, for alertness and in the home
environment scenario was d = 0.96 indicating the effect size was large. For no context, the
key mood that reached statistical significance was contentedness (¢-value = -6.832; p-value =
<0.001) with a mood change of -12.86. The negative change from the baseline of
contentedness for no context subjects indicates that subjects were more content (e.g., happy)
after consuming makgeolli. Smith (2013) observed similar findings as subjects indicated that
their hedonic tone increased over time as the subjects consumed alcoholic beverages along
with reduced anxiety. In comparison with the home environment scenario and alertness, the

effect size was moderate according to Cohen’s d for no context and contentedness (d = 0.70).
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All 2 values and p-values for each emotional term are displayed in Table 6 for both
Study 1 and Study 2. Of the emotional terms selected by subjects in Study 1 between the
three evoked context scenarios, three emotional terms reached statistical significance
including comforted (*-value = 6.45, p-value = 0.04), curious (y*-value = 13.75, p-value =
0.001), energetic (y*-value = 6.89, p-value = 0.03) and fiee (y*-value = 11.85, p-value =
0.003). Fifty-five percent of subjects selected comforted in the home context, while 25% of
subjects selected comforted in the Asian restaurant context followed by 20% of subjects
selecting this emotion term in no context. Interestingly, 85% of subjects selected curious in
no context while consuming the makgeolli sample, followed by 40% of subjects who selected
this emotional term in Asian restaurant and 30% of subjects who selected this term in the
home context. For energetic, 40% of subjects in the Asian restaurant context selected this
emotional term while no context had 25% of subjects and 5% of subjects in the home context
selected this term. For the emotional term for free, both home context and Asian restaurant

context had 55% and 40% of subjects selected this term respectively.

From the observations of Study 1, there seems to a be correlational relationship
between environmental appropriateness and the emotional terms selected while consuming
makgeolli. Piqueras-Fiszman and Jaeger (2014) observed that context appropriateness was an
important aspect of food-emotional research as participants selected more negative terms
when there was a mismatch between the food investigated (e.g., chocolate brownie) and the
context during consumption (e.g., breakfast, lunch, or dinner). Interestingly, the three
emotional terms (e.g., comforted, curious, and free) that reached statistical significance are
positive terms and negative emotional terms such as disappointed, grumpy, and sad were
hardly selected. Study 1 shows similar findings from previously published work that subjects

tend to select more positive emotional terms in food-related emotional research than negative
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terms (Danner et al., 2016; Desmet & Schifferstein, 2008; King & Meiselman, 2010a; King et

al., 2010b).

Table 7 shows the penalty analysis for both Study 1 and Study 2. Overall, four
attributes were identified as either being too-much or not-enough influencing the low hedonic
score of the overall liking of makgeolli in all three evoked context scenarios including Asian
restaurant, home, and no context in Study 1. The highest penalty score in Study 1 was
sweetness being not-enough with an overall score of 2.11 + 0.48, indicating some
reformulation is required to increase the overall liking of makgeolli among New Zealand
subjects. Kwak et al. (2015) showed that there is a correlation between sweetness and overall
liking of Korean rice wine in the United States and Wong et al. (2023a) showed subjects
having a higher liking of makgeolli with a higher concentration of sugars such as maltose and
glucose. To increase the hedonic score of makgeolli in Western markets, it would be
advantageous for manufacturers to reformulate makgeolli with higher sweetness such as
increasing the sugar content in the final product. Around 25% of subjects noted that
smoothness of makgeolli was not-enough with a penalty score of 1.58 £ 0.57. In terms of
sourness, subjects in Study 1 cited that sourness was too much with a penalty score of 1.18 +
0.47, reformulation of makgeolli should be considered to optimize the overall hedonic score.
Sourness in Korean rice wine tends to be negatively correlated with overall liking (Kwak et
al., 2015). Interestingly, subjects in Study 1 indicated that makgeolli had both not-enough
astringency with a penalty score of 1.76 £ 0.62 and too-much astringency with a penalty
score of 1.47 + 0.54. Similar to Wong et al. (2023b) findings, the differences between the
perception of astringency such as either too much or not enough are likely due to the different
subject groups participating in the experiment. Wong et al. (2023b) commented that a
possible reason is the different cluster groups participating in their study. Four cluster groups

were identified from their study, and different defining traits such as age, alcoholic
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consumption patterns, and different degrees of subjective and objective wine knowledge were

observed.

4. Study 2: Results and Discussion

Statistical significance was observed for two environmental questions including
appropriateness to consuming makgeolli (F-value = 13.03; p = <0.001) and how subjects
were compelled to consume the rice wine in the specific environments (F-value = 4.12; p-
value = 0.02) including Asian restaurant, home, and laboratory using one-way ANOVA in
Study 2. For appropriateness, Tukey’s HSD test showed both Asian restaurant (6.97 £ 1.94)
and home (6.96 + 1.43) environments are not statistically significant to each other indicating
both environments are appropriate for consuming makgeolli, however, both are statistically
significant to laboratory (4.91 £ 2.54). The effect size was measured using Cohen’s d, d =
0.993 between home and laboratory and d = 0.909 between laboratory and Asian restaurant.
Both Cohen’s d value indicated that the effect size was large. This finding showed similarities
with Study 1 where subjects indicated that Asian restaurant and home environments were

more appropriate to consume makgeolli than no context.

For the question regarding how compelled subjects were to consume rice wine, Asian
restaurant (6.20 + 2.14) is significantly different to home (4.70 + 2.43) but not laboratory
(4.91 +£2.22). Cohen’s d was measured to determine the effect size, and Cohen’s d value
indicates that the effect size was moderate with d = 0.65 between home and Asian restaurant
and d = 0.58 for laboratory and Asian restaurant. Statistical significance was not observed
between home and laboratory in Tukey’s HSD test. Subjects in Study 2 may felt as though
they were compelled to consume makgeolli due to external factors such as situational or the

cultural setting (Koster, 2009) as the Asian restaurant is a natural environment for customers
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to purchase and consume their meals. In terms of overall liking of consuming makgeolli in
different environments, no statistical significance was observed in both Study 1 and Study 2.
This result is consistent with other researchers as they concluded that the environment is
unlikely to impact the overall liking of food products (Dorado et al., 2016; Torrico et al.,

2020).

The only environment that observed statistical difference for mood changes was Asian
restaurant, specifically in calmness from 25.17 + 22.61 to 38.92 + 20.09 with a measured
change of +13.75 as shown in Table 5. Cohen’s d indicates the effect size for the mood
change of calmness in Asian restaurant was moderate (d = 0.70). Table 6 shows the
emotional terms cited by subjects after consuming makgeolli in the three environmental
contexts. From the subject’s responses between Asian restaurant, home, and laboratory, only
excited (*-value = 6.30; p-value = 0.04) and restless (y*-value = 1.52; p-value = <0.001)
were statistically significant. For excited, 37% of subjects cited this emotional term while
consuming makgeolli at an Asian restaurant and 13% of subjects cited being excited at home.
Surprisingly, 26% of subjects cited the term excited while consuming makgeolli in the
laboratory environment. This finding may explain the change of mood in subjects from a

calm state to a rather heightened state on the Bond-Lader mood scale.

For the emotional term restless, 40% of subjects cited this emotional term in the
laboratory environment while both home and Asian restaurant were relatively low with 8%
and 3% citing this term respectively. The results show that subjects were more rest/ess in the
laboratory environment after consuming makgeolli compared to Asian restaurant and home.
The results on restless were consistent with Danner’s (2016) observation as they observed
that participants were more fearful/anxious while consuming red wine in the laboratory than
home and restaurant. Like Study 1, Study 2 observed that environmental context
appropriateness is likely to affect the consumers’ emotional responses to food products
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(Danner et al., 2016; Desmet et al., 2008; Piqueras-Fiszman et al., 2014). The positive and
negative emotions are associated with the environmental appropriateness of consuming
makgeolli. Positive emotion such as excited is cited more in Asian restaurant and home, while

negative emotion such as restless is cited more in the laboratory environment.

Table 7 summarizes the penalty analysis of Study 2 for the just-about-right (JAR)
attributes. Four attributes including fruitiness, smoothness, sourness, and sweetness were
identified as either being too-much or not-enough which likely impacted the overall hedonic
rating of makgeolli in different environments in Study 2. The highest penalty score was not-
enough fruitiness (1.24 + 0.38; p-value = 0.001) followed by not-enough sweetness (1.14 +
0.37; p-value = 0.002). The results from Study 2 differed slightly from Study 1 which can be
explained by the location where makgeolli was consumed. A possible explanation is that
subjects applied more penalty scores in the laboratory than in natural environments, due to
being more analytical while doing the sensory evaluation in a laboratory environment (Shi et

al., 2021).

5. General discussion and limitations

This research extends our understanding of makgeolli and investigates whether
different environmental contexts change the overall acceptance (e.g., overall liking) of
makgeolli and whether there is a more appropriate location to consume makgeolli. From
Study 1 and Study 2, measurable attribute differences such as consumption appropriateness,
mood, emotions, taste, and flavor were observed in different evoked context scenarios and
environments. The findings from both studies somewhat suggest that consumption
appropriateness may play an important role in food decision or selection rather than the

subjects’ overall liking of the food product. The emotional and mood differences between
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evoked context scenarios and environments were not surprising in both studies, as previous
studies show that perceived physical environments impact the individual’s emotions which
subsequently affects their behavior (Liu & Jang, 2009; Ryu & Jang, 2007). Mehrabian and
Russell (1974) state that emotions can be characterized into three states (e.g., pleasure,
arousal, and dominance) and this determines the individuals’ approach or avoidance
responses within the environment. Both studies demonstrate mood and emotion changes in
some environments. Most notably mood and the emotions selected in Study 1 (e.g.,
comforted, curious, energetic, and free) and Study 2 (e.g., excited and restless) are likely to
be associated with consumption appropriateness. Piqueras-Fiszman et al. (2014) stated that
positive emotions were evoked more when participants deemed the consumption context
appropriate, while more negative emotions were evoked when the consumption context was
considered less appropriate. Therefore, positioning makgeolli in restaurants would be
beneficial as subjects deemed Asian restaurants as an appropriate environment for the

consumption of makgeolli while evoking positive emotions.

While both studies yielded interesting results that are consistent with the scientific
literature on evoked context and consumption environment, this research has several
limitations that should be addressed. First, both studies have relatively small sample sizes.
Due to the COVID-19 outbreak in 2020, the experimental parameters were shifted to
accommodate the situation. Sensory researchers provided various solutions to reduce the
spread of COVID-19, including remote testing, driven-in booths, and at home testing, also
referred to as home use testing (Dinnella et al., 2022; Park et al., 2023; Seo et al., 2021).
Given the circumstances, the researchers in this study opted to employ an evoked context to
simulate different consumption environments rather than utilizing physical settings, which

posed a risk to the subjects and was not feasible in 2020.
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During Study 1, the experiment ended after two and a half weeks due to the Auckland
regional lockdown that occurred in August 2020 (Taylor, 2020). To help overcome some of
the limitations associated with a smaller sample size, non-parametric statistics were
employed. Non-parametric statistics such as Kruskal-Wallis % test do not assume normal data
distribution and are less sensitive to outliers, thus considered acceptable for analyzing Study
1 data. Other researchers with low subjects have also utilized non-parametric methods or
applied statistical adjustments in their analysis (Crofton et al., 2021; Rousta et al., 2021;
Zulkarnain et al., 2024). Therefore, we deemed this an appropriate approach to data analysis

considering the circumstances.

In Study 2, Auckland City experienced several weather events during the first half of
2023, such as the Auckland Anniversary storm, Cyclone Gabrielle, and the May storm event
(Johnson, 2023). The lower participation rate of subjects from the restaurant environment can
be attributed to the lower consumer turnout at restaurants in Auckland City during this period.
In light of the situation, power analysis showed a moderate to large effect size for factors that
showed statistical significance. This indicates practical significance (e.g., the meaningfulness
of the observed data) from both studies which can be applied to real-world situations (Kirk,

1996; Peeters, 2016).

Although we used a combination of field and laboratory studies to examine different
environmental contexts impact on the consumption of makgeolli and Study 2 had a larger
sample than Study 1, future research should replicate the findings of our studies with larger

samples.

While Study 2 displayed a more balanced age distribution compared to Study 1, a
limitation of our research lies in its concentration on the perceptions of makgeolli and the

environmental appropriateness among younger consumers. The younger sample is likely due
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to the nature of the experiment relying on a convenience sampling method. Also, given the
lack of evidence regarding the primary consumer demographics of makgeolli in the Western
context, it remains challenging to ascertain whether the inclusion of a younger sample
restricts the scope of our research. Consequently, future work with makgeolli could determine
the age groups most attracted to the consumption and purchase of makgeolli, with additional

studies recruiting more subjects over the age of 30.

Another limitation was the methods used for measuring mood and emotions.
Currently, there is no standardized measure for mood and emotions in food product testing,
therefore, both scales (e.g., Bond-Lader scale and the BE survey) were borrowed from
psychology and wine research. Finally, some supplementary information was not collected in
Study 2 that may be useful for other researchers such as the time of day that the makgeolli
experiment was conducted and whether the subjects were completing the experiment as an
individual or group. Future research within consumption environments should collect this
information as part of the sensory survey to identify potential biases and to control for these

potential confounds.

6. Conclusion

This study demonstrated that different environments both scenario and natural
environments are likely to evoke different moods and emotions while consuming makgeolli.
While no statistical differences were observed in overall liking for both studies, it was
evident that subjects considered consuming makgeolli in Asian restaurants to be more
appropriate. Another interesting observation was the association between environmental
appropriateness versus mood and emotions. There is likely a positive association between

environmental appropriateness and positive emotions. Negative emotion terms were selected
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more in environments that subjects deemed inappropriate to consume the makgeolli. Overall,
this research enhances our understanding of how different environments including evoked
context and real environments impact our understanding of mood and emotions while

consuming makgeolli.

7. Implications for gastronomy

The experiments from both Study 1 and Study 2 show that subjects’ attitudes, behavior,
and perception are likely to change dependent on the environment. Although we did not
notice statistical differences in overall liking in different scenarios and environments, both
studies show that context-appropriate matter of where makgeolli should be consumed.
Therefore, it would be advantageous to position makgeolli in restaurant settings. Another
aspect of scientific inquiry that should be investigated is the consumer perception of taste and
flavor in different scenarios and environments. More attributes e.g., sweetness, sourness,
smoothness, and astringency were noted to be either too-much or not-enough in laboratory
settings than in natural environments. It is possible that subjects became more analytical
when it came to evaluating makgeolli in the sensory laboratory, therefore the subjects became
hypersensitive. If taste and flavor results were hypersensitive then the results from sensory
laboratories may not be reflective in natural environments where consumers are likely to
consume the food and beverage. More research is needed to understand to what magnitude

the hypersensitive results are translatable to natural consumer settings.
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801  Table 1. Subject’s sociodemographic information with percentages including gender, age,

802 ethnic background, rice consumption frequency, and alcoholic consumption frequency in both

803  studies.

Categories Different subcategories Study 1 Study 2
Sample n (%) Sample n (%)

Gender Male 35 (58.3%) 48 (42.5%)
Female 24 (40.0%) 65 (57.5%)

Not recorded/not disclosed 1 (1.70%) n/a
Age 18-29 31 (51.6%) 51 (45.1%)
30-39 19 (31.7%) 31 (27.4%)
40 - 49 5(8.33%) 11 (9.7%)
50+ 4 (6.67%) 20 (17.7%)

Not recorded/not disclosed 1 (1.70%) n/a

Ethnicity

association New Zealand European?® 17 (28.3%) 23 (20.4%)

Rice consumption

Alcohol

consumption

35

East Asian®

South Asian®
African!

Maori/Pasifika®
European®

American®

Middle East

More than once week
At least once a week
Every second week
Once a month
Seldom

Not recorded/not disclosed

More than once a week

17 (28.3%)
14 (23.3%)
3 (5.00%)
5(8.33%)
1 (1.7%)
3 (5.00%)
n/a

31 (51.7%)
12 (20.0%)
3 (5.00%)
3 (5.00%)
10 (16.7%)
1 (1.70%)

19 (31.7%)

56 (49.6%)
8 (7.08%)
2 (1.77%)
8 (7.08%)
9 (7.96%)
1 (0.88%)
6 (5.31%)

16 (14.2%)
6 (5.31%)
12 (10.6%)
21 (18.6%)
57 (50.4%)
1 (0.89%)

16 (14.2%)



804
805
806

807
808
809

810
811

812
813

814

815
816

817
818

819
820

At least once a week 18 (30.0%) 21 (18.6%)

Every second week 10 (16.7%) 23 (20.4%)
Once a month 13 (21.7%) 52 (46.0%)
Not recorded/not disclosed n/a 1 (0.89%)

Note: Study 1 refers to the first study that was conducted using evoked context to simulate
different scenarios (n = 60). Study 2 refers to the second study that used different physical

environmental contexts (n = 113).

iNew Zealand European is defined as individuals who have European ancestry but self-
identify with strong affiliation with New Zealand (e.g., New Zealand citizenship or

permanently residing in New Zealand).

PEast Asians category consists of subjects with East or Southeast Asian ancestry, subjects may

self-identify as Chinese, Korean, Thai, Taiwanese, Filipino, Vietnamese, or Southeast Asian.

“South Asian category consists of subjects with South Asian ancestry, subjects may self-

identify as Sri Lankan, Nepalese, or Indian.
dAfrican category consists of subjects from the African continent.

“Maori/Pasifika category consists of subjects with Maori or Pacific Islander ancestry (e.g.,

Fijian, Samoan, and Tongan).

‘European category consists of subject from the European continent and does not self-identify

as a New Zealand European such as British, French, Slavic, and Ukrainian.

£American category consists of subjects from Northern, Central, Southern of the Americas

continent.
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821  Table 2. Subject’s verbatim examples from specific evoked contexts with home (left column)
822  and Asian restaurant (right column). Verbatim examples were selected at random from

823  subjects #4, #5, #7 for both specific evoked contexts for Study 1.

Subject Evoked context condition: Home Evoked context condition:

Asian restaurant

#4 Several French [friends] came over I imagine a crowded Asian restaurant
[to] my house, we sat in the garden, with my family sitting here trying this
talking and enjoying the afternoon. new classic wine bought into the

market. As my dad takes the first sip
and lets us taste the alcohol later. It is a
tradition in my Indian culture for the
head of the family to try it first then let
the sons or daughters try the alcohol
and knowing the fact that we would

love the taste of this new wine.

#5 I feel very excited and relaxed, I will Popping edamame out of the shell - it's
get a good time with my friend. salty. Voices are loud and I am pressed

into a small table with my husband.
Cosy and warm, we have just come
inside from the cold. The big main
meal is coming - something with tofu
and eggplant usually. Edamame bites,
and I take a sip of warm sake. I've just
poured it from the clay container into
the little cup and of course, there is a
drip, I mop up with a napkin. The little
ceramic cup is warm, feels like a
thimble in my hand compared to a big
wine glass in some Italian restaurant -
and as I sip I close my eyes. The drink
is sharp, hot - warm and absorbs the

soft from the edamame as it goes down.
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#71

I feel the hot sake through my system
and take a quick second sip as I feel my

fingers and toes warm. Pure enjoyment.

Having an image of an occasion that I like food and I often try different

occurred last year around April, the types of cuisines. Once I went to an
surrounding was excellent, food and Asian restaurant in Auckland called
music were keeping the guest Bawarichi Indian Restaurant and

entertained. I can still see how the day  ordered a chicken biriyani. The chicken
went. [ was really excited as I was biriyani was very spicy.

turning "21" big day big number. The

only thing I could think of was [ am an

adult now, I have responsibilities,

though I was scared here I am being a

graduate paying my own bills and

providing for myself.

824  Note: Study 1 refers to the evoked context experiment which simulated the three different

825  scenarios including at home with friends, Asian restaurants, and no context. Subjects under

826  no context did not provide a written statement as it was not part of the questionnaire.
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827  Table 3. Subjects’ mean responses with standard deviation to the environmental questions in

828  Study 1 using Kruskal-Wallis y? test for statistical significance (n = 60).

Significance testing

Evoked context scenarios

* value p-value Asian
Restaurant Home No context
(n=20) (n=20) (n=20)

Accuracy 1.78 0.41 7.75+1.21*  8.00+0.97*  7.35+1.46°

Appropriateness 6.78 0.03* 8.00+ 126 6.85+2.13° 6.35+2.10°

Compelled 1.33 0.51 6.40+2.11* 645+2.04* 5.80+2.34°

Likelihood of 4.47 0.11 6.70 £2.58*  6.00+2.38" 5.55+1.80*
purchase

Rating of difficulty 3.78 0.15 8.15+1.09* 7.10+2.25 7.25+1.55°

Vividness 0.72 0.40 6.15+£1.95%  6.50+2.54% n/a

Willingness to 3.90 0.14 6.90+2.17* 7.00+1.78* 6.15+1.68*
consume

Willingness to pay 1.18 0.55 17.75+8.16* 20.10+8.09* 17.50 + 6.58*

Overall liking 0.96 0.62 6.80+£1.96*  6.50+£1.64* 6.90+1.84%

829  Note: Study 1 refers to the evoked context experiment which simulated the three different

830  scenarios including at home with friends, Asian restaurants, and no context. Statistical

831  significance between different environments is expressed as letters in the column using the

832  Mann-Whitney U test for Post hoc testing. Environmental question regarding vividness was

833  not asked for subjects participating in no context for Study 1.

834 " Environmental questions that did not reach statistical significance set at 0.05.

835  * Statistical significance level p < 0.05 Kruskal-Wallis y* test

836  ** Statistical significance level p < 0.01 Kruskal-Wallis y? test

837  *** Statistical significance level p <0.001 Kruskal-Wallis y” test
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838
839

840
841

842

843

844

845

846

847

Table 4. Subjects’ mean responses with standard deviation to the environmental questions in

Study 2 using one-way ANOVA test for statistical significance (n = 113).

Significance testing

Environmental contexts

Asian
F-value p-value Restaurant Home Laboratory
(n=130) (n=438) (n=35)

Accuracy 0.53 0.59 ™ 7.07+1.76*  730+£1.59* 691+£1.79*%

Appropriateness 13.03 <0.001***  6.97+1.94*  6.96+1.43* 4.91+2.54°

Compelled 4.12 0.02%* 6.20 £2.14*  4.70+2.43> 491 +233%

Likelihood of 1.14 0.32™ 5.03£2.20*  430+£2.32* 491+£249*
purchase

Rating of difficulty 0.39 0.68 " 6.93+1.84* 6.74+2.20* 6.49+2.01*°

Willingness to 1.36 0.26™% 5.07£2.30*  4.49+2.42* 534+£242°
consume

Willingness to pay 2.38 0.10™ 11.37+£7.53*  8.86+4.66% 11.33+5.75%

Overall liking 2.11 0.13" 520£1.95* 581+1.94* 6.17+1.84*

Note: Study 2 refers to the physical environmental contexts including home, Asian restaurant,

and laboratory.

" Attributes did not reach statistical significance set at 0.05 from the one-way ANOVA.

* Statistical significance level p < 0.05 one-way ANOVA

** Statistical significance level p < 0.01 one-way ANOVA

*#% Statistical significance level p <0.001 one-way ANOVA
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848  Table 5. Summary of subjects’ responses for both Study 1 (n = 58) and Study 2 (n = 113) on their mood changes based on the Bond and Ladar

849  Scale for different environment contexts.

Study 1 (n = 58)

Environmental contexts Mood t-value df p-value Pre-experiment  Post-experiment Change
Asian restaurant Alertness 0.919 19 0.370"* 26.46 £16.41 29.84 £ 18.19 3.38
(n=20)
Contentedness -0.332 19 0.743 "% 27.25 £ 18.87 26.02 £ 14.28 -1.23
Calmness 1.156 19 0.262"° 40.73 £24.25 48.40 +£22.81 7.68
Home Alertness 3.671 17 0.002** 21.74+9.14 35.94 +18.27 14.20
(n=18)
Contentedness 0.148 17 0.884"° 31.53 +£15.58 32.20 + 14.38 0.67
Calmness 0.504 17 0.621 "% 33.44 £ 18.65 36.36 +21.83 292
No context Alertness 0.281 19 0.782"% 28.38 + 14.85 29.14 £ 13.22 0.76
(n=20)
Contentedness -6.832 19 <0.001%*** 40.74 + 11.98 27.88 £ 13.70 -12.86
Calmness 1.783 19 0.091 "¢ 34.25 £19.75 41.28 +14.20 7.03
Study 2 (n=113)
Environmental contexts Mood t-value df p-value Pre-experiment  Post-experiment Change
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Asian restaurant Alertness 0.454 29 0.653"° 25.78 £ 18.87 27.05+13.63 1.28
(n=30)
Contentedness -0.852 29 0.401"¢ 25.96 £15.49 24.21 £16.02 -1.76
Calmness 2.865 29 0.008** 25.17 £22.61 38.92 +20.09 13.75
Home Alertness 1.151 47 0.256"° 30.51+£16.70 32.80+ 16.09 2.29
(n=48)
Contentedness 1.443 47 0.156™¢ 26.38 £13.05 29.29 +15.84 291
Calmness 0.582 47 0.563™* 25.77£16.76 27.09 £ 18.70 1.32
Laboratory Alertness -0.911 34 0.368 "% 37.45+16.57 35.50+13.14 -1.94
(n=35)
Contentedness -0.178 34 0.860™* 32.94 +£16.58 32.54 +10.09 -0.40
Calmness 0.032 34 0975 36.61 £ 18.27 36.70 + 17.66 0.09
850
851  Note: Study 1 refers to the first study that was conducted using evoked context to simulate different scenarios (n = 60). Study 2 refers to the
852  second study that used different physical environmental contexts (n = 113). Two subjects were removed from Study 1 in evoked context scenario
853  of home due to incomplete survey.

854 " Statistical significance was reached with alpha set at 0.05 for the Paired student #-test.
855  * Statistical significance level p < 0.05 Paired student #-test

856  ** Statistical significance level p < 0.01 Paired student ¢-test

42



857  *** Statistical significance level p <0.001 Paired student #-test
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858  Table 6. Summary of subject’s responses for both Study 1 (n = 60) and Study 2 (n = 113) on their emotional term selection for different

859  environment contexts.

Study 1 Study 2
Significance testing Environmental contexts Significance testing Environmental contexts
Emotional v? value p-value Asian No v? value p-value Asian
terms Restaurant Home context Restaurant Home Laboratory
(n=20) (n=20) (n=20) (n=30) (n=48) (n=35)
Adventurous 0.62 0.735 " 0.35 0.35 0.25 1.03 0.596 0.33 0.25 0.34
Amused 0.75 0.689 " 0.30 0.20 0.20 1.41 0.493 0.27 0.40 0.37
Calm 1.67 0.435 "> 0.30 0.40 0.50 231 0.316 0.27 0.44 0.37
Comforted 6.45 0.040* 0.25 0.55 0.20 3.26 0.196 0.10 0.25 0.14
Curious 13.75 0.001** 0.40 0.30 0.85 1.72 0.422 0.47 0.56 0.63
Disappointed n/a n/a™ 0 0 0 3.17 0.205 0.10 0.15 0.03
Energetic 6.89 0.032* 0.40 0.05 0.25 1.63 0.442 0.07 0.04 0.11
Excited 0.00 1.000 ™ 0.30 0.30 0.30 6.30 0.043* 0.37 0.13 0.26
Exuberant 5.67 0.059 " 0 0.05 0.20 2.25 0.325 0 0 0.03
Free 11.85 0.003** 0.40 0.55 0.05 1.57 0.457 0.03 0.10 0.11
Friendly 3.75 0.153 %% 0.50 0.60 0.30 441 0.111 0.37 0.17 0.31
Good 0.94 0.626 " 0.55 0.40 0.45 4.21 0.122 0.33 0.40 0.57
Grumpy 2.03 0.362"* 0 0.05 0 1.37 0.505 0 0.02 0
Happy 1.20 0.549 " 0.55 0.55 0.4 1.60 0.449 0.33 0.23 0.34
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Joyful 0.95 0.622 ™% 0.45 0.50 0.35 0.20 0.904 0.20 0.17 0.20

Pleased 1.21 0.546 " 0.50 0.50 0.35 1.82 0.403 0.37 0.31 0.46

Relaxed 0.48 0.788 " 0.75 0.70 0.65 5.94 0.051 0.70 0.56 0.40

Restless 2.03 0.362"* 0 0 0.05 1.52 <0.001*** 0.03 0.08 0.40
Sad n/a n/a™ 0 0 0 1.37 0.505 0 0.02 0

860

861  Note: Study 1 refers to the first study that was conducted using evoked context to simulate different scenarios consisting of home with friends,
862  Asian restaurant, and no context (n = 60). Study 2 refers to the second study that used different physical environmental contexts consisting of

863  home, Asian restaurant, and laboratory (n = 113).

864  "SEmotional terms that did not reach statistical significance set at 0.05 using the ¥ test.
865 * Statistical significance level p < 0.05 y? test

866  ** Statistical significance level p < 0.01 y? test

867  *** Statistical significance level p < 0.001 y? test

868
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869  Table 7. Just-about-right (JAR) information from Study 1 and Study 2. Information displays the penalty score + standard deviation and the p-

870  value for statistical significance.

Study 1 Study 2

Attributes Penalty score p-value Penalty score p-value

Alcohol Strength (not enough) -0.615 £0.526 0.247 " 0.277 + 0.529 0.602™
Alcohol strength (too much) -0.657 £ 0.685 0.329 " 0.013+0.433 0.976 "
Astringency (not enough) 1.760 £ 0.617 0.006** 0.590 £ 0.591 0.320™*
Astringency (too much) 1.470 £ 0.535 0.008** 0.599 +0.390 0.128 ™
Colour (not enough) 0.797 £ 0.759 0.298 " 0.638 = 0.496 0.201 "
Colour (too much) 0.339+0.517 0.514" 0.248 +£0.433 0.568 ™
Fruitiness (not enough) 0.806 + 0.533 0.136™* 1.235+0.375 0.001**
Fruitiness (too much) 0.402 + 0.620 0.519" 0.509 + 0.587 0.388"*
Smoothness (not enough) 1.575+0.573 0.008** 0.831 +0.388 0.035*
Smoothness (too much) 0.658 £ 0.615 0.289 " -0.285 £ 0.647 0.661"*
Sourness (not enough) 1.546 £ 0.774 0.050 ™ 0.074 +£ 0.554 0.893 "
Sourness (too much) 1.179 £ 0.471 0.015%* 1.007 = 0.386 0.010%*
Sweetness (not enough) 2.110 £0.484 <0.0071 *** 1.144 + 0.367 0.002**
Sweetness (too much) -0.132 £0.616 0.831"* 0.883 +£0.672 0.191 ™

871  Note: Study 1 refers to the first study that was conducted using evoked context to simulate different scenarios consisting of home with friends,
872  Asian restaurant, and no context (n = 60). Study 2 refers to the second study that used different physical environmental contexts consisting of

873  home, Asian restaurant, and laboratory (n = 113).
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877

878

879

"5 Attributes did not reach statistical significance set at 0.05 from the penalty analysis.
* Statistical significance level p < 0.05 penalty analysis
** Statistical significance level p < 0.01 penalty analysis

**% Statistical significance level p < 0.001 penalty analysis
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889

Figure 1 Photo illustration of fermentation base being poured into the steamed glutinous rice.
Once fermentation base was fully incorporated into the glutinous rice creating a glutinous

rice mash, the mash was then distributed into different vessels for fermentation.

Figure 2 Photo illustration of the 2SF makgeolli sample. Korean rice wine mash was filtered

and discarded; the remaining liquid is 2SF makgeolli.

48



890

891  Figure 3 A photo illustration of the Asian restaurant used in Study 2. A local Korean

892  restaurant in the Auckland CBD.
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Highlights:

e Makgeolli was examined in different scenarios and environmental contexts.

e Study I used evoked context method for providing different scenarios to subjects.

e Study 2 compared subjects’ sensory behaviour and perception between CLT and HUT.
e Appropriateness was an important factor for makgeolli consumption.

e Asian restaurant was most appropriate location to consume makgeolli.



Implications for gastronomy

The experiments from both Study 1 and Study 2 show that subjects’ attitudes, behavior,
and perceptions are likely to change depending on the environment. Although we did not
notice statistical differences in overall liking in different scenarios and environments, both
studies show that context-appropriate matter of where makgeolli should be consumed.
Therefore, it would be advantageous to position makgeolli in restaurant settings. Another
aspect of scientific inquiry that should be investigated is the consumer perception of taste and
flavor in different scenarios and environments. More attributes e.g., sweetness, sourness,
smoothness, and astringency were noted to be either too-much or not-enough in laboratory
setting than natural environments. It is possible that subjects became more analytical when it
came to evaluating makgeolli in the sensory laboratory, therefore the subjects became
hypersensitive. If taste and flavor results were hypersensitive then the results from sensory
laboratories may not be reflective in natural environments where consumers are likely to
consume the food and beverage. More research is needed to understand to what magnitude

the hypersensitive results are translatable to natural consumer settings.
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