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Abstract. Background and aim: Sweet taste sensitivity influences individual taste preferences, which may vary
by gender and ethnicity. This study assessed the detection threshold and preference for sweet taste among
undergraduate students of Malay, Chinese, and Indian ethnicities. Mezhods: Ninety students aged between
19 and 27 years were selected as panelists for this study. The three-alternative forced choice (3-AFC) method
was employed to determine the detection threshold for sweet taste in sucrose solutions. A 9-point hedonic
scale was used to determine the sensory preference for sweet taste in a tea beverage. Resu/ts: The findings
indicate no significant difference (p > 0.05) in the detection threshold for sweet taste among the three eth-
nicities. The mean thresholds showed that Chinese students had the lowest detection threshold for sweet
taste (8.25 mM), followed by Malay (9.78 mM) and Indian students (11.51 mM). In terms of sensory prefer-
ence, Malay and Indian students preferred a higher degree of sweet taste (219 mM) than Chinese students
(73 mM). Conclusions: In general, there was no correlation (p > 0.05) between detection threshold and prefer-

ence for sweet taste among university students of different ethnic groups.
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Introduction

Sweet-tasting foods have historically been linked
to dietary energy, with the consumption of energy-
dense sweet foods believed to significantly contrib-
ute to the escalating global problem of overweight
and obesity (1). The public health concern of obesity
among the Malaysian population is gradually becom-
ing more prevalent. Obesity is a primary risk factor
for the onset of various diet-related chronic diseases,
which raises significant concerns. The Malaysian Na-
tional Health and Morbidity Survey (2023) indicates
that 54.4% of Malaysian adults are classified as over-
weight or obese (2). One of the main causes of Ma-
laysia’s harmful eating habits is the ongoing increase
in the availability of sugar and sweeteners. The wide-
spread availability of ultra-processed foods provides
evidence of this. In Malaysia, the energy contribution

from added sugar in ultra-processed foods is 63% (3).
Furthermore, the majority of Malaysian street foods
(93%) have a medium to high sugar content (4). Ac-
cording to the Malaysian Adults Nutrition Survey
(2024), the adults’ mean intake of free sugar from
foods and beverages are 20.9 and 21.9 g/day, respec-
tively. Adolescents however, have a higher intake of
free sugar, with 31.7 and 24.9 g/day for foods and
beverages, respectively (5). Some research indicated a
negative correlation between body mass index (BMI)
and sweet taste sensitivity, while a substantial amount
of evidence demonstrated no significant relationship
between BMI and sweet taste function (6). Evidence
indicates that dietary patterns emerge in early child-
hood and adolescence, persisting throughout maturity
(7). Research demonstrates that exposure to sugar at an
early age resulted in a preference for sweetened prod-
ucts and liking of foods with high sugar content (8).
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University students are one of the populations that is
normally associated with high sugar intake, specifi-
cally through sugar-sweetened beverages (SSBs) (9).
Previous studies in Terengganu Malaysia reported
that university students consumed two cups of SSBs
on average per day (10). In Sarawak, Malaysia, 72.1%
of university students consumed SSBs more than three
times a week (11). A further study indicated that the
average sugar consumption from SSBs of university
students from Malaysia post- COVID-19 was 59.14
g/day, equivalent to 12 teaspoons of sugar (12). Ac-
cording to Norliza-Ahmad et al. (2019), the preva-
lence of at least one daily intake of SSBs among public
universities in Malaysia is 89.3% (13). Due to concern
regarding the high trend of sugar consumption among
students, we undertook this study to examine the cor-
relation between the detection threshold for sweetness
and the sensory preference for sweet flavour among
predominant ethnic groups of university students in
Malaysia. We hypothesised that there is a significant
difference in the detection threshold and preference
for sweetness among different ethniticies.

Materials and Method
Participants

Ninety undergraduate students from the Health
Campus of Universiti Sains Malaysia were recruited
to serve as panelists in this study. According to Gacula
and Rutenbeck (2006), the sample sizes of 40 and 100
are enough to generate stable averages for liking in a
sensory evaluation testing method based on consumer
tests (14). The number of participants was equally dis-
tributed between the races of Malays, Chinese, and In-
dians (30 per group), which represent the major ethnic
groups in Malaysia. Participants were recruited based
on convenience sampling through social media. We
excluded those who had medical illnesses, had utilized
tobacco products or exhibited signs of conditions that
could affect gustatory perception. All participants gave
their consent to participate on this study. This study
procedures received approval from the Ethical Re-
search Committee, Universiti Sains Malaysia (USM/
JEPeM/16110431).

Detection threshold for sweet taste

The detection threshold for sweetness was es-
tablished utilizing the three-alternative forced-choice
(3-AFC) method in accordance with ASTM E679
(15). Panelists were provided with three samples, in
which one sample consisted of a sucrose solution, while
the remaining two samples consisted of water. Panelists
had to indicate if they detect a taste experience distinct
from that of water. A threshold concentration is the
minimum concentration at which panelists can tell a
difference between the sample and the water. Sucrose
solutions prepared were 0.90, 1.81, 3.62, 7.25, 14.50,
and 29.00 mM (16). Each concentration of sucrose so-
lution included one set of samples, including one cup of
sucrose solution and two cups of water (blank). A total
of 10 ml of each concentration was presented in a small
disposable cup, with three-digit numerals randomly as-
signed to each sample. The samples were arranged in
ascending order of concentration. Prior to one hour of
testing, panelists were instructed to refrain from con-
suming food, beverages, or brushing their teeth for one
hour prior to the testing. Panelists could replicate the
testing on the same concentration set if needed. Before
proceeding to the subsequent higher concentration set,
panellists were required to submit the response for each
concentration. They had to rinse their mouths with tap
water before testing the following round of samples.

Sweet taste preference

A sensory preference assessment was performed
via a hedonic evaluation. A 9-point hedonic scale was
used to assess the preference level of sugar concentra-
tion in the tea beverages. A score of 1 indicates extreme
dislike, while a score of 9 indicates extreme liking. Pan-
elists were instructed to assign a preference rating score
for six concentrations of sugar in the tea beverages they
sampled. The sensory preference score was derived by
computing the average mean score for each concentra-
tion. A tea was made by steeping one tea bag in 200 ml
of hot water for 5 minutes. The teabag was dipped five
times before being taken out. The tea beverage was di-
vided into six portions and various concentrations of su-
crose were incorporated. The concentrations of sucrose

used were 73, 146, 219, 292, 365, and 438 mM (16).
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The tea solution was stirred until sucrose dissolved com-
pletely. The sensory evaluation session was conducted in
a sensory laboratory equipped with individual booths to
minimize distractions and biases. A 10 ml sample of tea
beverage was presented in disposable cups, each labeled
with a randomly assigned three-digit number and ar-
ranged in a random position. Samples were served at
approximately 60 — 70°C. Samples for tasting were per-
formed consecutively from left to right. Panelists were
instructed to assess their sweetness preference for each
of the samples. They were required to rinse their mouths
with tap water in between samples.

Statistical analysis

The detection threshold for each panelist was indi-
cated as a sequence, with (0) denoting an incorrect se-
lection and (+) indicating a correct selection, organized
in ascending concentration order. The Best-Estimation
Threshold (BET) was employed to determine the detec-
tion threshold. The individual BET is estimated using the
geo-mean of concentration, where a (0) represents the last
miss and a (+) indicates the next higher concentration. The
following equation was used to calculate the geo-mean:

Geomean = /X X,

The group threshold was calculated from the geo-
metric mean of the BET values.

The Statistical Package of Social Science (SPSS)
Version 27 was employed to analyze the data. A p-
value of less than 0.05 was used to designate the sta-
tistically significant. The data was normally distributed
and was determined using the skewness and kurtosis
values (17). We examined the detection threshold and
sensory preference for sweetness among the three eth-
nic groups utilizing the one-way analysis of variance
(ANOVA) test. A Pearson’s correlation test was em-
ployed to investigate the association between sensory
detection threshold and preference for sweetness.

Results

Table 1 presents the demographic profiles of
the participants. Among the 90 students in this

Table 1. Demographic characteristics of the participants

Percentage,
Frequency, n %

Age Groups:

19 - 22 years old 55 61.1

23 - 27 years old 35 38.9
Schools:

Health Sciences 43 47.8

Medical Sciences 24 26.7

Dental Sciences 23 25.5
Ethnicity:

Malay

Male 14 46.7

Female 16 53.3
Chinese

Male 14 46.7

Female 16 53.3
Indian

Male 13 43.3

Female 17 56.7

Table 2. Detection threshold for sweet taste among Malay, Chi-
nese and Indian students

Detection threshold for sweet taste
Ethnicity (mM)
Malay 9.78
Chinese 8.25
Indian 11.51

Mean values were determined using the one-way analysis of variance
(ANOVA) test.
There was no significant difference between the ethnicities (p > 0.05).

study, 45.5% were males and 54.4% were females.
The subjects ranged from 19 to 27 years old. For
Malay, Chinese, and Indian students, the number of
male students was 14, 14, and 13, respectively. The
number of female students was 16, 16, and 17 for
Malay, Chinese, and Indian students, respectively.
The participants of the study consisted of 43, 24,
and 23 from the School of Health Sciences, School
of Medical Sciences, and School of Dental Sciences,
respectively. The detection threshold for sweet taste
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Table 3. Sensory preference for various levels of sweet taste and its correlations with sweet detection threshold

Correlations of sweet detection

Concentration threshold and preference

of sucrose (mM) Malay Chinese Indian p-value r

73 453 5.27% 3.73 0.956 0.006
146 5.77% 5.20 6.37% 0.052 0.206
219 6.37% 4.67° 6.50* 0.514 0.070
292 5.73* 3.90P 6.20" 0.627 0.052
365 4.97¢ 3.80% 4.43% 0.956 0.006
438 4.23% 3.33% 4.10° 0.676 0.045

Means with different letters indicate a significant difference at p < 0.05

Significant difference was determined using a one-way analysis of variance (ANOVA) test

Correlation analysis was determined using a Pearson’s correlation test.

is illustrated in Table 2. Chinese (8.25 mM) had the
lowest, while Indian students (11.51 mM) had the
highest detection threshold among ethnics. Never-
theless, there was no statistically significant differ-
ence (p > 0.05) in the detection threshold among
all ethnicities. Table 3 shows the sensory preference
for sweet taste among participants. There was a sig-
nificant difference (p < 0.05) for all sucrose concen-
trations, except for the two highest concentrations
(365 and 438 mM). Chinese students had the lowest
preference for all the sucrose concentrations, except
for the lowest concentration (73 mM), in which
they scored the highest sucrose preference, com-
pared to Malay and Indian students. Between 146
and 292 mM, Indian students expressed the high-
est preference for sweet taste. Malay students had
the highest preference for the two highest sucrose
concentrations (365 and 438 mM), but there was
no significant difference (p > 0.05) in comparison
with other ethnic groups. Both the Malay (6.37)
and Indian students (6.50) recorded the 219 mM
concentration (third lowest) as the highest pref-
erence score. The Chinese students primarily fa-
voured the sucrose concentration of 73 mM, which
was the lowest concentration. For all sucrose con-
centrations and across all ethnic groups, the cor-
relation analysis demonstrated that there was no
significant difference (p > 0.05) between the sweet
taste detection threshold and the preference for
sweet taste.

Discussion

Few studies have compared the sensitivity of
sweet taste and preference across ethnic groups. How-
ever, neither a direct nor an inverse relationship ap-
pears to consistently link the detection threshold and
preference. Previous study demonstrated that Malays
perceive sweet stimuli at a lower intensity than other
ethnicities, yet they observed no significant differ-
ence in the influence of ethnicity on the pleasantness
of sweetness (18). Similar to the study, our finding
did not establish any relationship between detection
threshold in sweet taste and preference for sweet taste
among ethnicities. Uswatun (2014) also examined the
impact of multiculturalism on the sweet detection
threshold and found no significant difference between
multiculturalism and sensory preference for sweetness
(16). In this study, we found that Chinese students had
the lowest detection threshold for sweet taste, an indi-
cation that they were most sensitive to it. The Indian
students, on the other hand, had the highest detection
threshold (the least sensitive to sweet taste) among
all ethnic groups. This result supported the study by
Shu-Fen et al. (2018), whereby Indians in Singapore
had a higher recognition threshold for sweet taste than
the Chinese (19). Furthermore, the present study’s
results on sweet taste preference indicate that Chi-
nese students preferred tea beverages with the lowest
concentration of sucrose. This result aligns with the
findings of the nationwide health survey in Malaysia
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(2019), which revealed that Chinese individuals con-
sume the least amount of added sugar on a daily ba-
sis, while Indians have the highest consumption (20).
Abdullah et al. (2016) reported a notable disparity in
dietary patterns among different ethnic groups, with
Chinese adolescents exhibiting a greater consumption
of health-oriented food patterns compared to Malay
participants (21). This finding is consistent with the
result of the present study. The healthy lifestyle fac-
tor among Chinese students likely encourages them to
consume less sugar, which in turn leads to a decreased
preference for sweet taste. Previously, a study identified
a significant positive association between the preferred
concentration of sucrose solution and the frequency of
sweet food and beverage consumption (22). Genetic
differences may contribute to a difference in food pref-
erences. Chemical compositions contained in food
trigger certain taste receptors, and the receptors can
be influenced by genetic variations, which result in dif-
ferent tastes and preferences among individuals (23).
Receptors for recognition of sweet and umami tast-
ing ligand are encoded by genes in the 724SIR gene
family (24). Recent finding identifies two single nu-
cleotide polymorphisms (SNPs) known as rs80115239
and rs12878143, as having the strongest and weakest
association with sweet taste preferences (25). Ooi et
al. (2010) performed a study to determine if genetic
factors related to taste affected food choices among
Malaysians (26). They found that ethnicity (Malay,
Chinese, or Indian) was associated with the bitter
receptor gene P49A TAS2R38. However, the gene
could not serve as a predictor of aversion to sweet or
fat foods in Malaysian subjects, suggesting that other
factors might be influencing Malaysian food selection.
Besides genetic, cultural practices also play a role in the
determination of sweetness preferences. Cultural vari-
ations in the familiarity with certain food products are
common and the level of familiarity can influence the
food preferences (27). Despite the fact that globaliza-
tion and urbanization have altered food preferences,
traditional dietary practices have demonstrated resil-
ience (28). Culturally accepted dietary norms gradu-
ally nurture diet and sugar eating habits, particularly
sweet preference levels, over time. A study by Toh
et al. (2016) on infant feeding found that the percent-
age of Chinese infants fed juices and sweetened drinks

was significantly lower than for Malays and Indians
(29). As a result, the introduction of sweet tastes to
Malays and Indians during infancy was more prevalent
than it was for Chinese infants. Thus, the high prefer-
ence for sweetness in Indian and Malay students and
the lower sweetness preference by Chinese students in
the present study may have resulted from their sugar
consumption habit, which started at a younger age.
These findings are corroborated by a previous study
which found that the Malay ethnic group consumed
the most added sugar (54.0 g/day), followed by Indi-
ans (44.4 g/day) and Chinese (29.8 g/day) (30). Other
studies have also proven that people with more expo-
sure and who consume sweet food regularly tend to
have a strong inclination towards sweetness (20,31).
Our findings also supported the results of related stud-
ies conducted in other countries. Browser et al. (2018)
reported that non-Hispanic Black adults had a higher
intensity of sweet taste perception than non-Hispanic
white adults (32). The difference in ethnicities also re-
sults in differences in taste responsiveness, which has
been demonstrated by Williams et al., (2016), whereby
a comparison in taste responsiveness shows that His-
panics and African Americans rated taste sensations
higher than non-Hispanic Whites (33). Another study
comparing Japanese and Sri Lankan students found
that subjective taste, including sweetness, differs ac-
cording to nationalities (34). Thus, understanding
that different ethnicities have different taste percep-
tions and preferences can help in the implementation
of health policy because it will contribute to different
dietary risks such as diabetes and obesity. Therefore,
future intervention studies must consider the unique
sensory capabilities of each ethnicity when attempting
to modify their diet.

Conclusion

The current study indicates a variance in detection
thresholds and preferences for sweet taste across Ma-
lay, Chinese, and Indian university students. Chinese
students were most sensitive to sweet taste and pre-
ferred the lowest concentration of sucrose compared
to Malay and Indian students. Nonetheless, no cor-
relation was observed between detection threshold and
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preference for sweet taste among the ethnic groups.
This highlights the necessity for culturally customized
dietary guidelines and interventions that take into ac-
count the distinct preferences and practices of various
ethnic groups. The lack of correlation between sweet
taste detection thresholds and preference suggests that
elements beyond biological sensitivity, such as cultural
norms, upbringing and dietary habits, plays a signifi-
cant role in shaping sweet preferences. This highlights
the importance of addressing behavioral and environ-
mental factors in sugar reduction strategies. It is sug-
gested that intervention programs are implemented
that are targeted at the community level, such as
workshops that could help individuals make informed
choices about their sugar consumption.
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