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Abstract— Individual food preferences are crucial predictors of food intake and can be highly influenced by taste sensitivity and 
perception. It is well known that fruit and vegetables have a variety of tastes and are not only dominated by bitterness. This study aimed 
to investigate the relationship between taste sensitivity and fruit and vegetable intake. Sensitivity for three basic tastes (e.g sweet, sour, 
and bitter) was measured using the staircase method whereby individual's sensitivity to the bitter compound 6-n-propylthiouracil (PROP) 
known as PROP taster status was determined by PROP disc determination. Food frequency questionnaire (FFQ) was used to record the 
fruit and vegetable intake of subjects. All data were analysed either using one way ANOVA or Pearson correlation at 0.05 confidence 
level. A total of 80 respondents were involved in this study and it was discovered that among them, 2.5% were PROP nontasters (n=2), 
42.5% were medium tasters (n=34), and 55.0% were supertasters (n=44). PROP supertasters were found to have higher sensitivity on 
bitterness, whereby supertasters had higher bitter intensity ratings (p<0.05) compared to nontasters and medium tasters. In terms of fruit 
and vegetable intake, the highest consumed fruit was banana while the highest consumed vegetable was onion. Except for onion (p=0.044), 
no significant difference (p>0.05) was obtained between PROP taster groups and fruit and vegetable intake. Pearson correlation indicated 
that sweet sensitivity was positively correlated with durian intake (r=0.305) whereas bitter sensitivity was positively correlated to the 
intake of long bean (r=0.221). No significant relationship was present between sour taste sensitivity on the fruit and vegetable intake.  
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I. INTRODUCTION 
Fruits and vegetables are a wide range of plant foods with 
varying levels of energy and nutrients. They have long been 
included in dietary recommendations due to their high 
concentrations of vitamins, particularly vitamins C and A; 
minerals, including electrolytes; and, more recently, 
phytochemicals, particularly antioxidants. Furthermore, fruits 
and vegetables are suggested as sources of dietary fiber [1] 
Eating more fruits and vegetables increases nutrient intake, 
lowers the risk of heart disease, stroke, and some malignancies, 
and aids in weight management when substituted for more 
energy-dense foods [2].    

Nonetheless, most nations still fail to meet the daily quota for 
fruits and vegetables. For example, only 12.3% and 10.0% of 
American adults polled fulfilled the recommended intakes of 
fruits and vegetables, respectively [3]. Meanwhile, the average 
daily intake of fruits and vegetables in Europe was also 
deficient, with Denmark having the lowest intake of just 2.6 
parts and the United Kingdom having the greatest at 4.3 
portions [4]. Furthermore, 94.9% of Malaysian adults do not eat 
enough daily fruits and vegetables, according to the National 
Health and Morbidity Survey 2019 [5]. 

Taste perception and preference are among the many factors 
that can contribute to a lack of consumption of fruits and 
vegetables. People's eating habits and food choices are greatly 
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influenced by food flavor, which has significant effects on 
nutrition and health [6]. The chemosensory gustatory system 
mediates taste perception, mostly experienced on the tongue. It 
begins when substances called tastants attach themselves to the 
taste-receptor-cells (TRC) that are gathered in taste buds inside 
the gustatory papillae. The brain receives gustatory information 
from the nerve fibers attached to the TRCs. Humans often 
perceive five tastes: sour, salty, umami, sweet, and bitter [7].  

Individual differences in taste sensitivity and other sensory 
impressions are significant. Genetic variations in genes related 
to the five fundamental taste characteristics and the most 
recently discovered fat taste modality are partly accountable for 
this [8]. 6-n-propylthiouracil (PROP) responsiveness is one of 
the most researched and well-understood genetic origins of 
individual diversity in oral experience. TAS2R38 haplotypes, a 
member of the TAS2R bitter taste receptor gene family, have 
an impact on it. Meanwhile, PROP responsiveness has long 
been employed as a generic indicator of sensitivity to a range of 
sensory inputs. In addition, three subject groups have been 
identified, and PROP response is indicated as PROP taster 
status. PROP nontasters (pNTs) consider this substance to be 
weak or tasteless, PROP medium tasters (pMTs) consider it to 
be moderately bitter, and PROP supertasters (pSTs) describe it 
as exceedingly bitter [9]. pSTs are more sensitive and have a 
lower a preference for numerous oral stimuli than pNTs. This 
includes additional bitter chemicals, sweet stimuli, sour 
compounds, umami flavor, irritants, high-fat or high-energy 
diets, astringent substances, and fruits and vegetables. As a 
result, individual differences in taste perceptions may have an 
impact on food intake and consumption [10]. 

Fruits and vegetables contain different types of tastes, not only 
bitterness, and individual differences in taste sensitivity may 
affect people’s food preferences and consumption [6,9]. 
Previous studies have shown that PROP supertasters, who are 
more sensitive to bitter compounds like glucosinolates, often 
eat fewer bitter vegetables such as broccoli and Brussels 
sprouts. However, these results are not always consistent across 
studies [11–14]. The influence of PROP taster status on fruit 
consumption is less studied because fruits usually taste sweet or 
sour and are less bitter. Still, some fruits with bitter or astringent 
tastes may be affected by taste sensitivity. Most studies so far 
have been done in Western countries, so the findings may not 
apply to Southeast Asian populations where food habits and 
culture are different. Therefore, the present study aims to 
investigate the relationship between PROP taster status, basic 
taste sensitivities (bitter, sweet, and sour), and the consumption 
of both fruits and vegetables among Malaysian adults. 
It is hypothesized that individuals with higher taste sensitivity, 
particularly PROP supertasters, will have lower overall intake 
of fruits and vegetables compared to medium tasters and 
nontasters. 

II. MATERIAL AND METHODS 

A. Subjects.  
This exploratory study used a cross-sectional design, with 
respondents selected using a purposive sampling method. 
Subjects were recruited from the Universiti Malaysia Sabah 

(UMS) campus. Subjects must be in good health, free from 
chronic diseases (e.g hypertension, cardiovascular diseases) 
and food allergies, not under any medication that impair taste 
or smell sensitivity, and not pregnant or lactating. Before being 
admitted into the study, subjects underwent a questionnaire 
screening. All subject gave written informed consent, and the 
study had been approved by the Medical Research Ethic 
Comittee, Universiti Malaysia Sabah [Ref. No. JKEtika 3/21 
(21)]. This study's sample size was calculated based on formula 
by [11] at a margin of error of 0.05 and 80% statistical power. 
Hence, a minimum of 72 subjects is required to achieve at least 
80% statistical power.  

B. Sensory Test 
The sensory evaluation was divided into 2 sessions to determine 
the subjects’ taste sensitivity and PROP taster status of the 
subject. The subjects were told not to eat or drink anything for 
at least an hour before the test, and they were told not to smoke 
for two hours. Every subject completed the tests in a booth on 
their own. Three digit random numbers were used to code each 
sample. Prior to tasting any of the samples, they had to rinse 
their mouths with filtered water and wait 30 seconds between 
taste sensations. In taste sensitivity test, subjects were asked to 
rate the taste intensity of different tastant solutions with 3 
different concentrations. The diluted solutions were prepared a 
day before the test and stored in a refrigerator. The dilution of 
the solutions corresponded to D6 (High), D4(Medium), and 
D2(low) dilutions, respectively as stated in the sensory analysis 
methodology of ISO-standard 3972 [12]. Table 1 shows the 
dilution concentration of each tastants in grams per litre.  

TABLE 1 
TASTE STIMULI AND CONCENTRATION LEVELS 

Basic 
Taste 

Taste 
Compound 

Low 
(g/L) 

Medium 
(g/L) 

High 
(g/L) 

Sweet Sucrose 0.94 2.59 7.2 

Sour Citric Acid 0.2 0.31 0.48 

Bitter Caffeine 0.09 0.14 0.22 
 

Meanwhile, paper disc screening test was used to evaluate the 
PROP taster status. This procedure uses two paper discs, one 
impregnated with PROP solution (0.50 mmol/l) and the other 
with NaCl (1.0 mol/l). The paper disc was to be placed in the 
center of the participants' tongues for one minute, then 
removed. Before tasting another paper disc, participants were 
required to cleanse their palates with water and plain biscuits, 
and NaCl paper discs were rated before to PROP. The general 
labelled magnitude scale (gLMS) was used to score the taste 
intensity of all stimulus used in this study. Supertasters (ST) 
were defined as those who scored more than 100 mm, 
nontasters (NT) as those who scored less than 15 mm, and 
medium tasters (MT) as those who scored the PROP disc's 
intensity on the gLMS between 16 and 55 mm [6]. This scale 
ranges from ‘no sensation’ at the lowest point (0 cm) to ‘the 
strongest imaginable sensation of any kind’ at the highest point 
(15 cm) (Figure 1). 

 

 



Indonesian Food Science and Technology Journal          
  IFSTJ : Vol 8 No 2, July 2025   (PP:236-244) 

 ISSN  : 2615-367X, DOI. 10.22437/ifstj.v8i2.38329 

238 | H u a h ,  e t  a l  ( 2 0 2 5 )  
 

 

 

 

Fig 1.General Labelled Magnitude Scale (gLMS) And Descriptors 

C. Fruit and Vegetables Intake Measurement 
The food frequency questionnaire (FFQ) was used to assess the 
subjects' vegetable and fruit intake. The FFQ was derived from 
Malaysian Adult Nutrition Survey (MANS) 2014 with minor 
modifications.  The fruit and vegetable items were organized 
according to their major basic taste namely sweet, sour and 
bitter [13, 14]. In total, this FFQ consisted of 33 fruit and 
vegetables items. Subjects were asked how many times they 
had eaten each items in the preceding two months, as well as 
how many servings they consumed overall. The participants 
were thoroughly briefed on how to successfully complete the 
FFQ. They were asked to describe how they consumed their 
meal or food in standard portions, such as common portions 
(e.g., one whole banana) or standard household measurements 
(e.g., a medium-sized bowl of spinach). Each participant was 
given a standard Malaysian food serving booklet as a guide on 
portion amounts. The frequency of intake for each food item 
was reported using servings per day. The conversion into daily 
servings was obtained by multiplying the frequency of intake 
conversion factor by the amount of servings per intake for each 
subject [15]. 

The quality of the modified FFQ was evaluated by assessing 
content validity and inter-rater reliability. Content validity was 
checked by a group of nutrition experts who reviewed the 
changes to make sure they were culturally appropriate and 
matched local eating habits [37]. Inter-rater reliability was 
tested by having 30 participants complete the FFQ with two 
different trained interviewers on separate occasions. The 
answers were compared using intraclass correlation coefficients 
(ICC), which showed a high level of agreement, following 
standard methods for checking FFQ reliability [38]. 

D. Statistical Analysis 
All the data collected were analysed using the IBM Statistical 
Package for the Social Sciences (SPSS) version 28.0 and 
significant differences were determined at a significance level 
of p<0.05. The descriptive analysis was used to observe the 
proportion of PROP taster status among the subjects. On the 
other hand, the one-way ANOVA test was used to measure the 
differences in taste sensitivity as well as fruit and vegetable 
intake between different PROP taster groups. Lastly, Pearson’s 
correlation method was used to determine the relationship 
between taste sensitivity and fruit and vegetable intake. 

III. RESULT AND DISCUSSION 
E. Subjects’ Characteristics  
A total of 80 subjects were involved in this study 63 of the 
subjects were female (78.3%)  while 17 of them were male 
(21.3%). Most of the subjects were Chinese (55.0%), followed 
by Malays (20.0%) and other minorities (15.0%), and Indians 
(5.0%).  The subjects’ ages ranged from 19 to 28 years old.  
Majority of the subjects were categorized as supertaster 
(55.0%) followed by medium taster (42.5%) and non-taster 

(2.5%). Table 2 shows the overview of the subjects’ 
characteristics.  

TABLE 2 
DEMOGRAPHIC CHARACTERISTIC OF SUBJECTS 

Demography Frequency 
(f) 

Percentage 
(%) 

Gender Female 63.00 78.80 
 Male 17.00 21.30 
Age Groups 18 - 21 years old 7.00 8.80 
 22 - 24 years old 68.00 85.00 
 25 years old and 

above 5.00 6.30 

Ethnicity Malay 16.00 20.00 
 Chinese 44.00 55.00 
 Indian 5.00 6.30 
 Other 15.00 18.80 
Prop Taster 
Status Non Taster 2.00 2.50 

 Medium Taster 34.00 42.50 
 Super Taster 44.00 55.00 

 
The low number of PROP nontasters was consistent with the 
findings of previous studies, stating that the proportion of 
nontasters among Asians tends to range from 6 to 10% [16,17]). 
Additionally, the high number of supertasters among the 
respondents aligned with previous study results which indicated 
that Asians were more likely to be PROP supertasters (18). 
However, the variation in PROP taster status prevalence could 
influenced by not only different age span discrepancies and 
geographic distributions but also different cut-off scores for 
grouping taste status [19]. As mentioned before, this study used 
15 and 56 as cut-off points for nontasters and supertasters 
meanwhile there are studies that use other cut-off points, such 
as 12 and 60 [19], 15 and 67 [10] as well as 17 and 53 [20]. 
Hence, this could result in different varieties of PROP taster 
status classification among the studies' subjects.  

F. Taste Sensitivity among the PROP Taster Groups 
Table 3 elucidates the correlation between PROP taster status 
and taste sensitivities for sweetness, sourness, and bitterness. 
No statistically significant variations were observed in 
sweetness and sourness ratings across PROP taster groups (p > 
0.05 for both attributes). A significant disparity was noted in 
bitter taste perception, with PROP supertasters exhibiting 
elevated bitterness ratings (97.73 ± 36.73, p < 0.001) compared 
to nontasters and medium tasters. Regarding sweetness 
sensitivity, PROP nontasters and medium tasters demonstrated 
comparable mean values, while PROP supertasters displayed 
the highest mean value.  Sour and bitter sensitivities exhibited 
an ascending trend from nontasters to supertasters, with 
supertasters consistently recording the highest mean values for 
both attributes. Although PROP supertasters also showed trends 
toward increased sensitivity to sweet and sour tastes, these 
differences were not statistically significant in this study. The 
results showed that PROP supertasters had significantly greater 
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sensitivity to bitterness compared to medium tasters and 
nontasters, confirming that bitterness is the primary taste 
influenced by PROP status. Larger and more evenly distributed 
samples across PROP groups are needed in future research to 
determine whether heightened taste sensitivity in PROP 
supertasters extends beyond bitterness to other basic tastes. 
 

TABLE 3 
BASIC TASTE SENSITIVITY OF DIFFERENT PROP TASTER 

STATUS 

Taste PROP Taster 
Status N Mean SD p - value 

 Nontasters 2 17.00 15.56 0.171 
Sweet Medium tasters 34 17.41 14.89  

 Supertasters 44 26.14 24.00  
 Nontasters 2 55.00 28.28 0.278 
      

Sour Medium tasters 34 69.03 50.55  
 Supertasters 44 87.57 57.96  
 Nontasters 2 14.50 28.28 *<0.001 

Bitter Medium tasters 34 32.00 50.55  
  Supertasters 44 97.73 57.96   

* Significant level at p<0.05. Analysed by One way ANOVA 
 
This outcome is supported by studies stating that those tasting 
PROP as very bitter, for instance supertasters, also perceive 
more intense sensations from other tastants such as sweet and 
bitter, trigeminal stimuli such as temperature, as well as oral 
somatosensory stimuli such as fats and irritants [18, 21,22]. 
Moreover, Fischer et al. [23] stated the term ‘supertasting’ was 
broadened to imply a general heightened level of oral 
perception of all tastes, and PROP supertasters would 
experience other oral sensations, such as the intensity of the 
four basic tastes: bitterness, salt, sour, and sweet; more 
intensely. 

Melis et al. [10] also found a direct relationship between PROP 
sensitivity and electrophysiological response evoked by tastants 
in the taste buds of the human tongue. The largest and quickest 
responses were recorded in PROP supertaster subjects, who had 
the highest density of fungiform papillae. Whereas smaller and 
slower responses were observed in medium tasters and 
nontasters who had lower densities of papillae. In their study, 
supertasters displayed a more prompt and intense response to 
sucrose and citric acid, and a more rapid one to caffeine, as 
compared to medium tasters and nontasters. 
 
G. Fruit and vegetable intake among PROP taster groups 
Table 4 shows the mean, standard deviation, and p value of fruit 
intake between different PROP taster status. Based on the table, 
there were no significant differences in the intake of all the 
listed fruits among different PROP taster groups (p>0.05). 

 

 

TABLE 4 
FRUIT INTAKE OF DIFFERENT PROP TASTER STATUS 

(SERVING/DAY) 

Item                  
PROP Taster 

Status 
Mean Intake 
(Serving/day) P value 

Apple Nontasters 0.03±0.02 0.406 
 Medium tasters 0.18±0.28  

 Supertasters 0.12±0.18  
Banana Nontasters 0.07±0.05 0.407 

 Medium tasters 0.27±0.71  
 Supertasters 0.12±0.20  
Durian Nontasters 0.00 0.587 

 Medium tasters 0.01±0.02  
 Supertasters 0.03±0.15  
Grape Nontasters 0.18±0.15 0.912 

 Medium tasters 0.11±0.36  
 Supertasters 0.10±0.21  
Guava Nontasters 0.02±0.02 0.82 

 Medium tasters 0.04±0.17  
 Supertasters 0.02±0.03  
Orange,  Nontasters 0.09±0.08 0.897 
Mandarin Medium tasters 0.13±0.38   Supertasters 0.11±0.19  
Mango Nontasters 0.05±0.02 0.431 

 Medium tasters 0.16±0.69  
 Supertasters 0.03±0.05  
Papaya Nontasters 0.03±0.01 0.93 

 Medium tasters 0.12±0.38  
 Supertasters 0.11±0.24  
Pear Nontasters 0.03±0.01 0.737 

 Medium tasters 0.08±0.34  
 Supertasters 0.04±0.08  
Pineapple Nontasters 0.02±0.02 0.502 

 Medium tasters 0.02±0.09  
 Supertasters 0.06±0.21  
Jackfruit Nontasters 0.00 0.643 

 Medium tasters 0.01±0.05  
 Supertasters 0.01±0.02  
Watermelon Nontasters 0.04±0.04 0.909 

 Medium tasters 0.05±0.10  
  Supertasters 0.06±0.16   

* Significant level at p<0.05 Analysed by One way ANOVA 
 

Table 5 indicates the mean, standard deviation, and p value of 
vegetable intake between different PROP taster status. Based 
on the table, only onion recorded a significant difference 
between intake and PROP taster groups (p=0.044). It was found 
that PROP medium tasters (mean=0.82) and supertasters 
(mean=1.07) had a higher intake tendency of onions compared 
to nontasters (mean=0.25). 
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TABLE 5 
VEGETABLES INTAKE OF DIFFERENT PROP TASTER 

STATUS (SERVING/DAY) 

Item                 PROP Taster Mean Intake 
(Serving/day) P value 

Peas 
Nontasters 0.02±0.02 

0.972 Medium tasters 0.03±0.10 
Supertasters 0.02±0.08 

Long bean 
Nontasters 0.09±0.08 

0.811 Medium tasters 0.15±0.14 
Supertasters 0.17±0.24 

String bean 
Nontasters 0.00 

0.652 Medium tasters 0.09±0.13 
Supertasters 0.18±0.61 

Cabbage 
Nontasters 0.06±0.06 

0.382 Medium tasters 0.23±24 
Supertasters 0.32±0.46 

Broccoli 
Nontasters 0.03±0.01 

0.751 Medium tasters 0.15±0.29 
Supertasters 0.16±0.24 

Brussel 
sprouts 

Nontasters 0.00 
0.459 Medium tasters 0.02±0.05 

Supertasters 0.09±0.31 

Spinach 
Nontasters 0.07±0.01 

0.713 Medium tasters 0.12±0.19 
Supertasters 0.16±0.28 

Watercress 
Nontasters 0.07±0.09 

0.76 Medium tasters 0.03±0.17 
Supertasters 0.08±0.33 

Lettuce 
Nontasters 0.03±0.01 

0.856 Medium tasters 0.19±0.42 
Supertasters 0.17±0.43 

Pumpkin 
Nontasters 0.00 

0.656 Medium tasters 0.04±0.07 
Supertasters 0.04±0.07 

Bitter gourd 
Nontasters 0.00 

0.862 Medium tasters 0.06±0.10 
Supertasters 0.05±0.17 

Cucumber 
Nontasters 0.16±0.02 

0.856 Medium tasters 0.18±0.22 
Supertasters 0.26±0.91 

Carrot 
Nontasters 0.09±0.08 

0.43 Medium tasters 0.34±0.35 
Supertasters 0.49±0.77 

Potato 
Nontasters 0.22±0.11 

0.931 Medium tasters 0.44±1.03 
Supertasters 0.46±0.83 

Onion 
Nontasters 1.07±1.32 

0.044 Medium tasters 0.25±0.27 
Supertasters 0.82±1.32 

Lentil 
Nontasters 0.00 

0.684 Medium tasters 0.01±0.03 
Supertasters 0.07±0.43 

Mustard green 
Nontasters 0.00 

0.23 Medium tasters 0.04±0.10 
Supertasters 0.20±0.55 

Mung bean 
Nontasters 0.00 

0.834 Medium tasters 0.02±0.03 
Supertasters 0.02±0.05 

Ulam raja Nontasters 0.00 0.661 

Medium tasters 0.03±0.15 
Supertasters 0.01±0.02 

Petai 
Nontasters 0.00 

0.751 Medium tasters 0.00 
Supertasters 0.01±0.01 

Pennywort 
Nontasters 0.00 

0.616 Medium tasters 0.02±0.10 
Supertasters 0.03±0.15 

* Significant level at p<0.05 Analysed by One way ANOVA 
In short, except for intake of onions, there were no significant 
differences found in the intake of fruits and vegetables among 
different PROP taster groups. This result can be supported by 
Catanzaro et al. [6], which found that PROP scores did not 
predict food preferences. The individual differences elicited 
from their PROP measure did not correlate with reported food 
preferences, in addition to no significant differences found 
between nontasters, medium tasters, and supertasters on 
reported liking for these foods. There were also no differences 
found in food preferences between a comparison of subjects at 
the high and low end of PROP sensitivity continuum. 

Moreover, Louro et al. [24] found in their research that 
individuals with higher sensitivity for sweet, bitter, and salty 
tastes would be the one with higher preferences for fruit and 
vegetables, and higher intake of low-fat dairy and salads. 
Although higher sensitivity to bitterness would be associated 
with lower preference for bitter foods, such as vegetables, it was 
hypothesised that these individuals were able to perceive some 
amount of sweetness from the complex food matrix of 
vegetables due to their simultaneous higher sensitivity to 
sweetness. This could explain the findings of this analysis as 
onions are able to provide not only spiciness and pungency, but 
sweetness as well. In fact, some species of onions are well-
known for their sweet flavour both before and after cooking 
[25]. 

Although studies have found medium tasters and supertasters 
tend to have higher bitter ratings compared to nontasters, many 
studies either have not found significant differences in actual 
food preferences based on taster status, found differences in the 
opposite direction, or found differences for some foods but not 
others [6]. This implied that there are other factors which can 
be more influential towards food preferences. Some have also 
indicated that variations in flavour preferences among cultures 
are likely attributable to varied dietary experiences, rather than 
genetically based differences in chemosensory function [26]. 

Many previous studies have shown that culture may be more 
important than physiological sensitivity in driving the desire to 
consume spicy foods [26]. For instance, the shallot is 
commonly used as a condiment in Southeast Asian countries, 
including Indonesia, Malaysia, Vietnam, and the Philippines, 
whereas the bulb onion is widely used fresh or processed in 
Europe, America, and East Asia, including China and Japan 
[27]. This statement is also supported by Mat Zin et al. [28] 
where their findings on the vegetable intake among Malaysian 
adults indicated that onions were highly consumed daily by the 
majority of respondents alongside garlic. Hence this can explain 
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the occurrence of higher onion intake within PROP supertasters 
and medium tasters. 
 
H. Relationship between taste sensitivity and fruit and 

vegetable intake 
For analysis purposes, the fruits and vegetables were divided 
into three groups based on their characteristic taste profiles, 
namely ‘sweet’, ‘sour’, and ‘bitter’ groups. For instance, grape, 
orange, mango, and pineapple were grouped as ‘sour taste’ 
fruits as these fruits mainly had sour taste components, then the 
correlation with sour taste sensitivity were measured. This 
allowed studying to what extent usual food groups based on 
culinary or nutritional are homogenous from a sensory point of 
view [29, 13].  

Table 6 illustrates the relationship between sweet sensitivity 
and intake of sweet fruits and vegetables. It is noted that sweet 
sensitivity was correlated only with the intake of durian 
(r=0.305, p=0.006), as no significant relationship was identified 
between the remaining sweet fruits and vegetables. 

TABLE 6 
RELATIONSHIP BETWEEN SWEET TASTE SENSITIVITY AND 

FRUIT AND VEGETABLE INTAKE 

Fruit/Vegetables 
Sweet Taste sensitivity 

Pearson Correlation 
(r) p-value 

Apple -0.094 0.407 
Banana -0.137 0.224 

Durian 0.305 0.006* 

Guava -0.062 0.587 

Papaya 0.013 0.906 
Pear -0.117 0.300 

Jackfruit -0.016 0.890 
Watermelon 0.166 0.142 

Peas -0.118 0.297 
Cabbage -0.046 0.688 

Pumpkin -0.15 0.184 
Carrot -0.061 0.592 

Potato 0.021 0.856 
Onion 0.059 0.601 

* Significant level at p<0.05 
Measured by Pearson correlation 
 

The relationship between sour sensitivity and consumption of 
sour fruits and vegetables is demonstrated in Table 7. The table 
shows that there was no discernible correlation between sour 
taste sensitivity and sour fruits and vegetables. 

 

 

 

 

TABLE 7 
RELATIONSHIP BETWEEN SOUR TASTE SENSITIVITY AND 

FRUIT INTAKE 

Fruit/Vegetables 
Sour Taste sensitivity 

Pearson 
Correlation (r) p-value 

Grape -0.092 0.415 
Orange, Mandarin 0.001 0.995 

Mango -0.116 0.305 
Pineapple -0.032 0.778 

* Significant level at p<0.05 
Measured by Pearson correlation 

Table 8 shows the relationship between the consumption of 
"bitter" vegetables and bitter sensitivity. Long bean intake was 
the only item in the table that positively correlated with bitter 
taste sensitivity (r=0.221, p=0.049). Meanwhile, there was no 
significant correlation between other "bitter" fruits and 
vegetables and bitterness sensitivities (p>0.05). 

TABLE 8 
RELATIONSHIP BETWEEN BITTER TASTE SENSITIVITY AND 

VEGETABLE INTAKE 

Fruit/Vegetables 
Sour Taste sensitivity 

Pearson 
Correlation (r) p-value 

Long bean 0.221 0.049* 
String bean -0.017 0.883 

Broccoli 0.005 0.965 
Brussel sprouts 0.079 0.488 

Spinach 0.015 0.892 
Watercress -0.08 0.478 

Lettuce -0.083 0.466 
Bitter gourd -0.05 0.66 
Cucumber -0.022 0.85 

Lentil -0.026 0.822 
Mustard green 0.077 0.496 

Mung bean 0.208 0.063 
Ulam raja -0.012 0.919 

Petai 0.02 0.859 
Pennywort 0.021 0.85 

* Significant level at p<0.05 
Measured by Pearson correlation 

Based on the findings, the effect of taste sensitivity towards 
fruit and vegetable intake was present, but minimal. According 
to Louro et al. [24] , this may be contributed by the consumption 
method. Fresh fruits are typically consumed without 
undergoing any cooking or processing procedures, whereas 
vegetables are usually consumed cooked rather than raw, with 
diverse cooking procedures that could mask the original taste. 
Most fruits are prepared in ready to-eat form whilst retaining 
the organoleptic characteristics of fresh fruits in terms of aroma, 
flavour, taste, colour and texture[30]. 
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This statement is also supported by Syathirah Hanim et al. 
(2020) where their study indicated a similar lack of 
relationships between taste sensitivities and food preference. 
They stated that a possible description for their finding was that 
the culinary aspect had overshadowed the bitter vegetable 
acceptance as suggested by other previous studies. They 
mentioned that in Malaysia, most vegetables that represent the 
bitter food group are not eaten raw, but mostly eaten in the 
cooked form to reduce bitterness. For instance, bitter gourd, 
which is known as a bitter vegetable, was commonly cooked 
with egg and added with some seasoning to balance the bitter 
taste. Subsequently, this reduces the effect of the taste intensity 
towards bitter taste sensitivity. 

Those statements can be supported by the research of Abdul 
Manaf et al. [19] whose study focused on the sweet taste 
preference (STP) status. Although there were positive 
correlations between STP status and certain types of sweet or 
sour foods, they stated that it could be due to variations in 
personal choice. The preferred level of taste was food-specific, 
and the taste can be either pleasing or displeasing depending on 
factors such as the intensity of tastes [31,32]. Additionally, they 
found no correlation between STP status and bitter food 
preference, as well as no relationship between bitter taste and 
other tastes as indicated on their PCA plot. This enhances the 
fact that although present, taste sensitivity is not the main 
influence towards food preferences. 

Besides that, food choices can be influenced by multiple 
factors, and this makes it challenging to predict a habitual diet 
if physical activity, cultural practices, socioeconomic status, 
and food access are not taken into consideration. Hence, it is 
indicated that a single marker, be it phenotypic or genotypic, is 
insufficient to fully characterise orosensory responses related to 
diet and health [33]. This is similar to the findings of Sandell et 
al. [34] where the effects of taste preferences may be 
overpowered by strong health-related, cultural, psychological 
or economic factors in some circumstances. 

Sociodemographic factors, for instance food purchase choices, 
can be another contributing factor to poor dietary intake, 
including inadequate fruit and vegetable intake. For example, 
the individuals in the low socio-economic status group 
consumed foods of lower nutritional value and had lower-
quality diets that generally cost less, compared to their higher 
socio-economic counterparts who consumed more fruit and 
vegetables. A recently published local data regarding the 
Federal Territory of Kuala Lumpur showed that 89.5% of B40 
Malaysian adults did not consume adequate daily amounts of 
fruit and vegetables, with price, availability, and taste being the 
top three factors affecting food purchase choices [35, 36]. 

IV. CONCLUSION 
This study demonstrated that taste sensitivity, as indicated by 
PROP taster status and responsiveness to basic tastes, had 
minimal influence on overall fruit and vegetable intake among 
participants. Although PROP supertasters exhibited heightened 
sensitivity to bitter, sweet, and sour tastes, these differences 
were not strongly reflected in dietary patterns, with the 
exception of higher onion intake among supertasters and 

medium tasters, and limited associations between sweet 
sensitivity and durian intake, and bitter sensitivity and long 
bean intake. Future research involving larger sample sizes and 
more diverse populations is warranted to further explore the 
relationship between taste sensitivity and food preferences. A 
deeper understanding of this relationship may contribute to the 
development of more effective nutrition intervention programs 
by incorporating individual taste profiles to promote healthier 
eating behaviors. 
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