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ABSTRACT: Genetic sensitivity to the bitter taste of 6-n-propylthiouracil (PROP) has
been linked with a greater number of food aversions and reported rejection of some bit-
ter foods. Healthy young women (n = 121) were divided into nontasters, tasters and su-
pertasters of PROP according to their PROP detection thresholds and the ratio of in-
tensity ratings of PROP versus NaCl solutions. Hedonic response profiles to sucrose
solutions distinguished between likers and dislikers of sweet. All subjects completed a
171-item food preference checklist. Food preference data were reduced by factor analy-
ses, subscales of which were tested for reliability using Cronbach’s alpha. Greater PROP
sensitivity was associated with lower acceptance of coffee, cruciferous vegetables, tart cit-
rus fruit, dark breads, and selected fats. In contrast, liking for sucrose solutions was
linked to liking for sugar in tea and coffee, but not to any special pattern of food accep-
tance. Strategies aimed at increasing the consumption of grains, vegetables, and fruit
should consider the role of inherited taste markers and their potential impact on dietary
habits.

INTRODUCTION

Dietary strategies for the prevention of chronic disease typically aim to increase the
consumption of grains, vegetables, and fruits."? To date, nutrition education and in-
tervention programs have been based on social and psychological models of behavioral
change.®* In contrast, the role of taste responsiveness as a potential barrier to the
adoption of healthy eating habits has received less research attention.’

Yet most consumers state that it is taste that determines their food choices.® While
many factors can shape food preferences, sensory factors are the key reason for food
rejection. Bitter taste, in particular, has been cited as the main reason for disliking cof-
fee, alcohol, some cheeses, bitter cruciferous vegetables and some citrus fruit.”'° Low
acceptance of bitter-tasting vegetables and fruits may prevent some consumers from
adopting healthy diets consistent with dietary guidelines.

Some taste responses and food dislikes may be genetically determined.>® Sensitivity
to the bitter taste of phenylthiocarbamide (PTC) and 6-n-propylthiouracil (PROP) is
a heritable trait.''? Though past studies tried to link PTC/PROP sensitivity with a
pattern of food dislikes, no consistent results were observed. Food preference scores can
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be highly variable, especially across sexes, ages, and a broad range of dieting habits and
ethnic and cultural backgrounds.

METHODS

Subjects were 121 healthy women nonsmokers, mean age 27.7 yr (range 20-60 yr)
and mean body mass index (BMI) 23.3 kg/m?. PROP detection thresholds were deter-
mined by the method of solutions as described previously.” Subjects also tasted 5 PROP
solutions containing 0.000032, 0.0001, 0.00032, 0.001, and 0.0032 mol/L PROP (solu-
tions 7,9, 11, 13, and 15); NaCl solutions (0.01 to 1.0 mol/L NaCl), and 5 sucrose so-
lutions (0.058 to 0.93 mol/L sucrose). Using previously described procedures, we iden-
tified 37 nontasters, 49 regular tasters, and 35 supertasters of PROP. The distribution
of taste thresholds is shown in FIGURE 1.

Subjects with ascending hedonic functions for sucrose solutions were defined as
likers, while those with descending hedonic functions were defined as sucrose dislik-
ers.'>!* This procedure yielded 50 likers and 63 dislikers

Subjects completed a 171-item food preference checklist. Subjects were asked to in-
dicate how much they liked or disliked each food using a standard 9-point hedonic pref-
erence scale. Factor analyses were used to reduce the data for individual foods (n=171)
into a smaller number of food aggregates. Separate factor analyses were conducted for
vegetables, fruits, grains, meats, desserts, beverages, fats and sweetener categories. Prin-
cipal components factor analysis with varimax rotation generally yielded solutions of
between one and three factors per category that accounted for between 47% and 66%
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FIGURE 1. Distribution of taste detection thresholds for 6-n-propylthiouracil (PROP) by taster
status.
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of the variance. Subscales constructed on the basis of factor analyses were then tested
for reliability using Cronbach’s alpha. Differences in mean subscale scores between
nontasters and supertasters of PROP, and dislikers and likers of sweet, were then tested
for significance using z-tests for independent samples.

RESULTS

As shown previously, supertasters rated PROP solutions as more bitter than did ei-
ther tasters or nontasters and disliked PROP solutions more than did either tasters or
nontasters.

Mean preference ratings for vegetable and fruit categories are shown in TABLE 1.
PROP sensitivity was associated with lower acceptance of cruciferous vegetables (Brus-
sels sprouts, cauliflower, raw and cooked cabbage, and radishes). The relationship be-
tween PROP sensitivity and dislikes was linear, with supertasters showing lower ratings
than did either regular tasters or nontasters.

PROP sensitivity was also associated with lower acceptance of bitter citrus and tart
fruits (grapefruit, grapefruit juice, lemons, rhubarb). Again supertasters disliked bitter
citrus fruits the most. Another significant contrast between nontasters and supertasters
was observed in acceptance ratings for soft fruits and berries. No other differences
were statistically significant.

In contrast to PROP data, sucrose likers gave higher ratings to sugar in coffee and
tea, and higher ratings on the pie subscale (apple, pumpkin and sweet potato) than did
dislikers. No other significant differences were observed.

DISCUSSION

PROP sensitivity was associated with greater dislike of coffee beverages, whole grain
breads, bitter cruciferous vegetables, and bitter and sour fruits. Consistent with previ-
ous data,*'® significant differences were obtained for food subscales that included Brus-
sels sprouts, coffee, dark breads and grapefruit juice. Whereas preferences (scores >5)
were not necessarily associated with PROP taster status, subjects who disliked these
foods were generally sensitive to the bitter taste of PROP. For coffee, dark breads and
cereals, reported dislike was associated with sharply lower reported frequencies of con-
sumption.

In cases where PROP sensitivity was associated with greater dislikes, the relationship
between the two was linear. The fact that supertasters of PROP disliked coffee, grape-
fruit juice and other foods more than did either tasters or nontasters supports the va-
lidity of the taster/supertaster distinction. Given the substantial proportion of super-
tasters in the female population (estimated by Bartoshuk at 25%), the potential impact
of taste responses on diet habits of women can have substantial implications for
women’s health.

The present data suggest that PROP sensitivity does not affect food acceptance
across the entire range of response options. Foods that are highly preferred may be liked
for reasons other than taste, and PROP sensitivity may only have a minor impact. On
the other hand, food dislikes and food rejections are likely to be strongly influenced by
taste factors, and low acceptance ratings for vegetables and fruits were linked to PROP
sensitivity. A major aim of behavioral strategies for the adoption of healthy diet is to
increase preferences for nutrient-dense but marginally liked foods. As a result, genetic
taste factors are likely to play a major role in determining the success of nutrition ed-
ucation and intervention programs.
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