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Nontaster

Primary Disciplinary Field(s): Sensory Science, Genetics, Psychophysics, Nutrition

1. Core Definition

A nontaster is an individual characterized by their inability to perceive the bitter taste of certain

chemical compounds, most notably propylthiouracil (PROP). This substance, a synthetic

chemical resembling naturally occurring bitter compounds found in cruciferous vegetables, serves

as a standard tool in sensory research to differentiate individuals based on their taste sensitivity.

While some people experience PROP as intensely bitter (often termed "supertasters"), and others

as mildly bitter ("medium tasters"), nontasters report no discernible taste sensation whatsoever

when exposed to it. This distinct lack of perception is not arbitrary; rather, it reflects a fundamental

difference in the underlying biological mechanisms governing taste reception, particularly

concerning the genetic predisposition to synthesize specific taste receptors.

The differential response to PROP and similar compounds like phenylthiocarbamide (PTC)

highlights the significant genetic variability in human taste perception. For nontasters, the absence

of a bitter sensation is typically linked to their genetic makeup, specifically concerning the gene

responsible for producing the relevant taste receptors. This genetic variation impacts not only the

perception of synthetic chemicals but also has broader implications for how nontasters perceive a

range of bitter compounds found in foods, potentially influencing their dietary preferences and

overall nutritional intake. The concept of a nontaster thus extends beyond a simple taste test,

providing insights into the complex interplay between genetics, sensory biology, and human

behavior regarding food.

2. Etymology and Historical Development

The concept of taste variation, particularly the distinction between tasters and nontasters, traces its

origins to an accidental discovery in 1931 by chemist Arthur Fox. While working with

phenylthiocarbamide (PTC), Fox noticed that some individuals found the airborne PTC powder

intensely bitter, while others tasted nothing. This serendipitous observation led to the initial

classification of individuals into "tasters" and "nontasters" based on their perception of PTC. Early

research quickly established that this ability was inherited, with the "taster" phenotype being

dominant and the "nontaster" phenotype being recessive, indicating a clear genetic basis for this

sensory trait.

Further scientific inquiry, particularly in the latter half of the 20th century, refined this

understanding. Researchers, most notably Dr. Linda Bartoshuk from the Yale School of Medicine,

advanced the use of propylthiouracil (PROP) as a more stable and reliable alternative to PTC for
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taste sensitivity testing. Bartoshuk's extensive work, including a significant 1991 study, not only

confirmed the genetic basis but also elucidated the physiological mechanisms underlying nontaster

status. Her research revealed that the differential taste perception of PROP is linked to the

presence or absence of specific receptor proteins in the taste buds, located on the fungiform

papillae of the tongue. This work helped to transition the understanding from a simple binary

classification to a more nuanced spectrum, encompassing nontasters, medium tasters, and

supertasters, each characterized by distinct physiological and genetic profiles.

3. Key Characteristics

The most defining characteristic of a nontaster is their complete inability to detect the bitter taste of

compounds like PROP (propylthiouracil) and PTC (phenylthiocarbamide). This lack of

perception is not due to a psychological aversion or a learned response, but rather to a specific

genetic predisposition. At the physiological level, this manifests as a deficiency in the specialized

bitter taste receptors that would otherwise bind to these chemical ligands and initiate a neural

signal interpreted as bitterness by the brain. Specifically, nontasters typically possess two copies of

a recessive allele for the TAS2R38 gene, which encodes the primary receptor responsible for

detecting PROP and PTC. This homozygous recessive genotype results in a non-functional or

significantly less efficient receptor protein, preventing the bitter taste signal from being generated.

Beyond the genetic and molecular basis, nontasters often exhibit other distinguishing

characteristics related to their overall oral sensory experience. Studies have indicated that

nontasters tend to have a lower density of fungiform papillae--the mushroom-shaped bumps on the

tongue that house taste buds--compared to medium tasters and supertasters. While the direct

causal link between papillae density and specific receptor function is complex, it contributes to a

general pattern of reduced overall taste sensitivity for nontasters. Furthermore, the diminished

sensitivity to PROP and PTC in nontasters can extend to other bitter compounds found naturally in

various foods, such as certain vegetables (e.g., broccoli, kale, Brussels sprouts) and beverages

(e.g., coffee, beer). This broader reduction in bitter perception can influence food preferences,

potentially making bitter foods more palatable to nontasters than to their more sensitive

counterparts.

4. Significance and Impact

The classification of individuals as nontasters holds significant implications across various scientific

disciplines, particularly in understanding human biological diversity and its impact on everyday life.

In the field of nutrition and public health, the nontaster status can influence dietary choices and

eating behaviors. For instance, the reduced sensitivity to bitterness means nontasters may be less

averse to certain bitter-tasting vegetables, potentially leading to a greater intake of such foods

compared to supertasters, who might actively avoid them. Conversely, some research suggests
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that nontasters may be more sensitive to other taste qualities, such as fats or sweets, which could

influence their preferences for high-fat or sugary foods. Understanding these patterns is crucial for

developing personalized dietary recommendations and interventions aimed at improving public

health outcomes, as taste perception directly impacts food acceptance and diet quality.

In sensory science and psychophysics, the concept of the nontaster has been instrumental in

exploring the mechanisms of taste perception, genetic influences on sensory experiences, and

individual differences in chemosensation. It provides a clear model for studying genotype-

phenotype correlations, illustrating how a specific genetic variation can lead to a tangible,

measurable difference in sensory experience. For the food industry, knowing the prevalence of

nontasters (and tasters/supertasters) within a target population can inform product development,

marketing strategies, and consumer acceptance testing. Designing foods that appeal to a wide

range of taste sensitivities requires an appreciation of these fundamental individual differences.

Furthermore, nontaster status is an excellent example used in genetics and biology education to

demonstrate Mendelian inheritance and the complex interplay between genes and environment in

shaping human traits, making it a valuable tool for scientific literacy.

5. Debates and Criticisms

While the concept of nontasters is well-established in sensory science, the categorical distinction

and its broader implications have been subject to ongoing debate and refinement. One primary

point of discussion revolves around the idea of a strict "nontaster" versus "taster" dichotomy.

Critics argue that taste sensitivity to PROP and PTC exists on a continuous spectrum rather than

as discrete categories. While genetic variations in the TAS2R38 gene certainly play a crucial role,

environmental factors, the concentration of the test solution, and individual variations in taste bud

density or neurological processing can also influence reported taste perception. This leads to a

more nuanced understanding where individuals might fall along a continuum of sensitivity, making

absolute categorization somewhat arbitrary at the boundaries.

Another area of debate concerns the practical significance and predictive power of nontaster status

beyond PROP/PTC perception. While nontasters generally exhibit reduced sensitivity to certain

bitter compounds, the extent to which this translates into significant differences in dietary intake,

health outcomes, or overall quality of life is not always clear-cut. Research findings on the

correlation between PROP taster status and preferences for specific foods (e.g., vegetables,

alcohol, fats) have yielded mixed results, with some studies showing strong associations and

others finding weaker or inconsistent links. This suggests that while genetic predisposition to

PROP non-tasting is a significant factor, it interacts with numerous other biological, psychological,

and cultural influences that shape an individual's food choices and health behaviors, making it a

complex area for direct extrapolation and definitive conclusions.
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6. Further Reading

Nontaster - Wikipedia

Propylthiouracil - Wikipedia

Phenylthiocarbamide - Wikipedia

Arthur Fox (chemist) - Wikipedia

Linda Bartoshuk - Wikipedia

TAS2R38 - Wikipedia

Fungiform papillae - Wikipedia

Supertaster - Wikipedia
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