
 

Researcher disputes claim that humans can
distinguish one trillion odors
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Arizona State University researcher Rick Gerkin disagrees with findings made
public last year in the journal Science that humans can smell at least 1 trillion
odors. In a new paper published in eLife, Gerkin and co-author Jason Castro
present several arguments as to why the number of smells humans can
distinguish is still unknown. Credit: Andy DeLisle
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An Arizona State University researcher is calling into question recent
findings that the human nose is capable of distinguishing at least 1
trillion odors. Rick Gerkin, an assistant research professor with ASU
School of Life Sciences, says the data used in a study made public last
year does not support this claim.

According to Gerkin, this is important because findings from the 2014
study published in the journal Science are already making their way into
neuroscience textbooks, misinforming up-and-coming investigators and
cutting off potentially productive lines of research that do not adhere to
those findings. Researchers from The Rockefeller University and
Howard Hughes Medical Institute authored that paper.

The new paper challenging the findings appears today in the journal 
eLife.

"We disagree with several aspects of the 2014 study," said Gerkin, who
co-authored the paper with Jason Castro, a professor with Bates College
in Maine. "First, the assertion that humans can discriminate between at
least 1 trillion odors is based on a fragile mathematical framework—one
that's capable of creating nearly any result with small variations in the
data or the experiment design. So the result in question could be tens of
orders of magnitude—a factor of one with dozens of zeros after
it—larger or smaller than first reported."

"We also point out that the conclusion in the 2014 paper relies heavily
on untested assumptions about smell perception," added Castro. "And
the equation used actually shows that the number of distinguishable
smells is fewer than 1 trillion, not more, making the original claim
inaccurate, and in fact the exact opposite of what the calculation actually
shows."

Gerkin and Castro show in their paper that if the experiment had used
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approximately 100 additional subjects, the same analysis would have
shown that the human nose could discriminate all possible
odors—clearly at odds with the data in the 2014 paper. Moreover, had
the researchers used a slightly more conservative statistical analysis, it
would have shown that humans can distinguish only 5,000 odors—about
the same number generally believed to be true prior to 2014.

  
 

  

Gerkin and Castro showed that the number of smells estimated in a 2014 paper
published in Science was heavily dependent on the number of participants in the
experiment, and on the strictness of a statistical test that paper employed. In a
new paper published in eLife, the pair show that by choosing alternative values
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for those parameters -- ones that could reasonably have been used in a parallel
experiment -- it becomes possible to estimate any number of smells from the
data, including the most or fewest possible from that paper's framework. Thus,
the value the original paper did obtain (*) is just one of the many possible
defensible estimates. Credit: Rick Gerkin and Jason Castro

According to Gerkin, the number of smells humans can discriminate is
the kind of fact that could flow naturally from a deeper understanding of
olfaction—something we currently lack, but that must be established to
better understand olfactory health and diseases of smell.

"Scientists can easily compute the number of discriminable colors
because they know the organization of color perception," said Gerkin.
"For example, think about the color wheel we learned in elementary
school or the red-green-blue color values that make it possible to display
color on television. For smells, there is no accepted 'smell wheel' just
yet. To make one, we must first discover the organization of olfactory
perception. Only then can a principled calculation be used to determine
how many unique smells there really are."

And, the pair added that only when olfaction is better understood can
researchers develop the tools needed to address health issues related to
smell disorders, which often have a profound, negative impact on human
well-being.

Gerkin studies how olfactory perception, learning, and behavior are
encoded in the brain. He also pursues neuroinformatics—the
development of tools and standards to facilitate the collection, curation,
dissemination, and analysis of neuroscience models and data.

  More information: eLife: dx.doi.org/10.7554/eLife.08127 
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Science: www.sciencemag.org/content/343/6177/1370.long
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