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STORY AT-A-GLANCE

> New research from the Karolinska Institutet in Sweden shows that your brain interprets

certain aromas as taste, activating the same regions as sugar

> Retronasal smell — odor molecules rising from your mouth during eating — creates flavor,

while orthonasal smell (sniffing) detects outside odors

> Functional MRI scans revealed that the insula, the brain’s taste cortex, responds to sweet-

associated aromas like vanilla or strawberry as if sugar were present

> Everyday experiences, such as food tasting bland during a cold, highlight the difference

between taste vs. flavor and the role of retronasal airflow

> Sweet-linked aromas can help reduce added sugar in foods by enhancing perceived

sweetness, though they do not change calorie or glucose content

Every mouthful of food is more complex than it seems. What you call taste is not limited
to what your tongue detects — it is a fusion of signals shaped by both taste and smell.
This is why a spoonful of soup can feel rich and satisfying one day, yet flat and dull when

you have a blocked nose.

The key lies in how your senses work together. Odor molecules rise from your mouth to
your nose as you chew, and those signals mix with taste impressions to create the

experience you know as flavor.


https://www.mercola.com/forms/background.htm

These effects shape more than your enjoyment of food — they influence the choices you
make at the table, the way you respond to cravings, and even how much you eat.
Understanding this connection between aroma and taste offers a clearer picture of how

your brain builds flavor — and why it matters for your daily life.

What Is Retronasal Smell, and How Is It Different from Sniffing
Through Your Nose?

Every time you take a bite of food or a sip of a drink, tiny molecules escape upward from
your mouth and enter the back of your nasal cavity. This is what's called retronasal
smell. It's not the same as the direct sniff you take through your nostrils, which
scientists call orthonasal smell.

- Difference between retronasal vs. orthonasal olfaction — To put it simply,
orthonasal smell helps you detect what's around you, like the aroma of coffee

brewing or the smoke of a campfire.

By contrast, retronasal smell is what brings your food to life once it's inside your
mouth. Without it, you would register only basic tastes like sweet, sour, salty, bitter,
or umami, but not the layered experience of flavor. News-Medical explained it
clearly: "When we eat or drink, we don't just experience taste, but rather a ‘flavour’...

aromas from food reach the nose via the oral cavity ..."

This single distinction is what makes a strawberry jellybean taste like fruit instead
of just sweetened sugar — your tongue provides the sweetness; your retronasal
smell delivers the strawberry identity.

* A recent study provides more insight into the role of retronasal smell — A Swedish
study published in the Nature Communications journal shares how the brain
interprets certain smells as taste. Researchers at Karolinska Institutet recruited 25
healthy adults who were instructed to recognize both a sweet and a savory taste

through combinations of taste and smell.2



» Afterwards, the participants underwent two brain imaging sessions using
functional magnetic resonance imaging (FMRI) — In these sessions, participants

received either an aroma without taste or a taste without an accompanying smell.

The researchers trained an algorithm to detect brain activity patterns linked to
sweet and savory flavors. They then subsequently tested whether those same

neural patterns could be identified when participants were presented with aromas
alone.

» Sweet and savory aromas not only activated the same parts of the brain as the
actual tastes — They also evoke similar patterns of activation. The researchers
discovered that this overlap was particularly evident in the insula, the brain’s taste

cortex,® which is linked to the integration of sensory impressions.

* Retronasal odor signals are integrated very early in the brain — This means your
brain isn't passively waiting for taste signals to reach higher decision-making
regions; it's already combining smell and taste into a unified flavor code. This early
integration explains why even a sugar-free drink enhanced with aroma molecules
feels sweet on your tongue — the smell tricks your brain into tasting sweetness.*

This foundation raises the next question — if retronasal smell is so central to flavor,
which parts of your brain handle the heavy lifting when smell and taste signals

converge?

Where in the Brain Do Smell and Taste Meet?

As mentioned, the insula is the key player in bringing taste and smell together, as it
processes taste information. But as the featured study showed, the insula also responds
directly to smell. This result points to a shared "flavor-specific neural code,’ where odors

and tastes converge to create the perception of flavor.>

* Flavor perception is not confined to the insula alone — The orbitofrontal cortex
(OFC), the brain region that is responsible for processing rewards, punishments, and

emotions, also plays an important role in evaluating the reward value of flavors —



deciding whether something is pleasurable and worth seeking again. In other
words, the brain builds flavor early, and then higher-order regions decide what that
experience means for your choices and behaviors.

Such early integration explains why certain odors play a role in food enjoyment,
cravings, and overeating — If a simple aroma is enough to activate taste pathways,
it makes sense that food manufacturers use sweet-associated scents like vanilla to
enhance sweetness perception without adding sugar. It also explains why cravings
can be so powerful — the brain interprets the smell-taste combination as a signal

for reward.

Together, the insula and OFC demonstrate that flavor is not a passive reaction but
an active construction — Your brain builds it step by step, from initial sensory
processing to emotional and reward evaluation. With this map in mind, the next
question is whether specific aromas are strong enough to alter your perception of

sweetness even when sugar is absent.

Can Certain Aromas Make Food Taste Sweeter Without Sugar?

As noted by the featured study, certain aromas like strawberry carry strong associations

with sweetness, and your brain reacts to them as if sugar were present. In the

experiment, participants first learned to match these aromas with sweet flavors. Later,

during functional MRI scans, their brains displayed nearly identical activity patterns

when exposed only to the odors — no sugar involved.

» This effect is powerful because it shows how perception can override chemistry —

According to Putu Agus Khorisantono, the study's lead author:

"We saw that the taste cortex reacts to taste-associated aromas as if they
were real tastes. The finding provides a possible explanation for why we
sometimes experience taste from smell alone, for example in flavoured

waters.
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This underscores how strongly odours and tastes work together to make
food pleasurable, potentially inducing craving and encouraging overeating
of certain foods."

» The implication is straightforward — Your brain doesn't wait for sugar molecules to
hit your tongue. If the smell matches a known sweet profile, your nervous system

reads it as sweetness.

» Everyday experiences reflect this process — A sugar-free flavored water enhanced
with vanilla aroma feels sweet to your senses, even though it contributes no
sucrose or glucose to your bloodstream. Likewise, adding a strawberry aroma to

low-sugar candies makes them taste more indulgent than they are.

 This disconnect between perception and nutrition is both useful and limited — On
one hand, food developers can use sweet-associated aromas to reduce added
sugars without sacrificing taste. On the other, relying too heavily on aroma-driven
sweetness risks confusing your internal cues for satiety and reward. Understanding
this balance helps explain why your brain sometimes treats smell as taste, but also
why your body still responds only to the real ingredients.

Quick Demonstration — Does Pinching Your Nose Change Flavor?

You don't need a lab to experience how retronasal smell creates flavor. In fact, you can
prove it in less than a minute with a simple piece of candy. This exercise shows you

firsthand how much of what you call taste is actually smell. Here's how to try it:
1. Take a jellybean, mint, or any candy with a strong flavor.

2. Pinch your nose tightly closed and begin chewing. At first, you'll notice only a
generic sweetness or basic texture. The distinctive character — whether it's

strawberry, lemon, or coffee — seems to vanish.

3. While still chewing, release your nose. Almost instantly, the full flavor floods in, as if

it appeared out of nowhere.



What's happening is straightforward biology — when your nose is blocked, odor
molecules can't rise from your mouth into the nasal cavity. That cuts off retronasal
airflow, leaving your brain with only the raw taste signals from your tongue. As soon as
you open your nose, those aroma molecules rush in and activate olfactory receptors.
Your brain then merges the odor information with the taste input, and flavor springs to

life.

This experiment highlights how retronasal smell is not just an extra sense — it is the
foundation of flavor perception. Without it, the world of food collapses into a handful of
simple tastes. With it, your brain paints the complex, vivid picture of flavor that makes
eating enjoyable.

Taste vs. Flavor — What's the Difference?

Most people use the words "taste" and "flavor” as if they mean the same thing, but they
describe very different processes. Taste is the raw input coming from your tongue, while
flavor is the complete sensory picture your brain creates by blending taste with smell.
This distinction explains why food loses its complexity when your nose is blocked —

taste remains, but flavor disappears.

» Think of taste as the foundation — Your taste buds detect only five categories —
sweet, sour, salty, bitter, and umami. That's it. Without smell, chocolate would
register as simply sweet and slightly bitter, and coffee would feel only bitter on your

tongue.

* Flavor, however, is the full construction — It happens when retronasal smell joins
taste signals, giving rise to the vast range of experiences you identify as strawberry,
curry, vanilla, or roasted coffee.

* Understanding the separation between taste and flavor is more than semantics — It
reshapes how you think about eating. When your brain merges simple tastes with

aroma, it transforms limited inputs into limitless experiences. The difference



becomes most obvious when flavor disappears, as happens when you lose your
sense of smell during a cold. Below is a table to better illustrate the differences
between the two:

Feature Taste Flavor

Detected by Taste buds on the tongue Combination of taste

buds + retronasal smell

Types Sweet, sour, salty, bitter, Infinite (strawberry,
umami coffee, vanilla, curry, and
more)
Brain areas Gustatory cortex (insula) Insula + orbitofrontal

cortex + other integration
hubs

Conscious experience Simple sensations Rich, complex perception

Key Takeaways

Flavor is not just about what lands on your tongue. It is a constructed experience that
depends on retronasal smell, where odor molecules travel from your mouth to your nose
and activate brain circuits tied to taste. The featured study confirms that your brain
often interprets these odors as if they were real tastes, with the insula playing the
central role in building that flavor code.

Understanding this mechanism explains why food loses its appeal when your nose is
blocked, why vanilla or strawberry aromas can make sugar-free products feel sweet, and
why cravings are sometimes triggered by smell alone. It also highlights the boundary
between perception and biology — your brain may sense sweetness from an aroma, but

your body still responds only to the actual nutrients in the food.



For everyday life, this means you can use aromas strategically to reduce added sugar
without sacrificing enjoyment, but it's wise to remember that smell influences
perception, not metabolism. By recognizing how the brain interprets aromas as taste,
you gain a clearer picture of how your senses work together and how much of what you

experience at the table is shaped not by your tongue, but by your nose.

The science of retronasal smell offers a simple but powerful reminder — your brain is
constantly interpreting signals to create the flavors you crave, and those interpretations

influence your choices, habits, and health more than you might realize.

Frequently Asked Questions (FAQs) About Food Aroma and Taste
Q: Why does food taste bland when | have a cold?

A: Food feels flat during a cold because congestion blocks retronasal airflow.
Without odor molecules rising from your mouth into the nasal cavity, your brain

receives only basic tastes like sweet or salty, but not the full flavor.

Q: Can smells trick my brain into tasting sweetness without sugar?

A: Yes. Sweet-linked aromas such as vanilla or strawberry activate the brain's taste
cortex in the same way as sugar. This makes sugar-free products flavored with

sweet aromas feel sweet to you, even though the nutritional content hasn’t changed.

Q: What is the difference between taste and flavor?

A: Taste is limited to five sensations — sweet, sour, salty, bitter, and umami —
detected by your tongue’s taste buds. Flavor is the richer experience created when
retronasal smell combines with taste. The brain does not process taste and smell
separately; instead, it produces a joint representation of the flavor experience.



Q: What is retronasal smell and how is it different from orthonasal smell?

A: Retronasal smell happens when odor molecules from food in your mouth travel
upward into your nasal cavity during chewing. Orthonasal smell is what you sense
when sniffing directly through your nostrils. Retronasal smell is what makes flavor

possible, while orthonasal smell helps you detect odors in your environment.

Q: Which brain areas combine smell and taste?

A: The insula, or taste cortex, is where taste and smell signals meet first. Functional
MRI studies showed overlapping activity there for both tastes and taste-associated
odors. The orbitofrontal cortex (OFC) adds another layer, linking flavor perception to
reward and decision-making.

Q: Does pinching your nose change how food tastes?

A: Yes. Blocking your nose stops retronasal airflow, preventing odors from reaching
olfactory receptors. When you chew a jellybean with your nose pinched, you notice
only sweetness. Release your nose, and the full flavor appears. This simple at-home

test shows how strongly flavor depends on retronasal smell.

Q: Can aromas help me cut added sugar?

A: Sweet-associated aromas can make lower-sugar foods taste more satisfying.
Vanilla in yogurt or flavored water without sugar still creates a sweet impression,
helping reduce the need for added sugar. However, this integration can also
influence food enjoyment, cravings, and overeating. Aromas affect perception, but

your body still processes only the actual sugar present.
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