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Why do 
we smell

and
taste?

1) They are evolutionary traits, evolved to 
safeguard our behaviour

2) They provide pleasure, and pleasure will
strenghten behaviour

3) They informs the hypotalamus about what is 
happening

4) The hypotalamus orders the pituitary gland 
to start

• Digestion

• To feel hungry

• To be thirsty

• …



Hypotalamus 
controls a lot of 
functions

This is where “I”
recide



Our senses collect information for the hypothalamus to use, 
like sensors for an instrument
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If the senses are scaled according to importance we would 
look like this
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Sensory Activation/stimulation
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Two of the hormone/hormone like substances

[Sensory] Learning in the brain is making traces between nerve cells and the traces grow stronger with repeated
experience X: Dopamine produced by the pituitary gland create pleasure and traces associated with reward.
Seratonin production is associated with mood and must be ingested in the diet



It is possible to see some of this in brain scans
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Eggs, 
cheese, 
turkey, nuts, 
salmon, tofu, 
and 
pineapple

Precursor 
for 
melatonin



The brain can communicate back through several mechanisms:
nerves, chemicals and hormones

To do this the hypothalamus gets help from the pituitary gland to produce substances and 
hormones sent out in the blood. In addition it can use nerve impulses directly for fast 
response.

In response it gets signals from glands around the body, from sensors and chemical 
substances from bacteria in the gut
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When mice were given inhibitors for fat up-take, they compensated by eating more fat to get the same
dopamine response. The information is provided to the brain from our senses and through sensors in our 
digestive system
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Dopamine is regulated up when we eat sugar and fat, this makes 
us happy. It is the mechanism the hypothalamus use to ashow us

that it appreciate that we eat sugar and fat

Reward
Mood 
disorders

Supress  
pain

feelgood



So, why do we
have taste and
smell?
We know it is not exactly 
like this, but it provides 
an overview

Taste is limited to 5 basic 
tastes

Smell is most likely 
unlimited. We find 
numbers from 0.3-3 mill



Taste

Sweet = energy

Salt = regulate salinity in 
the cells

Sour = detect unripe 
food and spoilt food

Bitter = most poisons are
bitter

Umami = two amino
acids, or the building
blocks of protein



Smell

You still have not opened your
mouth yet

You can accept or reject

What is not in your mouth is
not eaten and cannot harm you



Subliminal  
sensing

Some smells and 
especially hormones are 
to some extent sensed, 
but often without 
cognition. This means 
that our hypothalamus 
knows, but «I» have no 
cognitive 
acknowledgement of 
what is going on.





Intake of food 
is essential

The spectrum of foods 
vary with focus of 
hormone stimulation

This is mood food: 
seratonin precursors-

stabilizes our mood, 
feelings of well-being, 
and happiness.

It stimulate the 
production of melatonin, 
related to sleep



Oxytocin foods

This is coping with stress

Oxytocin- “the 

hormone of love”: 

regulate Stress; Sexual

beaviour; Anger and

anxiety

Use of oxytocin in the 
body downregulate 
cholesterol



Issues in Chemosensory perception
A cross-talk between fat and bitter taste modalities

The inhibition of bitter taste following 
the simultaneous administration of fat 
and bitter tastants. 

A.S. Khan et al. / Biochimie 159 (2019).



Genetics and chemosensory perception



• individual, family, micro, and macro. 

Factors work in concert to drive food intake.

An overview of the factors influencing food choice, consumption 
and intake



Chemosensory Plasticity

• Taste & smell responses have a innate/genetic component.

• However, they are highly plastic and depend on previous experiences and 
learning [GxE]. 

✓ A tendency to accept sweet flavors, and to reject bitter, acidic and salty.

• Under certain environmental manipulations, reactions to the sweet taste 
may resemble those that occur when a bitter taste is presented and vice 
versa (Su´arez, Ifran, Pautassi, & Kamenetzky, 2017; Su´arez, Pautassi, & Kamenetezky, 2016).



Mechanisms Chemosensory Plasticity
Reed et al., 2021

Experience-dependent changes can occur in olfactory and taste systems.

o basic gain-control functions, where the system adjusts to environments 
with more or fewer odors.

o strong associative plasticity & chemosensory acuity
o pairing odors with strong positive (liked) or negative (disliked) 

stimuli causes radical changes in the numbers of neurons 
responsive to those odors in the olfactory epithelium. 

o stimulus–odor pairing causes alterations in the odor-evoked activity 
of the olfactory nerve and changes in the firing of neurons in the 
olfactory bulb, olfactory cortices, and beyond. 



Fig. xx. Neonatal responses to the artificial nipple: Body weight gained, number of grasp responses, total time in 
contact with the nipple, mean grasp duration, and latency to grasp the artificial nipple; in 3-day-old male and female 

rats that had been exposed to a water (white bars) or lemon (black bars) solution through the maternal milk. 



Training & Exposure

Adapted from Nolden and Feeney (2020)

An overview of the relationship between chemosensory gene variants, 
perception, training; liking/preference, and dietary intake. 

A low-sugar diet = more sensitive to 
sucrose & may reduce liking for high 
sugar foods.

The expectation that people will 
acclimate over time, with foods with 
lower salt, sugar, or fat eventually 
becoming more palatable or even 
preferred (Reed et al., 2021).

Studies of hedonic shifts indicate they 
require 8–12 wk to manifest and may 
be reversible in similar time spans.





Research and Public Health Policy Implications



This knowledge is still 
young, so changes and 
“diets” will appear in a 
large scale



Thank You, 
and thanks to Dr. Einar Risvik for preparing the original 
lecture, which has been slightly adapted by the presenter
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