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Taste development
in the child 

At pastagarofalo.it  or slowfood.it (The Slow Food Movement),  
you can also download the cookbook, “Kids With Taste”.
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The food we eat is not only a major factor in the state of our health and well being, it also represents one of the 
deepest bonds we have with life itself.  

That’s certainly the reason why, despite great advancements in the science of infant feeding, paediatricians 
continue to receive so many requests from parents for nutritional and feeding help with their young children.   
In fact, approximately one fourth of the time spent with the paediatrician is spent with parents’ urgent food 
and eating concerns i.e. “He doesn’t eat anything…” “He only likes…” “He drinks only…”, etc.

Although we paediatricians always take into consideration the calorie/nutrition combination which best serves 
the interest of healthy growth and even prescribe vitamin supplements when necessary, it’s important that we 
also consider, along with the interaction of mother and child, why children prefer certain foods in their first years 
of life.   Since the eating behaviors formed in childhood are so often maintained into adulthood, it is vital that 
we understand early preferences and help to develop a healthy approach to food.



Our Life-giving Sense of Taste
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“The human race continues to exist because man has an instinct for maintenance and acutely 
feels the need to satisfy.  A pleasure is joined to the satisfaction of a need and the pleasure of 
maintenance is present in the sense of taste.” (Lorenzo Stecchetti, 1898)

In nature, satisfying our needs generates pleasure, while things that are 
harmful generate pain or aversion.  Our sense of taste analyses the contents 
of foods and actually recognizes its chemical make-up, allowing us to diffe-
rentiate between foods rich in nutrients and necessary for sustenance, and 
those that are potentially harmful.  The pleasure of consuming positive foods 
is translated by our brains into “good taste.” Conversely, our aversion to 
potentially harmful foods is translated into “bad taste.” (1. Saper 2002)

Essentially we eat what we like as adults, and even more so as children. 
(2. Mennella & Al 2005).  In fact, it is virtually impossible to convince 
a child to eat something that he doesn’t like or doesn’t know.



• sweet
• sour
• salty
• bitter
• acid

Taste Perception
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We are able to perceive a wide range of chemical 
entities, but qualitatively they produce a limited 
number of taste sensations by activating specific 
receptors.

The five “fundamental” tastes are:

Sweet substances are generally pleasant 
and include sugars.

Sour allows us to recognize some amino acids 
(proteins fundamental for metabolism).  

Salty taste has been developed by mammals during 
their evolution from the sea in order to maintain the 
proper concentrations of sodium and other electro-
lytes. 

Bitter and acid tastes function to keep us away from 
substances that can be harmful.  In fact, the greatest 
percentage of bitter substances are produced by 
plants which have developed a strategy of accumula-
ting bitter secondary metabolites (such as polyphe-
nos, flavonoids, isoflavones, terpenes and glucosino-
lates) to defend themselves against herbivores and 
pathogens.  The acid taste can indicate that food has 
gone off.

The separation between what we “like” and “don’t 
like” is genetically encoded and is very strong in 
neonates and infants.  But man is not inexorably 
tied to this encoding, particularly in relation to bitter 
and acid tastes for which we can (within limits) 
“develop” an appreciation.



Taste Receptors

Brochure Pediatri.indd   6 22/09/10   15:54

The very beginning of each taste sensation is the 
generation of stimuli in the oral cavity through 
interaction with “sensors” or receptors of taste.  
This translates into nerve stimuli to the brain where 
they are processed into sensory and hedonic terms. 

The receptors for sweet and sour belong to a class
of GPCR (G Protein Coupled Receptors) Class C, 
which is characterized by a long extracellular 
domain, and they are marked with the acronym T1R. 
They are three proteins that function only as hetero-
dimers: we have a single receptor for sweet taste 
(T1R2 T1R3 heterodimer) able to recognize all 
sweet-tested substances and a receptor for sour taste 
(T1R1 T1R3 heterodimer) that recognizes glutamate, 
aspartate (and the response is intensified by ribonu-
cleotides IMP and GMP, well-known sour-
enhancers).
We have about 30 receptors for bitter taste(T2RS) 
and they too are GPCRs (but the extracellular 
domain is short).

Instead, the receptors for salty and acid are ionic 
canals, the first sensitive to ion Na+ and in smaller 
measure to other ions, while the one for the acid is 
sensitive to H+ ions. There is still no convergence 
on the identification of the receptor for the salty 
(more receptors have been proposed), while for the 
acid various groups have identified an ionic channel 
of the type TRP (Transient Receptor Potential), the 
PKD2L1, as possible receptor.



The Fat Taste
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The Anatomy 
of Taste

The taste receptors are located at the apex of gusta-
tory cells structured to form taste buds. Humans 
possess about a thousand taste buds.
In turn, taste buds are distributed on the papillae of 
the tongue and soft palate.  We have different types 
of papillae: circumvallate papillae are located on the 
bottom of the tongue. 
The foliate papillae are present at the posterior 
lateral ends of the tongue and contain a dozen buds, 
while the funifor papillae contain fewer taste buds 
and are mainly on the tip and , in smaller quantitity 
on up to 2/3 of the tongue. 
The filiform (the most abundant) papilles don’t have 
taste buds, but they are involved in tactile percep-
tions.

Recent molecular and functional data have shown 
that the different papilles are not selective for a 
certain flavour and therefore the old map of the 
fundamental flavours must be abandoned.

If taste is familiar with the nutrients in what we eat, 
why is there no fundamental taste for the “fat” 
flavour, especially when fats represent about 40% 
of the daily consumption of calories in Western 
countries?
It was long assumed that their pleasure perception 
was linked only with the texture that they confer to 
foods and to the pleasant sensations associated with 
their consumption.  The existence of a real sensor, 
only hypothesized in the past, has been demonstra-
ted recently in rats (3. Laugerette & Al  2006).   
Combining genetic, morphological, behavioral and 
physiological approached have individualized the 
multifunctional glycoprotein CD36 (also called FAT 
of “fatty acid transporter”) as a possible receptor for 
the fat.



What About Spicy, 
Fresh and Pungent?
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If they’re not tastes, what are they?  
The answer is that they are “chemesthetic” sensations, which are 
taste sensations generated by chemical substances which don’t 
activate the receptors of taste and smell, but of other receptors than 
can be activated both by the temperature (physical stimulus) or by 
substances contained in certain foods.

For example, in the case of “spicy”, the receptor of the vanilloid is 
sensitive to temperatures above 43º C and to the capaicin, the 
compound (and to other similar mixtures).  Therefore, this receptor 
“reads” the binding of capsaicin as an increase in temperature and 
activates the same physiological responses, such as sweating, as 
occur in an increase in temperature. 

In the case of the sensation of coolness, the involved receptor is 
activated both from cold stimuli (8º-28º C), menthol and 
other compounds.  This causes reactions similar to a decrease 
in temperature.

In other words, the chemesthetic sensations can be defined 
as the chemical activation of receptors of physical stimuli 
which signal a non-existent increase or decrease in temperature.



Innate Preferences 
and Genetic Factors

% of the population
Super-taster 25

Taster 50
Non-taster 25
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The gustatory perception is genetically determined.  
The variability among individuals (polymorphism) has 
been connected particularly with the sensitivity to the 
bitterness of certain substances such as phenylthio-
carbamide (PTC) and 6-n-propylthiouracil (PROP), 
due to the presence and functionality of a particular 
receptor of the “bitter.”

It has been determined that those sensitive to PTC 
and PROP have a greater density of fungiform papillae 
and therefore are able to perceive more flavours. 

In humans, the genetic component in the determina-
tion of food preference is strongly modified by 
experience.  In fact, as we age, we acquire preferences 
that were completely undesirable when we were 
young and the genetic component was the only thing 
influencing our choices.  (Just think about the pleasu-
re of coffee, chocolate and other foods and “bitter” 
drinks that so many “learn” to appreciate as they 
grow up.)
This human ability to modify food preferences 
through experience is the characteristic that most 
allowed us to adapt ourselves to various environ-
ments.  We learned to make use of what was provi-
ded to us in the territory in which we lived. In some 
cases it was necessary to learn appropriate processing 
treatments that make a toxic food edible, such as the 
pre-treatment of cassava…and/or developing prepa-
rations that make some foods desirable, such as 
processing grains into pasta.



Calories and Nutraceuticals
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Also innate is the ability of newborns and newly 
weaned children to regulate themselves regarding the 
caloric content of a meal as well as the preference 
for dense foods for producing energy.   

This genetic program was developed over thousands 
of years, during which time it was necessary to 
search for enough food to sustain existence.  Unfor-
tunately, this program has not adapted to today’s 
world in which so many of us have an abundance of 
dense energy foods from which to choose.
Evolution is the result of a continuous adaptation to 
the surrounding environment and our sensory 
apparatus has not yet had time to adapt to this 
change and so continues to push us toward what we 
needed in times of scarcity.  

The consequence of this evolutionary delay is the 
emergence to epidemic proportions of diseases 
linked to unsatisfactory and hyper feeding such as 
early onset obesity and diabetes.

Luckily, however, man, the proficient omnivore, is not 
completely tied to the genetic past that leads him to 
rich, fatty, high-caloric compounds which can literally 
cause him to “die of food.”
We can and must educate our taste to appreciate good 
foods so that we can satisfy ourselves and still stay 
healthy.  This applies especially to vegetables because 
they are rich in nutraceutical substances.
(5. Hounaome & Al, 2008; 6. Barrat-Fornell & Al, 
2002; 7. Drewnowski and Al, 2000.) NOTE: NO # 8

Nutraceutical is a word made up of “nutrition” and “pharma-
ceuticals.”  It is indicative of a food substance that is both food 
and medicine.

Unfortunately, the secondary metabolites of these 
healthy plants, in addition to being nutraceutical, are 
bitter or tannic and therefore are often 
disliked…especially by young children.



The ability of infants
and children to
self-regulate for what
concerns the calories
of a meal is innate
as well.
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Today, there is a proliferation of literature promo-
ting the consumption of vegetables by children, 
from weaning forward, in order to establish healthy 
eating habits that reduce caloric intake while 
increasing the intake of the beneficial micronu-
trients in nutraceuticals.
Currently, developed countries are increasingly 
facing the paradox of an overweight pediatric 
population that is deficient of many essential 
micronutrients.

There is only one answer to this serious problem: 
We must start to educate taste.



Educating Taste…
Getting an Early Start.
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The early taste experiences of a child tend to influence food choices in adult 
life.  In fact, the preferences established in the first 2-3 years of life are 
continued into adulthood.  Even fetal life is important in determining food 
preferences.

Dozens of scientific articles have been published indicating that the most 
important factor in determining a child’s food preferences during weaning is 
familiarity.  Therefore, it is important to begin to educate the taste through 
food as early as possible…even during pregnancy. The molecules of flavor 
compounds present in foods ingested by the pregnant mother pass the 
placenta filter, reach the amniotic fluid and are “eaten” by the fetus, creating 
“taste knowledge.” (9. Mennella & Al 1991; 10. Menella & Al  2001) 

Another particularly important early moment is nursing.  It has been shown 
that breastfed infants are exposed to a wider spectrum of tastes than those 
fed with formula milk. (11. Sullivan, 1994) and therefore they will appreciate a 
wider variety of foods as they get older.  These experiments have also been 
confirmed using artificial milk in place of breast milk.



Weaning  
It’s About More 
Than Nourishment
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In mammals, the gradual shift from mono feeding 
(milk) to a variety of foods corresponds to factors 
adding to the digestive ability that develops well 
before weaning.  The shift also corresponds to 
tastes developed by fetal experience and continued 
with the ingestion of maternal milk.  These early 
taste experiences will help determine the long-term 
choice of food.

An infant cannot, of course, prepare his own meals 
and does not have an experiential and cultural drive 
toward certain food choices.  These choices are 
imposed by his parents, the tribe, the community.  
The adult-driven gustatory experience is therefore 
very important because it produces a necessary and 
conclusive change in taste patterns. 

In spite of global industry pressures to the contrary, 
we humans must commit ourselves to include a 
range of healthy tastes to the weaning process.  
Vegetables are perfect allies in this effort since they 

offer such a wide range of tastes and “dilute” the 
total caloric content of the meal, reducing the risk 
of excessive fuel intake…one of the persistent 
problems in Western countries.

It will come as no surprise to most parents that the 
refusal of a new food by a child is inversely propor-
tional to the number of time the new food is offe-
red to the child. 
It can take 7-8 exposures (and accompanying 
rejections) before a child accepts a new food. (13. 
Maier & Al., 2007) This means that a parent must 
be very patient.  It’s much easier, of course, to just 
give the infant his preferred homogenized baby 
food and avoid confrontation. However, the 
investment in time necessary to develop healthy 
taste preferences, especially for fruits and vegeta-
bles, at this early stage can lead to a healthier life for 
the rest of his life. 



Neophobia
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In human history, the innate mechanism of neophobia (fear of unfamiliar things) was necessary to protect 
children during their first 18 months as they began to walk in an often hostile environment full of alimentary 
dangers (poisonous foods, deteriorated foods, etc.) This mechanism caused them to reject foods that had not 
been “cataloged” during their infant experience. (14. Cooke & Al, 2007)

In modern times these dangers are practically non-existent. However, when a baby begins to walk, he or she 
still gradually develops that same resistance to new foods.
Therefore, a child who was not introduced to healthy fruits and vegetables during weaning will have an 
innate tendency to strongly reject them in later years, while there is no neophobia for unhealthy flours, sugars 
and fats.



The Role of the Family
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There is a powerful innate component to making 
food choices, but it can be altered by: 

• Example. The strongest incentive children have 
for eating fruits and vegetables is their consum-
ption by their parents and siblings. Traditionally,   
a mother will taste a bit of the food to reinforce its 
acceptance and encourage her child in the right 
direction. 

• Gratification. The repeated offer of food that has 
been accepted strengthens the subsequent choices 
of the same food.  Conversely, if you reward the 
acceptance of a determined food with 

  “a better food” this new gratification 
  tends to discredit the choice of the 
  food for which the reward has 
  been given.

• In other words, it is a bad idea to reward a child 
who eats his broccoli with a sugar-laden treat. 
This distracts the child and has an opposite effect 
to the desired one. (16. Al & Wardle, 2003.)



 

 

 

The Mediterranean Diet
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Food “as is” is not always enough.  Since ancient 
times, it has become necessary to add desirable 
taste and nutrition to certain foods and mix them 
into complementary combinations.  
Without understanding the beneficial scientific 
aspects of these combinations, only palate gratifica-
tion, high value “nutraceuticals” such as oil, basil, 
garlic and onion were used for flavour.

This traditional practice of making the most of 
poor basic foods through imagination and culinary 
competence has now been “sanctified” by the 
international recognition of the health benefits 
attributed to the so-called Mediterranean Diet, 
which indeed represents a perfect solution to 
supplying healthful nutritional requirement while 
fully gratifying the palate.  (The latter characteristic 
has, of course, primarily led to its success.)

Pasta, tomato, vegetable, spices, aromatic grass, 
fish, olive oil…so many healthy and delicious 
combinations! 

Pasta plays a crucial role by providing a rich reserve 
of complex, slow-release carbohydrates while 
supplying a full measure of energy and taste.  In 
fact,

• It provides a lasting sense of satisfaction by 
occupying the gastric space for at least 3-4 hours.

• It provides a great measure of energy with com-
plex starch slowly releasing carbohydrates and 
boasts a healthy glucose curve by secreting insulin 
at a physiologically healthy rate. 

• As a culinary partner with tomatoes, vegetable 
and seasonings (especially Parmesan cheese,         
a food naturally rich in glutamate which allows    
it to naturally enhance the flavor of any food to 
which it is added) pasta dishes offer an infinite 
range of tasty opportunities.



The Mediterranean 
Diet…
Even for Children

Is a Child Being 
Weaned Ready 
to Digest Pasta?
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Recent studies have shown that an infant of 4+ months 
or older is able to fully absorb the carbohydrates 
provided in a small serving of pasta.

(By analyzing the amount of exhaled hydrogen a child 
produces, we can calculate the portion of carbohydrate 
that is digested in the small intestine and that passed 
into the colon.  This process produces immediate 
digestion by physiologically present bacteria that are 
capable of generating hydrogen, which cannot be
 produced by human cells.)

Of the 20 small infants who were non-invasively tested 
after eating a small portion of pasta, none produced 
significant quantities of hydrogen.  This indicates that 
all were able to digest and absorb the carbohydrate 
content in the pasta.

It is the same with small-sized pasta that, post weaning, 
is mixed with wonderful foods such as tomatoes, olive 
oil, vegetable, fish and a bit of Parmesan.

Gluten intolerance.   Even though only one out of 100 
children is predisposed to celiac disease, it is wise to 
begin weaning with small pasta.  Even for that “one 
out of 100” child there is no scientific reason not to 
wean him the same as the others.  That is because genes, 
and not feeding, are the determining factors in the deve-
lopment of celiac disease.



Conclusions
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Natural human evolution and intelligence have, through 
the millennia, created a road guaranteeing the best 
chance of survival of weaned children in a hostile 
environment lacking highly nourishing foods.

In adapting to a variety of environments, we humans 
have successfully learned how to change the dietary 
sources of our nourishment.  We have concentrated on 
the accumulation and maintenance of the scarcest energy 
sources while ignoring those that are abundant.

In much of the world, the availability of energy sources 
for weaned children has become virtually unlimited.  
Where there is shortage, war and/or famine, child care 
has focused its resources on the sources of protein, 
carbohydrates and fats.

The science of “nipiology” has risen to ensure that basic 
nutrients are provided.  Feeding in itself is no longer the 
only aim of child-care givers.  Providing the “right"  
foods is paramount, as are satisfying choices, nutraceuti-
cal foods, protective factors and factors limiting excess.

Man has developed protective choices to combat a 
paucity of energy sources. We have learned to eat 
vegetables and medicinals (anti-oxidants and antibiotics) 
and to add satisfying flavours…all of which give us a 
distinct evolutionary advantage.

The simple Mediterranean Diet, born of scarcity not 
abundance, successfully combines appealing flavours and 
healthy substances that promote wellbeing. 

Now that we understand the value of the Mediterranean 
diet, why should we deny its benefits to our children by 
weaning them on frozen, dried foods and jars of starch 
camouflaged by meat?

We can do better!
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