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From birth, the child already has a number of elementary sensory capacities that will be refined

throughout its childhood; the growth of its brain, nervous system and perceptual system will

then allow it to acquire a particular refinement and sensitivity of its senses.

The baby's sense of taste develops in utero thanks to the amniotic fluid, so it is clear that the

mother's diet during pregnancy is essential to begin to establish the taste preferences that the

baby will later have. In the belly, the foetus already loves to eat and discover different tastes.

Therefore, it can be said that the mother's diet influences the composition of the amniotic fluid,

in which the aromatic molecules of food pass through: by inhaling and swallowing the fluid, little

by little the foetus learns to know the smells and tastes of the mother's food culture, which it will

find again after birth, first in the mother's milk and then in the foods it will consume during

weaning. 

From the third month of pregnancy, the foetus develops its senses, but there is an order to this:

touch first, then smell, taste, then hearing and sight much later. At the level of taste, the cells

responsible for detecting it develop from the seventh week, but are only effective from the end of

the third month. Researchers agree that the taste buds of foetuses are genetically programmed

and specific to each foetus.

We can say that the foetus shares food with its mother very early on by experiencing a series of

olfactory/nasal and buccal/oral (taste) sensations by familiarising itself with its mother's diet

whose smell-taste is found in the amniotic fluid. The foetus is then able to perceive tastes and

smells carried by the amniotic fluid, including alcohol and nicotine. At the sixth month, the

foetus increasingly swallows and analyses amniotic fluid.

TASTE LEARNING AT VARIOUS STAGES 
OF A CHILD'S LIFE 
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When the baby is born, it already has preferences and experiences. For example, babies

whose mothers consumed more carrots during their last month of pregnancy may show a

preference for foods containing them. Universally, the foetus has a taste for sweet and a

marked aversion to bitter manifested by variations in facial expressions.

 Sensitivity to salt and acid is also present, but facial expressions do not clearly

differentiate them.

An experiment done by injecting sucrose into the womb showed that the fetus reacts by

swallowing more amniotic fluid, while injecting a bitter solution slowed the fetus'

swallowing. 

The foetus receives food consumed by the mother through the umbilical cord. Food

flavours pass through the placenta, giving flavour to the amniotic fluid, and studies have

identified more than 500 flavour-containing molecules that can be found here.

- Mothers play an essential role in the construction of the baby's taste. Mothers who have

an unpleasant and unsatisfactory diet during pregnancy have babies who will be more

selective towards food, on the other hand those who consume and have consumed a varied

and richly flavoured diet during pregnancy have babies who are more open to the food they

are offered, avoiding the situation called food neophobia, typical of babies, which leads to

rejection for fear of tasting new foods. 

- At 5-6 months, weaning introduces foods other than milk into the baby's diet and so he

develops his food tastes and his facial expressions tell us what he prefers in particular.

Until about 18 months, the baby easily accepts to taste all the food that is offered to him. It

is important to familiarise the child with a wide range of flavours from the 6th month.  At 2

years, the period of 'no' and the onset of neophobia, food preferences become well

established and are largely maintained until adolescence. 



- Diet is one of the areas in which the child seeks control. A new texture, an unusual colour, a

pronounced or new taste awakens mistrust of novelty. This is reflected in a reluctance to taste and

a tendency to experience displeasure when consuming food.

- Fear of tasting new food is a phenomenon that children face from an early age, it increases

between the ages of 3 and 7 and decreases from the age of 10. It is estimated that 77% of children

manifest food neophobia, recognised as a normal phase in which the child transitions and coincides

with the 'no' period. This phase lasts from a few weeks to a few months and can sometimes persist

and lead to an eating disorder with a possible impact on their health.

Food neophobia manifests itself with particular behaviour of the child in relation to food:

- putting mixed foods in order

- minutely examining food

- twisting and turning food with a fork

- rejecting food without tasting it

- turning the head and closing the mouth

- chew food for a long time

- vomit 

- push the plate away in front of him

- make mouthfuls

- spitting
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The factors influencing food neophobia in children are many and complex:

- the infant's feeding: a breastfed baby will be less prone to neophobia than a bottle-fed baby;

- visual appearance: this is one of the most influential factors. This is the first parameter that

determines whether the food is accepted;

- taste stimulation: the more I stimulate a child's desire to taste new foods, the more its neophobia

will decrease;

- seeing a loved one consume an unfamiliar food is reassuring for the child so that he will willingly

taste it;

- Tactile stimulation of food: playing with food, eating with one's hands, getting dirty, even

throwing food on the floor is essential for the infant to learn to become familiar with food and

associate it with flavours, with a pleasant experience.

- the frequency of eating the same food: it is necessary to present the same food to the baby

several times to diminish neophobia.   

- the food group: this is an important factor, because it tells the child whether the food might be

good or not.

Fruit and vegetable groups, as well as meat, are not the most popular with children. They are the

two most rejected groups.

Neophobia can lead to nutritional consequences:

- a reduction in the variety of food consumption can lead to deficiencies, especially if the child

stays with the food group and refuses to eat most of the food in that group;

- low consumption of foods of animal origin (milk products), which can lead to protein deficiencies,

essential for the development of the child's muscle mass;

- A dietary imbalance and the appearance of weight problems may appear. This situation, if

established, must be resolved as soon as possible so that the child adopts good eating habits. After

the age of 8, it is very difficult to offer the child a different diet, once the bad habits of his or her

early childhood have been activated.
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How to educate taste for food variety in children?

It is up to the parents to choose the menu.

- Trying spices and herbs on vegetables, children like seasonings, but without overdoing it,

without too many calories or high fat and sugar content

- Cooking with your children, involving them in the preparation of dishes, showing them what a

particular food is like; involving them in the cooking of a dessert. It is a time of sharing, of

play, of psychomotricity and sharing.      

- Teaching them the words to describe flavours, the texture of food.

- Eating all together and without electronic devices that can distract the child at the table.

Eating is pleasure, so the child can see with what gusto mum and dad eat a vegetable, a fish,

pasta, baked onions... The child who eats alone feels excluded and does not have a good

example to follow.

- Presenting the meal well at the table: children, like adults, eat first with their eyes: vary the

colours, avoid mixing everything on the plate. Crockery, tablecloth, plates are colourful, so is

the good smell of the food prepared. 

- Do not stop at the first refusal. Sometimes it is necessary to propose a new food 8-10 times

and ask him to at least taste it, but respecting his taste.

- Do not force him to finish the dish. Before serving, ask him if he is sure he has eaten enough,

because if so, continue with the rest of the meal. Dessert, as long as it is healthy, is part of the

meal - if it is fruit-based it would be ideal.  

- A food should not be a reward. Be careful not to associate behaviour with food. A reward can

be an object, e.g. book, colours or an activity, such as a bike ride, an outing, not ice cream or

chips.
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Taste and food preferences result from a close correlation between:

- genetic predisposition,

- environmental influences, especially in the first thousand days of life.

The first thousand days of life refers to the period beginning with pregnancy and

including the first two years of life.

As early as weaning/supplementary feeding, it is important to inidiriate towards

healthy and wholesome food choices in order to properly condition the development of

taste.

The risk, especially in the second year of life, is to start eating incorrectly with regard

to requirements, in a period that is still particularly sensitive. Foods rich in added

sugar and salt are easily introduced. Causes include the strong presence of

advertisements for foods intended for children, but also the thinking of parents who

consider the child to be 'now grown up', fit to try more and more foods, even if they

are unsuitable. 

After the age of three, eating habits remain more or less unchanged until adolescence.  

Food neophobia is an instinctive protective attitude towards what is unknown and

potentially toxic or dangerous. It reaches its peak gradually up to the age of five. By

this time, however, the child should have learned the good food behaviour introduced

in the family and should therefore be more curious and serene towards new foods.

Sometimes selectivity is a manifestation of a real disease, called ARFID an eating

disorder characterised by the fact that the affected child avoids food, becomes

disinterested in it, or selects it very carefully, eating only foods of a certain colour or

texture.



Can introducing certain foods earlier or later make any difference? The World Health

Organisation considers exclusive breastfeeding, recommended for at least the first six

months of life, to be essential for the health of the infant. The addition of nutritionally

adequate and hygienically safe complementary foods is recommended up to two years and

beyond.

The formulas on the market are enriched with iron and have a higher protein content than

breast milk, so they are nutritionally adequate for exclusive breastfeeding for the first six

months,' specifies the FIMP (Italian Federation of Paediatric Doctors) document

recommendations on many of the "NON-COMMUNICABLE DISEASES are due to wrong food

choices based on taste experiences early in life!

Finally, more specifically, we can talk about GENETICS AND TASTE.

There are only 3 genes in the T1R gene family (receptors responsible for taste

sweet and umami), while there are more than 25 genes in the T2R family (receptors for

bitter). Less well known is the genetic variability associated with the perception of

salty and sour taste.

This greater genetic variety for bitter taste seems to be due to events

of gene duplication; these events have expanded the range of bitter compounds to which

humans are sensitive to.

Genetic variations in taste receptors lead to differences in taste perception and may

influence food choice and consumption.
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The different inter-individual perception of bitter taste has been much studied, in

particular the bitter taste receptor.

TAS2R38 gene encoded by tas2r38; There are allelic variants at the TAS2R38 locus.

Children with the bitter taste-sensitive TAS2R38 genotype prefer more sweet foods and

drinks.
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During the entire development, during gestation and up to the first years of life therefore the

perception of tastes begins in pregnancy. 

Very interesting are also the responses to odours at birth:

-Food-smell attraction: immediately after birth, infants like the smell of their amniotic fluid

-Parental recognition: a few hours after birth the infants and mothers recognize each other

through smell.

Are infants therefore 'sweet connoisseurs'?  A few hours after birth, infants can perceive

whether a solution is more or less sweet and consume a greater amount of a sugary solution

than water.

Preferences for sweet tastes are universal and evident among children around the world.

Cross-sectional and longitudinal studies have observed that the preferences for sweet taste

remain evident throughout childhood and early adolescence, while tending to decline in late

adolescence.

INNATE RESPONSES TO SALTY TASTE:

- Unlike sweet taste, infants do not react to

moderate concentrations of salt.

- The perception of salty taste seems to manifest itself around 2-6 months of life.



- Infants prefer salty foods compared to adults, but the reason for this preference has yet to be

investigated.

- The preference for salty is also influenced by experiences before birth and, apparently, seems

to be more 'mouldable' than the sweet taste : children of mothers who had morning sickness in

pregnancy (such as vomiting) consumed more amount of salt at 4 months than children of

mothers who did not have such morning disturbances, if not mild.

THE CRUCIAL ROLE OF THE TASTE EXPERIENCE DURING CHILDHOOD:

The first taste experiences occur through breastfeeding, a very important condition that

provides continuity in the experience of tastes.

If the mother's diet is "healthy", the child will more easily accept the introduction of fruit and

vegetables in its diet. Infants exposed to a variety of flavours both within the same meal and in

different meals will have a greater opportunity to develop new taste preferences.

So we can emphasise THE IMPORTANCE OF GUSTATIVE EXPERIENCES IN "EARLY-LIFE" through

which early experiences can influence the behaviour in future ages.

The main changes in eating patterns occur in early childhood. New foods are more accepted at

the age of 2-3 years than at future ages. After the age of 3-4 years, eating habits/patterns

remain fairly stable, which is why it is important to accustom the child to a "healthy" diet in the

early stages of life (< 3 years).

Take-home message!!!!

The paediatrician gains and maintains the role of director of food choices if he or she takes

account the family context, the [even unexpressed] preferences of the parents, local traditions,

ethnicity, the regulatory context of health authorities and parental preferences.
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Industrial Systems Institute was established in Patras, Greece, on February 1998, with the

Presidential Decree 18/30-1-98 (GGG 28/A/12-2-1998), as an independent non-profit

organisation, under the auspices of the General Secretariat for Research & Technology

(GSRT) of the Greek Ministry of Development.

Its operation commenced on June 1998. Later, with the Presidential Decree 145/20-05-2003

(GGG 121/A/20-5-2003), ISI joined the research center for Integrated Research for the

Information Society (IRIS), which in turn had been established with the legislative order (re:

article 8) 145/2001 (GGG 128/A/25-6-2001), along with the Institute for Language and

Speech Processing (ILSP).

IRIS was renamed with the legislative order (re: par. 3, article 9) 3438/2006 (GGG

33/A/2006) to Athena - Research and Innovation Center in Information, Communication
and Knowledge Technologies (“Athena R.C.”). Presently it still operates under the

supervision of the General Secretariat for Research and Technology, which is currently under

the auspices of the Hellenic Ministry of Education & Religious Affairs. With the legislative

order (re: par. 8 and 12, article 5) 4051/2012 (GGG 40/A/29-02-2012), ISI in conjuction with

ILSP and the Institute for the Management of Information Systems (IMIS) constitute

currently the three vibrant R&D dimensions of Athena R.C., ISI being the institute with prime

and bold focus on Industrial Systems ICT.

 

VIRTUOUS PLAYERS: 
INDUSTRIAL SYSTEMS INSTITUTE



Factories and manufacturing, including production and transport of energy and goods,

Smart cities and communities - European innovation partnership – including intelligent

transportation, distribution and management of energy,

Security and protection of cyberphysical and industrial systems,

Personal e-Health and Well-Being (PeHWB).

Networked embedded systems

Intelligent systems and robotics

Enterprise Information Systems

Enterprise interoperability

Security & protection of industrial system

Advanced Materials and Structures

The Industrial Systems Institute (ISI) is a leading R&D institute of excellence conducting

basic research and exploratory development on Information and communications technology

(ICT) for the Greek and European industry. From the time of its inauguration, the focus of ISI

has been on edge technologies for industrial operations/enterprise environments, and prime

concern towards innovation and the growth in competitiveness of the Greek industry.

General goal of ISI has from the outset been to conduct applied research leading the

development of industrial applications and products, as well as the provision of advanced

industrial services.

ISI carries out fundamental and applied research and contributes to science evolution by

currently focusing on industrial research fields with exceptional expected rate of

development. To this aim, ISI has identified the following emerging areas of applied research

related to its basic research activities:

As a result, ISI seeks at present excellence in the following industrial fields of basic

research:

1.

2.

3.

4.

5.

6.
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These areas constitute fields of research activity In Europe and internationally, contributing

significantly to the effort for excellence and distinction in the European Union and towards

achieving the transformation of the latter to a union of innovation, by supporting the leading

role of the European industry.

ISI conducts interdisciplinary research in most aspects of the above areas. It encourages

collaboration among researchers of different subject areas, targeting fundamental theoretical

and applied research programmes, developing innovative solutions and integrating prototypes

that address industry challenges.

Since its establishement, ISI has successfully participated in more than 100 national, regional

and European R&D projects. In this context it has closely collaborated with numerous

prestigious academic institutions, research centres, organizations, and enterprises, coping with

and delving into the idiosyncrasies of the large-scale challenges faced by the industry,

government and society.

Moreover, in collaboration with University faculties (i.e., University of Patras), ISI supports

Masters and PhDs in Industrial Information & Communication Technology acting as a driving

force for sustainable growth and strengthening the national competitivenes.
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consolidation of its leading position in research and the achievement of distinction in the

technology fields of interest,

continuation of development and commercial exploitation of high added-value innovative products

and services,

continuous affirmation of its position as a reliable partner of the Greek/European ICT Industry,

and as an organization promoting technology policies at both local and national level.

The strategic objectives of ISI are:

As a research organization, ISI has on the one hand the institutional obligation to transform basic

research to applied research adapted to the simultaneous needs of industry and society, and on the

other to identify in time the appropriate market/industry application areas. This latter business

obligation is of particular importance to ISI, as it is broadly considered as the only research

organization in the Greek environment with clear focus towards industrial systems and services.

The basic and applied research and the development of applications with high added value that take

place at ISI provide the necessary ICT solutions and systems, due to an effectively holistic approach

towards the challenges confronted, thereby allowing for the composition of the excellence at ISI with

that in complementary fields of expertise of the broad network of partner collaborators of the

organization.

The strategic planning at ISI takes into consideration the broader scientific and technology framework

formed for industrial systems in local, national and international environments. ISI is internationally

recognized in the areas of its activities and continuously intensifies its effort to enhance its position

and exploit its prospects at both the national and European levels, through selected development,

competitiveness and entrepreneurship programmes focusing on industry, innovation and business

development.

 

Dr. Athanasios Kalogeras, Research Director



F E B B R A I O  2 0 2 3 N . 7  

16

Research and development of technology products and services in advanced ICT

technology areas of interest to ISI, either independently or in collaboration with high-

tech industry.

Support of Greek industry & enterprises in order to be equipped with advanced

technology and potentially gain competitive advantages.

Development of prototypes and be able to validate and/or certify products and services.

Development of innovative technology with high added value, tailored to meet the needs

of industry.

Support of high-tech companies in the design and development of products with high

added value.

Cooperation with technological and industrial partners at the local and national level, to

improve on the relationship of research and production, as well as to exploitation of

research results.

Internationalisation activities, especially at the European level, through competitive

programs and bilateral contracts with industry.

Performance of studies and implementation of funded research and technology programs

in the areas of interest.

The primary mission of ISI is its involvement and significant contribution to fields of

advanced technology related to integrated ICT industrial systems, with its ultimate goal

being the potential increase in competitiveness of the Greek industry. This mission is

accomplished by combining research efforts, service provision, and application and product

development in the ICT areas of interest.

The ISI activities are based on the following principles:

 



Development of research programs and preparation of market research for the

commercial exploitation of research results.

Participation in large-scale development projects nationwide, in collaboration with public

and private organizations.

Participation in national and international organizations with the goal to develop,

promote, and prototype ICT technologies according to associated standards.

Participation in national and international non-profit organizations with the goal of

empowering international cooperation in research and teaching of advanced science and

technology.

To achieve these objectives, ISI has been active in all relevant directions and at multiple

levels. In summary, in the 20 years of its history, ISI has achieved the following results:

Participate in/manage more than 100 research and development projects.

Leverage more than 11,000,000 euros through competitive procedures.

Colaborate with more than 80 partners from across Europe, the U.S., Israel and China.

Participate in boards such as the National Quality Council of the General Secretariat of

Industry (GSI) and European organizations such as the technological platform ARTEMISIA

and ERCIM.

Establish long-term strategic partnerships with prestigious organizations, such as

Fraunhofer FOKUS and HEDNO S.A. (Hellenic Electricity Distribution Network Operator

S.A.).
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