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1.1 Why Educate the Senses?
To make sense, common sense, to come to one’s senses… These are just
some of the everyday phrases which highlight the importance of the senses
for our orientation. This orientation has a determining influence on how we
define our consumption choices and lifestyles.
Today we know that the perceptions which arrive from sensory stimuli have
an inescapable influence on the development of emotions, consciousness
and the nervous system. These perceptions are already present in the
uterus, from the very earliest stages of our life. Day after day we receive
an nonstop series of sensations from the environment and culture in which
we are immersed, via our senses. These sensations define and shape
connections within our brain and our memory.
Thus experience has an important constructive effect. It can create, reinforce
or weaken synapses and neural circuits, impacting profoundly on the
generation and regeneration of the neural networks which, in turn, construct
individuality, choices and tastes. The circuits created are unique, irreplicable
and highly personal. So perceptions represent first of all a subjective
phenomenon, and serve as confirmation that nature favors diversity. However,
the environment in which we live creates common pathways which determine
affinity and the possibility of sharing.
The more experiences and stimuli are abundant and differentiated, the
greater seems to be the possibility of developing a balanced personality
which can orient itself with equilibrium in the complex world of social
relationships and consumption. Additionally, a wide variety of stimuli
contribute to keeping alive individual differences, which are a vital catalyst
for growth and development, both biologically as well as socially and culturally.
Globalization and the lifestyle habits of the West have expanded some
horizons – just think of the developments in transport and information
networks. But they risk limiting the diversity of experience in an alarming
way, subjecting us to a real sensory deprivation, with incalculable effects
on development and equilibrium.
An important factor has surely been our progressive separation from the
natural world, with its rhythms coming from thousands of different aspects
of climate, vegetation, colors and smells, in contrast to increasingly identical,
anonymous and standardized urban environments. According to some
anthropologists, for example, pollution in metropolises can induce a
conditioned reflex which causes a kind of apnea (a temporary suspension
of breathing), leading to the progressive weakening of the sense of smell.
The same is true for food. The repetitive and always-the-same taste of
many industrial products, combined with the massive overuse of sweeteners,
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salt and artificial flavorings, leads to a progressive decrease in taste sensitivity,
which in turn increases the use of these additives. The resulting habituation
translates into a limited sensibility, rendering us incapable of recognizing
and appreciating the varied and ever-different flavors of many “natural”
foods, like local and seasonal fruits and vegetables. All too often these are
neglected in favor of insipid greenhouse-grown produce. The stakes are
high. We risk irredeemably compromising our potential to make differentiated
choices, transforming us into “robot” consumers, guided by senses which
are increasingly unable to distinguish and select.
The first step to recovering lost ground is to rediscover nature as the origin
of all that surrounds us, including technological development. This will lead
to the reclamation of the diverse and numerous stimuli needed to regenerate
the senses, and consequently emotions and thoughts.
The sensory education workshops which we describe over the following
pages give participants the chance to take part in guided experiences in
a protected environment. These experiences will help them recognize and
interpret sensory stimuli and to become more aware in their food choices.
Locally produced foods play a leading role in this cognitive journey because
their quality reflects the culture which produced them and its connections
to the balance of the ecosystem. The workshops are the start of a path
which leads out, out to where to the responsibility of safeguarding nature
and building an environment rich in harmonious stimuli is demanding and
concerns each of us as individuals.
We hope that along the way even the youngest participants will be able to
orient themselves with greater awareness, and to use their trained senses
to evaluate the consequences which our choices have for their future,
coming together to confront the challenges of environmental and social
well-being which define our century.
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2.1 Methodology
2.1.1 Learning and changing through experience
The workshops which we propose are above all an ideal place for learning
and exchange. So what matters is not so much the physical space – it
could be anywhere, even outdoors – as the methodology used. This is
based on experience, on cooperation and the joy of doing things together.
The stimuli which arise out of the experiences allow each participant to
restructure their sensory memory. This takes place through a holistic journey
which travels from the senses to the emotions, incorporating manual,
creative, intuitive and imaginary skills, leading to an understanding of some
of the mechanisms which regulate consumption choices and assisting their
renewal.
The workshop is a space which promotes the uniqueness and diversity of
everyone’s experience, without judgment or prepackaged formulas. Here
our individuality is seen as a heritage which contributes to the enrichment
of the collective experience. This is particularly true for the youngest
participants. It is also important to realize that, however irrelevant or
unsustainable they might sometimes seem, the consumption habits which
mark individuals are an integral part of their perceptive structure, and cannot
be negated, only enriched and renewed through new experiences. Thus
every participant is the protagonist of his or her individual learning journey,
while at the same time encouraged to share rules and moments of exchange
and communication which contribute to education and reciprocal renewal.
2.1.2 Exercises and pathways
Familiarity and renewal
The exercises that we propose are based on experiences which integrate
elements which are familiar to the youngest children (snacks, fast food,
household customs, advertising) and elements which are new to their
sensory universe (tasting typical products, artisanal food production). This
prevents suspicion, which could lead to closure and refusal, and also
stimulates interest.
Simple/complex
The experiences start with a well-defined situation, simple and circumscribed
to begin with, but aim to lead outwards, to deal with the complexity of the
ecosystem and the sites of production and consumption which represent
the real space we deal with every day.
Joining and integrating the stages
Every exercise can be carried out on its own, but it is preferable to incorporate
them into the broader context of a journey which includes several stages.
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This allows the different sensory perceptions to be investigated more
thoroughly along the way, first on their own and then integrated, adding
value to the relationships and synergies between the different senses. In
any case, there is no final destination. Sensory education is a journey which
continues throughout one’s whole life, and every single stimulus is part of
the learning process. The more coherent, integrated and repeated the
stimuli, the greater their effectiveness in activating change.
Repeat and renew the experiences
It is therefore useful to repeat the experiences, both inside and outside the
workshop (for example at home), introducing innovations which arise out
of the participants’ new gains during the course, and giving them an
increasingly active role in planning. To reinforce the learning process it is
also important to encourage the participants to develop different interpretations
and to observe the experience from different perspectives. The additional
exercises which follow each experience have been developed with this aim.
First understand, then teach
Before leading the exercises it is usefully to personally test, at least once,
all the stages of the course (preferably with the help of an external observer),
to understand and further explore the desired objectives.
2.1.3 A common language for understanding and exchange
Acquiring a vocabulary suitable for representing our own perceptions is
indispensable to shape and consolidate an understanding of our experiences.
Language allows us to compare and identify similarities and differences,
which help reinforce logical and critical abilities.
The first step is to ask the participants to find an individual language,
encouraging them to describe their sensations through the search for new
words. It is important to guarantee everyone the chance to freely express
their own sensations, without any preliminary judgment.
Only after an expansion of their personal vocabulary will it be possible to
develop a common language, through the exchange and comparison of
data, which will allow the sharing of the results of the experience. Collective
evaluation is a fundamental step of this cognitive journey, because it helps
to overcome the boundaries of subjective perceptions and tastes and allows
an objective idea of quality to be reached. Through sharing one can
understand, for example, that some unpleasant foods can actually be of
very high quality and that, conversely, other particularly popular foods can
be of very poor quality.
But the task of consciously sharing language goes beyond the scope of
food, allowing us to build a dialog between ourselves and others. This is a
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fundamental premise for confronting the complexity of the world of
consumption.
Some advice:
Clarify together with the group the meaning of each term.
Use precise terms to describe the sensory characteristics being examined.
Keep to the selected vocabulary during the tests, avoiding synonyms.
Do not use implications, pleasure-related or subjective expressions
(I like, I don’t like), just the terms which have been discussed together.
At the end of every chapter you’ll find a short word list relating to the sense
being explored (the box called “Describing with…”). Develop exercises and
games which allow vocabulary to be enriched, with a difficulty level appropriate
to the age group.
2.1.4 Knowing with the senses
The perception of the environment which surrounds us, and therefore also
of food, is always tied to the contemporary activation of multiple sensory
stimuli, which are then interpreted based on past experience.
In the case of food, for example, even though one sense might sometimes
dominate over others, the profile which we perceive is the result of the
combined action of the senses. This, together with the cultural baggage
linked to the influence of the surrounding environment, defines our choices.
However to recognize and appreciate the quality of a food it is useful to
learn how to interpret different sensory stimuli individually and to understand
some of the mechanisms through which they combine together and interfere
with each other, leading to multisensory perception.
Following an initial multisensory tasting to stimulate the curiosity of the
participants and allow them to grasp some of the emotional aspects linked
to the choice of food, the course then confronts the senses one by one,
finally returning to a multisensory evaluation. The new skills acquired should
now make this a more informed and aware experience.
2.1.5 At what age?
There are no age limits for participating in experiences and exercises aimed
at refining the senses.
However, we remind you that up to 7 or 8 years old children have a
subjective, intuitive and all-encompassing view of reality. It is therefore hard
for them to separate the different sensory spheres from each other, to
confront the processes in an analytical way and to rationally examine other
people’s points of view. Up to this age, it is preferable to work on influences
which arise from their everyday experiences. Meals at home or at school,
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snacks with friends, visits to factories or farms and the progression of the
seasons represent spurs to learning how to distinguish one sense from
another and to intuitively associate them with reality, enriching it with
imaginary and emotional aspects. These contribute in a determining way
to the creation of a child’s sensory memory, defining tastes and habits.
From age 12 and on, when logical and analytical capacities are more
advanced, children manage to critically analyze sensory perceptions in
relation to the environment and can construct an exchange of ideas with
peers and understand their point of view. This is the moment to guide them
to confront and evaluate different types of foods and their relationship with
the resources needed to produce, distribute and consume them.
Each of the exercises includes suggestions for different age groups, look
for the hands which indicate specific age groups in the experiences and
exercices which follow.
indicates suggestions for younger children up to age 7
indicates suggestions for children age 12 and over
The exercises can also be held with adults. Those designed for the youngest,
in particular, help to encourage playful, intuitive and emotional aspects
often suffocated by rigidly rational patterns. For adults they can represent
a regenerative experience.
2.1.6 How many participants?
The interactive nature of the experiences and the need for full exchange
between the participants mean that it is advisable to have groups of no
more than 20 people. If you have to deal with a larger class it will be
necessary to break it up into smaller groups and choose some of the simpler
exercises.
2.1.7 What foods?
If the workshop is a privileged context for bringing participants closer to the
environment and nature, to begin with locally produced foods must be
promoted through the use of high-quality products, made using techniques
which respect the environment and local traditions. However, this must not
be at the expense of respecting and valuing every individual’s cultural and
religious identity, above all if the groups are composed of different nationalities
and/or ethnic backgrounds (as is often the case with school groups).
Industrial products can be used as a counterpoint, providing many jumping-
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off points for deeper reflection.
The differences make the evaluation more interesting and dynamic, allowing
different paths of analysis to be followed after an examination of the sensory
quality. To achieve a more complex vision of quality as something which
includes ethical, environmental and health aspects, it is very important to
guide participants in reconstructing the journeys and the stories of the
products being sampled, retracing the trail which will lead to the products’
links to nature and artisans.
Factories, food artisans, markets and supermarkets, restaurants and home
kitchens are all places to be explored. Excursions can take place autonomously,
with the support of documentative material, by assigning everyone with
tasks to carry out at home. The important thing is to share and guide the
interpretation of the stimuli which arise from these field trips.
2.2 Workshop Organization
2.2.1 Timing
Around two hours are necessary to ensure the development of the experiences
over an extended time period, respecting everyone’s individual pace and
ensuring the pleasure of working without pressure.
It is not advisable to extend this time, particularly with younger children.
The concentration necessary to carry out the experiences can be expected
only for short time periods.
2.2.2 Frequency
At least six to eight experiences are necessary to reinforce the potential
for change which they activate, and to challenge the senses individually
and together. They should be held weekly or biweekly. If a greater number
of meetings are possible, the appointments can become monthly. Draw up
a calendar, to encourage regular participation and continued interest.
During one-off events, the experiences can be held individually, for groups
of any age, serving to stimulate and satisfy the public’s basic curiosity.
2.2.3 Cooperation and division of tasks
The active involvement of the participants during every stage of the
experiences, from the sourcing of ingredients (a shopping trip can often
be very educational) to the preparation of the space, can contribute to the
consolidation of the group and develop perceptive, manual and organizational
skills. Before the start of each test, point out the common interests to be
shared and the different stages to be passed through, then assign everyone
with tasks, so that they all feel responsible for the final result.
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It is advisable to divide the participants into small groups, and then to assign
them different jobs in rotation – arranging the tables, reorganizing the room,
transcribing intermediate results, recording the samples (with words or
pictures), preparing the plates, etc.
2.2.4 Spaces
It is best to choose a location which has a sink and comfortable places to
sit for the participants. Different trash cans should be available for a separated
garbage collection.
2.2.5 Materials
Having on hand a basic set of supplies, stored in different boxes depending
on their function, makes it much easier to set up the workshop.
During the workshop remember to rigorously avoid wasting both food and
other materials, and to carefully organize the separate collection of garbage
(glass, paper, etc.).
Here is a list of some essential equipment:
Tools and dishes:
Plates, glasses, cutlery (if disposable, preferably made of biodegradable
materials like Mater-Bi or wood)
Paper napkins and paper towels for cleaning
Different sizes of knives (not too sharp for small children), large spoons
for stirring
Measuring jugs for holding and measuring liquids
Bowls and trays
Citrus squeezer, graters
Basic ingredients:
Salt, sugar, traditional local seasonings (like extra-virgin olive oil for
Mediterranean countries), vinegar, a selection of dried herbs and spices,
cocoa powder, caffeine, citric and malic acid (available from pharmacies),
lemons, limes, jars of aromatic herbs, fruits and vegetables
Cleaning materials:
Rags and sponges (to be kept clean and changed frequently), brooms,
basins of different sizes, cleaning products for sanitizing dishes and
surfaces
Stationery:
Paper, pencils, colored pens and crayons, evaluation forms for the sensory
tests (see next chapter), sticky labels, Post-It notes
Flipchart easel or blank poster attached to the wall, to record the collective
observations which arise out of group discussions. The sheets of paper
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can be saved for reference for future meetings.
Miscellaneous:
A digital camera and computer will help produce thorough documentation,
useful for future reference and development.
2.2.6 Workshop preparation
Wherever the workshop is held, the setting-up process represents an
important communication opportunity. It is helpful to create certain routines,
which allow participants to identify the space and to get into a suitable
frame of mind. Before starting, carefully arrange the space and make sure
the materials needed for the activities are organized and available.
When presenting foods, in particular, be aware of visual appearance, pairing
colors, shapes and images which allow immediate reference to the local
area and the time of year. This is the best way to ensure they will be
imprinted on the memory, creating associations and connections which are
important for future choices.
2.2.7 Hygiene and safety
Following certain rules will guarantee hygiene and safety during the handling
and consuming of food. These rules should become part of the setting-up
routine which helps identify the workshop space.
Personal hygiene:
Before any experience it is advisable to remove rings, bracelets and
watches and carefully wash your hands, with liquid soap, then rinse them
and dry them on a towel.
If possible provide the participants with a uniform: an apron and a hat
(such as disposable ones made of thin paper), which will improve hygiene
as well as helping them enter into the role.
Cleaning:
Everyone should help with cleaning dishes, utensils, cutlery and work
surfaces, before and after the practical tests.
Product safety:
Check the expiry date on all foods and keep perishables in the refrigerator
(which should be kept clean) until needed.
Taste the food as soon as it has been prepared, and avoid eating foods
cooked at home and leftovers from the refrigerator during the workshop.
Do not use foods with a high food-safety risk, like those which incorporate
raw eggs (mayonnaise and some creams); fresh, unpackaged cheeses;
fish and other perishables without packaging and expiry date. These
products can be tasted more safely at home or directly from producers
or retailers.
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Allergies and intolerances:
Check with the participants if they have any food allergies, consulting
parents if necessary, and choose foods which everyone can consume.

Organizing the workshop: a shared routine
Here are some guidelines to share with the participants during the workshop.

Preparation:
Before starting, materials should be arranged with everyone’s help. Dishes,
cutlery and other utensils should be clean and odorless, so as to avoid
unwanted sensory contamination. It is preferable to mark samples using
randomly chosen codes of three letters or numbers. The temperature of
ingredients can have a considerable effect on their sensory properties, so
check that this remains constant between tastings.
Alert senses:
At least an hour before the tasting the participants should start preparing
themselves by avoiding any food or drinks (particularly coffee, fruit juices,
sweets, chocolates, chewing gum, etc.) and not brushing their teeth or putting
on perfume, so as not to confuse the senses.
Punctuality:
Punctuality is important, as late arrivals can distract the group.
Explanation of the program:
After clarifying the common objectives and the procedures necessary to reach
them, explaining particularly the use of the forms and aspects of descriptive
language, everyone should have the chance to express themselves and ask
questions.
Silence:
Silence is important during the experiences, as any noise can be a disturbance.
Before the tests have been completed, opinions can be exchanged only within
groups.
During the tasting:
Do not allow any distractions, and instruct participants to chew slowly and
quietly, if possible with the mouth closed. Everyone should carefully record
their sensations on the correct evaluation form.
Between tastings:
Clean the mouth by eating a small piece of bread (preferably not salted) or
taking a sip of low-mineralized water, to avoid confusing tastes and to prevent
the senses becoming fatigued.
At the end of the tests:
This is the moment for a collective exchange of opinions and group discussion
of the results, summarizing them on a chart, board or poster which everyone
can see clearly. Though different opinions may emerge, it is important to
conclude with some final key words, summing up the importance of the
experience. Homework tasks can also be assigned.
Archive the material collected:
Notes, photographs and other material collected during the workshop or at
home should be preserved, or even better archived on a computer, for future
reference.
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Multisensory Perception:

Emotions, Memory and Experience
Experience 3.1: Analysis of a Snack
(For all ages)
This initial exercise aims to discover some of the links between the senses
and pleasure, relying in a spontaneous way on the sensations and emotional
influences linked to the subjective experience. During the tasting the
participants are guided to identify the role of the different senses in overall
taste perception and to focus on some of the sensations and emotions
linked to the experience. Why is this food enjoyable? What memories and
moments is it associated with? What ideas does it bring to mind?
The idea is not to obtain a precise quantitative evaluation of a food’s sensory
qualities (see Experiences 9.2.1 on p. 52 and 9.2.2 on p. 54), but to
arouse curiosity, to teach the basic rules of tasting and to make apparent
the need for the development of a common vocabulary to enable
communication and exchange of the sensations experienced.
With children younger than 6 or 7, focus the experience on differentiating
the individual senses, not always an easy task for them.

Materials:
A portion for each participant of a commonly consumed and enjoyable
snack food, for example a typical local product (seasonal fruit, cheese,
bread or another baked good), or alternatively a packaged snack
Small plates, paper napkins, glasses, low-mineralized water and the
individual evaluation form (Fig. 3.1) for recording data (only if participants
are over age 7)
A flipchart easel or blank poster, with a copy of the evaluation form
(Fig. 3.1) to collect the group’s data together.
Method:
Ask every participant to taste his or her sample and then immediately
record on the form the sensations perceived, examining the individual
senses one at a time, in the order indicated. If the children are not
old enough to write, guide them through expressing their observations
out loud, and write them directly on the easel or poster.
Collect the results on the easel or poster and comment on them together.
Point out what are the dominant perceptions (visual appearance, smell,
etc.) and which are more neglected (i.e. sound) or hard to express in
words.
Emphasize the differences which have emerged between participants
and invite everyone to explain further their final judgment on enjoyment.
Underline the need to develop together a common vocabulary, so that
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subjective sensations can be understood and shared with others.
How can that color be described exactly? How sweet is this food?
Summarize the sensory aspects which were unnoticed, from senses
which are still not refined, to stimulate curiosity and motivation to continue
with the exercises.
The song of the five senses
(From ages 4 to 7)
Together with the children invent a song or rhyme named for the food that
was tasted, made up of five lines, each dedicated to one of the five senses.
For example:
The Apple Song
The apple is round and red,
Hard and crunchy…,
…
Animal senses
(From age 7)
Ask questions about the senses in the animal world (at different levels
depending on the age). What is the most developed sense for a dog? And
for an eagle? Can fish hear sounds? etc.
I remember…
(From age 7)
What does the tasted food remind the participants of? Underline the fact
that the enjoyment of a food is often due to its association with pleasant
events in the past, many of which even date from earliest infancy.
Description
With the eyes
With the mouth
With the nose
With the fingers
With the ears
What does this food remind me of?
Why do I like this food?
Figure 3.1 Individual form for emotionally and subjectively evaluating a food.
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Sight
In an increasingly computerized and media-dominated Western society,
sight is the dominant sensory system. It has been estimated that as much
as 80% of the information which reaches our brain comes from visual stimuli.
The organ of sight is the eye. The eye transforms the energy of
electromagnetic light rays into electrical impulses, which are transmitted
to the brain by the optic nerve and then decoded.
Shape, color and appearance can provide us with useful indications for
choosing food. For example, they allow freshness and desirability to be
evaluated. Color, in particular, inspires expectations about taste. So we
expect a green tomato to be acidic and a brown dessert to taste of chocolate.
We learn from a very young age to be suspicious of foods which are not
colored in a familiar way. If a purple liquid poured out of a milk carton we
would not voluntarily drink it, even if the taste and smell were normal.
The visual attributes of a food product, like shape, appeal of the packaging
and above all color, play a crucial role in its commercial success. The food
industry, which makes extensive use of additives to modify products based
on consumer tastes, takes these visual aspects into great consideration.
According to the industry, a food must correspond to our expectations.
This is why a mint syrup or a lemon candy, neither of which would naturally
have any color, are artificially dyed green and yellow respectively. The color
of a product must also be constant and not subject to any natural variability,
so that it can be recognized and we can form an attachment to it. It is not
by chance that industrial products are often artificially colored to restore
the natural hues lost during processing. Consumers are so used to this
kind of modification that they often find it hard to recognize a food’s true
colors: When faced with a particular product, there is no doubt when it is
vividly green, yellow or red, but instead when the expected colors are
absent!
The indiscriminate use of additives does not concern only the visual aspect
of foods, but also their aroma and taste (see the box on flavor in Chapter
5, p. 27). It is estimated that the US food industry alone uses 3,000 tons
of colorings every year. The art of increasing the appeal of a food through
colored additives is nothing new. Even the Ancient Romans, for example,
used great quantities of saffron to dye their dishes a positive and reassuring
yellow.
Some colors are unquestionably more tempting than others, due to their
effect on our imagination. Green recalls nature and the reassuring freshness
of plant products. Children, however, often associate it with tart fruits and
vegetables and reject it. Red, in all its different shades, appeals particularly
to younger children (so candies, syrups and other products aimed at them
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are often colored red) but can also inspire strong repulsion (like the red
of rare meat). Black and brown instinctively inspire a negative response
because they are the colors often linked to deterioration (meat and produce
become darker as they decay) and burned food.
It should be remembered that an attractive appearance does not always
mean quality and safety. In nature, for example, there are wild berries which
can be very beautiful but are also very poisonous, and some industrial
products which are particularly aesthetically pleasing (for example some
kinds of candies) are anything but desirable from a nutritional point of view.

Experience 4.1 Look but…Don’t Touch!
(For all ages)
This experience is intended to stimulate observational ability and visual
memory. Participants are asked to draw up an identity card for three or
more foods in the same category, emphasizing only similarities and
differences in appearance. This helps them investigate characteristics linked
to visual perception, like nuances in colors and shapes, and to refine their
visual description vocabulary. Choose typical local products of plant origin
like fruit, vegetables, cereals or legumes and promote aspects relating to
biodiversity.
If the product is suitable, concluding with a tasting allows the visual experience
to be connected to taste.

Materials:
Some different products of the same category (like apples or oranges,
if there will be a tasting at the end, or beans, or wheat)
Sheets of paper, pencils and crayons
Small plates, paper napkins, glasses and low-mineralized water if there
will be a final tasting
A flipchart easel or big piece of paper hung on the wall, to collect the
data together
Method:
Place the products to be described in clear view on a table. Ask the
participants, alone or in groups of four or five, to draw them and describe
them using the most suitable adjectives, concentrating on similarities
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and differences.
When every identity card has been compiled, share the results, writing
them on an easel or a poster and discussing them together, examining
particularly the most common observations and the most unusual.
Children under 7 can just draw the products. Attach all the drawings to
a large sheet of paper and together search for the words which describe
the most interesting characteristics.
Finally, if desired, taste the product.

Rural landscapes
(From age 12)
The visual journey can also be extended to the agricultural landscapes
where the products examined are produced. This can then become a starting
point for discussions about the environment and industrial versus artisanal
production. For example, it can be interesting to discuss the reasons behind
the different appearance of organic fruits and vegetables and those produced
through intensive cultivation (i.e. fruit which has grown outdoors as opposed
to sheltered in a greenhouse usually has an uneven surface, with small
imperfections and marks).
Visual memory
(For all ages)
Arrange some of the previously suggested foods on a cart or table and give
the participants one minute to memorize some of their visual attributes.
Cover the foods with a cloth. Based on how much they remember, they
should compile a visual identity card for each food. Make it a competition!
Explain that concentration is crucial for good results.
The colors of the seasons
(From age 7)
Select about 20 local fruits and vegetables and work out the months in
which they are naturally available together with the participants. Construct
a table with 12 columns, one for each month of the year, and lines for each
of the fruits and vegetables (Fig. 4.1).
For every fruit or vegetable, fill in the months when available with the color
of the fruit or vegetable, leaving the months when it is unavailable empty.
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Comment together on the colorfulness of the different months of the year.
Is there one season more colorful than the others? Are there plants which
change color during their lifecycle (like wheat)? The same exercise could
be done with a collection of photographs, drawings and collages of fruits,
vegetables, landscapes and seasons.
Finally invite the participants to reflect on the environmental impact of
buying fruits and vegetables out of season, imported by air from faraway
countries in the age of global warming.

Food

Jan. Feb. March April May June July

Aug. Sept. Oct. Nov. Dec.

Apple
Pear
Peach
...
Figure 4.1 The color calendar of local fruits and vegetables.

Color atlas of local fruits and vegetables
(From age 12)
Take a map of the local area, draw up a list of typical products and associate
each one with its production zone. Try to accurately describe the colors of
each product, specifying hue, tone and intensity.

Experience 4.2 On the Hunt for Colorings
(From age 7)
This experience looks at the colorings present in foods and the importance
of color in determining a food’s appeal. The guided discussion which follows
can become an interesting debate on artificial colorings, the world of industrial
food production and marketing strategies linked to appearance.
The starting point is a laboratory-style test which reveals the presence of
artificial colorings in foods.
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Materials:
A couple of drinks from the same category, one with artificial colorings
and one without (i.e. an emerald-green mint syrup and an organic mint
syrup with almost no color; artificially colored orange juice from a box
and freshly squeezed orange juice, etc.) Attention: many industrial
products today contain natural colorings, which do not work with this
test. Read the label carefully before buying.
Wads of undyed, raw wool
Pieces of litmus paper for measuring pH (available in pharmacies)
White vinegar
A stove or hotplate with 2 burners and 2 small pans
Method:
Place the drinks in separate pans, each with a wad of wool. Add white
vinegar drop by drop until the pH of the solution reaches around 3 or 4
(controlled using a piece of litmus paper).
Bring the solutions to a boil, boil for 30 minutes, then turn off the heat
and extract the wads of wool. Rinse them under cold water…magic! The
wool which was in the solution with the artificial coloring maintains its
color indelibly, even after being rinsed.
For particularly young age groups, using colored candies is highly
recommended. Place about ten in water with the wool and bring to a boil,
letting them completely dissolve and dye the wool. Give each child a
wad of wool and let them immerse, extract and rinse it themselves, to
assist their involvement in the test. Especially if the experiment is
repeated a few times, you will be left with a large number of pieces of
colored wool, which can be used to construct a soft, multicolored artwork.
Natural and artificial dyes
(From age 12)
Assign the participants the task of studying the natural pigments used in
local cooking to make dishes more appealing (saffron, curry, etc.) and then
to study the artificial and natural colorings (carotenoids, anthocyanin,
curcumin, etc.) used in the food industry.
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The colors of advertising
(From age 12)
Provide a large number of magazines and ask the participants to cut out
advertisements for food products and arrange them based on their colors.
Make a poster with the collected material. The same exercise can be done
with industrial food packaging.

Describing with the eyes
Ask the participants to come up with new adjectives and similes (i.e. cloudy
like unstrained broth).
A physical state can be…
liquid like water, solid like nougat, compact like a hard cheese, powdered like
cocoa, crystalline like sugar or salt, gassy, doughy, dense, fluid…
A surface can be…
uniform like butter, rough like orange peel, wrinkled like a leaf of Savoy
cabbage, cracked, coarse, withered, smooth, hairy, polished, velvety, damp,
blistered…
Based on shape and size, an object can be…
long like spaghetti, round and flat like a pizza, puffed like a soufflé, domed,
small, enormous…
The light creates effects which make an object…
opaque like a grape, glossy and bright like a cherry, crystalline, transparent
like a glass of water, murky like…
The shade of a color can be…
milk, ivory, straw, cream, snow, chalk, pearl white… cadmium, lemon, banana,
canary, custard, egg, ochre yellow… cherry, blood, ruby, garnet, strawberry,
coral, geranium, brick, rust, amaranth, wine, crimson, cardinal, carmine,
bordeaux, flame, flag, scarlet, vermillion, auburn red… violet, lilac, mauve
purple… sage, pea, apple, emerald, copper, bottle, fern, musk green…
ultramarine, turquoise, cobalt blue… dirt, chestnut, chocolate, milky coffee,
black coffee, sepia brown… smoke, ebony, grape black…
Based on its intensity, a color can be…
clear, bright, loud, clear, solid, strong, dense, intense, vivid, gaudy, flamboyant,
brilliant, vibrant, glowing, pallid, pale, muted, faded, dull, wan, dead, shadowy,
dark, warm, cold, light, transparent, luminous…
Based on its evenness, a color can be…
regular or marbled, salt and pepper, dotted, streaked, patchy…
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Smell
Mysterious, intuitive and instinctive, olfaction (the sense of smell) is the
oldest sense in the development of living organisms. More than any other,
it affects the irrational and emotional in us, profoundly influencing our
moods. It can induce excitement or calm, feelings of sympathy or instinctive
rejection, signaling the closeness of threats or dangers. Just think, for
example, of how the smell of burning puts an organism on alert and makes
it suspend all other activities. This characteristic has a neurophysiological
explanation: olfactory stimuli reach the cerebral cortex directly, without
being first filtered by the thalamus, the part of the brain responsible for
rationalizing information from all the other senses and relaying it to the
cortex. This makes it very hard to describe smells and give them names,
while it is much easier to describe a picture seen at an exhibition or
remember the melody of a song. Sight and hearing, in fact, are senses
mediated by the most solid rational connections.
To compensate, smells become indelibly imprinted on our memory and
often just a whiff of a previously encountered smell is enough to send the
mind back to even the distant past and to evoke emotions which had lain
dormant for years.
This effect on unconscious and emotional memories plays an important
role in the choice of foods from our earliest days, with even newborns able
to recognize the smell of their mother’s body and milk. Throughout life
many other foods will be rejected or appreciated based on their smell. Often
it is actually the aroma left by the artificial flavorings added to industrial
products which makes them acceptable, when in fact without the additives
they would be dull and odorless due to their processing. On the other hand
the complex legacy of fragrances contained in many quality artisanal
products, like oil, honey, wine and cheese, is one of their most important
defining elements and aids recognition of their value.
From a physiological point of view smell is a chemical sense. The receptor
cells, located on the surface of the olfactory epithelium (an area of the nasal
cavity located halfway between the nose and the mouth) are sensitive to
chemical stimuli induced by volatile odor molecules which separate
themselves from the odorous object. While there are a relatively limited
number of tastes, there are over 400,000 substances which, combined
amongst themselves, create the numerous smells which we can perceive.
Olfactory stimuli can be divided into external and internal. External stimuli
reach the olfactory epithelium when they are inhaled through the nostrils.
To perceive them with maximum intensity one needs to inhale quickly and
repeatedly, as animals do when they are sniffing something.
The internal stimuli, on the other hand, arrive at the olfactory receptors via
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the choanae, orifices which transmit air from the nose to the throat and
also carry the vapors which develop during chewing to the nose. Their
perception is more intense during the breathing-out phase, if chewing with
the mouth closed.
The sense of smell can provide us with information on food from a distance,
when we perceive its emanations during breathing, as well as at the moment
of eating, internally registering a series of aromatic nuances called in-mouth
aroma which, when combined with the tastes (perceived by the actual
sense of taste, which will be dealt with in Chapter 7) determines the overall
sensation known as flavor (see 9.1).
Odor molecules are transported by vapor. Warm or hot substances have
a stronger smell than those which are cold, because the volatility of foods
increases as their temperature rises. Chewing can help warm up cold foods.
Ice cream, for example, has little smell, but once in the mouth it can cause
very intense flavor sensations. Both internal and external olfactory perceptions
are necessary to allow us to taste foods in all their complexity. According
to some neurophysiologists the perception of taste is due as much as 90%
to the receptors in the nasal cavity, and only 10% to the taste buds.
Olfactory sensitivity can vary greatly from person to person, to the point
of some people needing a concentration 100 times greater than others to
notice a smell. This characteristic cannot be generalized: Someone could
have “a good nose” for a particular odor, but a very low sensitivity to another.
Smell is one of the senses which is most susceptible to fatigue and
adaptation. If we find ourselves in a place with a strong smell, for example,
our sensibility to the smell will rapidly diminish. For this reason people who
live in places with very polluted air like big cities, full of unpleasant and
clashing odors, tend to find their sense of smell weakened. The same effect
can come from overuse of deodorants, perfumes and artificially flavored
industrial foods.
Experience 5.1 Discovering Local Aromatic Herbs
(For all ages)
Participants are invited to better understand their olfactory capacity through
a test to recognize some of the herbs used in local cuisine. The exercise
helps to focus attention on the sense of smell and to understand its
importance in food choices.
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Materials:
5-6 different aromatic herbs, ideally those commonly used in local cuisine
About 20 empty plastic film containers, yogurt tubs or other small,
opaque containers
About 20 small squares of fabric, 4 cm by 4 cm
About 20 elastic bands or a few meters of string
Labels
Paper and pencils, the form (Fig. 5.1)
A flipchart easel or blank poster, for collecting the group’s data
Method:
Take a small amount of each herb and divide it between in two containers.
Leave one uncovered and cover the second one with a square of fabric,
attached with an elastic band or a piece of string. Label the covered
containers with a code. If there are many participants, make several
samples for each herb so the exercise goes faster.
Before starting, explain that it is necessary to inhale several times at
brief intervals in order to best perceive the odors.
Present the herbs one at a time in the uncovered containers, inviting
everyone to observe and smell them. Which herb has the strongest
smell? Which is the most delicate? Establish together a classification of
pleasantness for the different herbs. Highlight any differences in evaluations.
Now proceed to the blind recognition test. Pass around the different
covered containers and ask everyone to make a note of which herb they
think is in each one, using the form shown in Fig. 5.1.
If the participants are less than 7 or 8 years old, limit them to three or
four examples of easily identifiable herbs and ask only that they try and
recognize the herb.
With older children the tests can be expanded and the discussion taken
further. Do the aromas provoke any particular memories? What herbs
are used in the kitchen at home? Also underline the fact that the
description of a smell is a particularly complex operation and that it can
be hard to find the right adjectives. Collect the data to share on the
flipchart or on the wall.
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Aromatic herb

Sample code

Rosemary
Sage
Bay
Basil
...
Figure 5.1 Form for olfactory recognition of aromatic herbs.

Smells like…
(For all ages)
Repeat the exercise above with different ingredients: spices, fruit peels,
chopped vegetables (chopping helps release the aroma). You can also use
odorous samples from daily life (soap, coffee, erasers, damp paper, etc.)
or from nature (leaves, flowers, grass, dirt, etc.) and look for similarities
with food smells.
Attention: avoid substances which can cause irritation (piquant spices,
detergents, etc.).
Once the results have been obtained prepare a smelly poster, sticking on
the samples examined and matching them with the comments of the group.
A fragrant walk
(For all ages)
Take the exploration of the sense of smell further by “switching on the nose”
and having the participants record in a notebook the sensations perceived
during a nature walk (in a forest, field, etc.) or a walk in the city. The
notebook pages should be divided into two columns. In one the participants
should indicate the source of the smell, and use the other to describe it
with adjectives and similes. If a smell is particularly hard to describe, they
can just note the source, then later discuss together in a group the “difficult”
adjectives.
A similar experience can take place in locations where food is prepared.
Send the participants on an “olfactory mission” to a bakery, a restaurant,
a cafeteria, a fast-food restaurant, etc., and encourage them to compare
the quality of the smells with the quality of the food produced.
With children less than 7 years old, note down the adjectives that emerge
during the exercise and then use them at the end to make a song or nursery
rhyme.
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Experience 5.2 Smelly Pairs
(From age 7)

Materials:
The same materials as for 5.1, but with different odorous substances
instead of herbs. These do not necessarily have to be foods, and could
include lavender, coffee, tea, soap shavings, etc.
Procedure:
Put together about 20 or 30 film containers or yogurt tubs filled with
various odorous substances as described in Experience 5.1, so that
there are two containers with each substance. Close all of the containers
with fabric squares.
Seat the participants around a table. Taking one container at a time, let
everyone smell it then place it on the table in a precise position, which
will not change during the course of the game (perhaps creating ordered
rows of six or seven containers each).
When all the containers have been smelled and arranged on the table,
the hunt for the smelly pairs can start. In turn, each participant selects
two containers, trying to remember the position of those with the same
smell. If they have a good memory and manage to guess the position
of two containers with the same smell, they get one point, and those
two containers are removed from the table. However if the two containers
chosen have different smells, they must be returned to exactly the same
spot, after having been resmelled by all the participants, passing them
quickly from nose to nose and refreshing their “olfactory memory.” The
winner is whoever earns the most points.
At the end of the game, reveal the contents of the containers.

Remembering with the nose…
(From age 12)
Prepare four or five boxes, each with a different product, preferably chosen
from foods typical to the local area, with pleasant and easily recognizable
smells (bread, oranges, apples, cheese, etc.).
Divide the participants in groups. Assign each group a box and the task of
smelling it blind, to guess what product it contains. Each member of the
group should imagine or remember an occasion, a setting or a story
connected to the mystery food. The experience then becomes a pretext
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for collecting accounts of personal and family experiences of certain foods
and for reflecting on the links between customs, foods, emotions and
memories. This can also be done through interviews.
If the group is composed of people with different nationalities and cultures,
some of the smells could be strange to them, or connected to an unusual
situation. Drawing attention to this can lead to interesting discussions.

Flavors
Fruit preserves added to yogurt months after the harvest, freeze-dried
vegetables in soups, beef broth without beef, rapid ripening… Often the socalled “taste design” of industrial products involves production processes
which irreversibly compromise the natural aroma of ingredients, which is very
volatile and dependent on an enormous number of human and environmental
factors. So here is a solution which removes constraints and allows, among
other things, savings on the purchase of raw materials: the addition of standard,
long-lasting and indestructible flavorings to foods.
Omnipresent additives to packaged products (estimated to account for up
to 90% of the taste “illusion” when the product is eaten), the flavorings added
to food are divided by law into different categories.
Artificial flavors are molecules invented from scratch by humans. They do not
exist in nature, but are obtained by chemical synthesis in the laboratory.
Nature-identical flavors, also produced by chemical synthesis, are identical
reproductions of molecules present in nature. Finally natural flavors are
obtained in the laboratory by chemical extraction, not synthesis. They often
derive from natural substances produced using bacterial cultures, or raw
materials which have nothing to do with the food whose aroma is imitated.
Natural raspberry flavoring, for example, is obtained from cedar wood shavings.
In addition to damaging the sense of smell, the overuse of added flavors is
now being considered as a possible risk factor for certain food intolerances
which are widespread in infancy, and suspected to contribute to some
behavioral disorders.
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Describing with the nose…
Ask the participants to come up with new adjectives and similes (i.e. aromatic
like the smell of rosemary).
From age 12 and up, also ask them to review the “smell categories” indicated
here and to assign as many commonly consumed foods as possible to each
one.
A pleasant smell (synonyms: perfume, fragrance, scent) can be…
fragrant like lemon, fruity like wine, musky like a wild mushroom, smoky,
amber-scented, intense, delicious, light, balsamic, aromatic, unmistakable…
An unpleasant smell (synonyms: stink, reek, fetor, stench) can be…
bad, nauseating, disgusting, stomach-turning, repugnant, revolting, rotten,
fetid, putrid, foul, rancid, acrid, pungent, acid, sulphuric, garlicky…
Smell categories include…
floral (violet, rose), vegetal (grass), fruity (apples, pears), nutty (walnuts),
toasted (toasted almonds), chemical, ethereal, animal, woody, balsamic,
spiced…
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Touch
Like smell, touch is another ancient, primordial sensory system, present
even in the membranes of single-celled organisms. It has reached a
particularly evolved form in our species. Just think of fingertips which help
us sense surface irregularities or the details of the weft of a fabric which
are imperceptible to the naked eye.
Tactile sensations play a fundamental role in our perception of food and can
be divided into cutaneous and oral. The former derives from the stimulation
of the mechanoreceptors present in the skin, in particular in the fingertips.
Today it tends to be undervalued in the name of respecting hygienic rules,
which forbid touching food at the moment of purchase and during
consumption. Oral tactile sensations come from mechanoreceptors present
inside the oral cavity, mainly on the tongue, allow us to evaluate the
consistency and structure of foods, also called texture. This is an important
food attribute, reflecting the spatial disposition of the molecules which
compose it. It contributes greatly to determining the overall sensations that
we perceive during chewing and swallowing. In fact the consistency of a
food has a profound impact on its level of acceptability and enjoyment
(“palatability”) and can have a psychological and emotional influence as well
as physiological. It has been shown, for example, that the thicker the sauce
the more intense the flavor.
In general we value crunchiness and crumbliness (also known as friability),
as foods with these attributes provide a strong sense of success when
bitten into. Softness and creaminess are reassuring because of their
connection with infant foods. We tend to reject foods which are too hard
or tough because the effort of chewing them gives an unpleasant sensation
of failure.
The fat content is one of the factors which can influence the consistency
of foods, giving them greater palatability and making their consumption
more pleasant (as well as increasing the calorie content).
Sensory stimuli which technically belong to other sensory spheres are often
included within the sense of touch. These include heat, which is sensed
by a sense of its own, thermal perception, and pain-causing stimuli, which
belong to the pain-perceiving nociperception sense. This latter sense is
responsible, among other things, for the sensation of spiciness we get
when we eat dishes flavored with pepper or chili pepper.
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Spicy like…
(From age 7)
Though often categorized as a taste, spiciness is actually a burning sensation
caused by the presence of certain irritating substances which are sensed
by the mouth’s pain receptors. The use of piquant spices in the kitchen can
be linked to hygiene: They have an antibacterial and vasodilatory effect,
which means they help prevent food-borne illnesses and mitigate the effects
of hot temperatures. It is no coincidence that spiciness is found most often
in the cuisines of hot countries. Taste very small quantities of local aromatic
herbs to identify the perception of spiciness. Take the experience further
by seeking out spiciness in some vegetables or spices. Connect these
products to the cuisine and traditions of the local area.
Experience 6.1 Tasting With the Hands: Food Textures
(For all ages)
This experience helps value touch as a cognitive sense. The participants
are asked to use cutaneous tactile sensations to identify certain mysterious
objects hidden inside closed boxes.

Materials:
For the boxes:
About 10 shoe boxes, scissors, dark fabric, sticky tape
Mystery objects to hide in the boxes:
For younger children:
Different kinds of fruits and vegetables
For over-12s:
Choose mystery objects which are not easily recognized by touch, for
example different flours and ground meals (like cornmeal) or grains and
legumes of different shapes and sizes (wheat, farro, quinoa, lentils, etc.).
Additionally:
Paper, pencils, individual forms (Fig. 6.1)
Flipchart easel or poster to collect the test results
Method:
First of all build the boxes. Cut a hole in the side of each box big enough
for a hand to enter. Cut the fabric into strips large enough to cover the
hole and attach them tightly to the boxes with the sticky tape. Cut a 10cm slit in each piece of fabric. Number each box.
Show the participants the different objects, pointing out the tactile
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differences between each of them, looking at the shape, consistency,
size, temperature, surface, etc. Ask the participants to touch each of the
objects in turn.
Place each object in a box, without letting the participants see.
Pass the boxes around, letting everyone reach inside and guess what
each of the boxes contains. They should use the form to note the
characteristics of each object.
If the children are younger than 7, let them describe their impressions
out loud, then write them on the flipchart or poster.
Collectively examine the data obtained and summarize it on a big sheet
of paper. The winner is whoever has correctly guessed the most objects
and come up with the highest number of terms to describe their tactile
characteristics.

Tactile characteristic

Description

Shape
Consistency
Size
Surface
Temperature
The mystery object is:
Figure 6.1 Form for recognizing a food/object through its cutaneous tactile characteristics.

What’s in the pillow?
(For all ages)
A slightly more complex variation of Experience 6.1 comes from partially
emptying a pillow and filling it with five or six mystery objects of more or
less different shapes (depending on the age of the participants). Reclose
the pillow and let the participants feel it, to see if they can guess the objects
hidden inside. Ask which tactile attributes (shape, size, etc.) can be perceived
inside the pillow, and which cannot. Are there more or less than those
perceived in Experience 6.1?
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Hands in the dough
(For all ages)
Cutaneous tactile sensations can be stimulated through the preparation of
different doughs, an activity of which children (and adults) tend to be
particularly fond. This practical test allows observation of how the consistency
of the dough changes through the phases of mixing and kneading. Doughs
can be prepared for bread, egg pasta, tortillas, shortcrust pastry, etc. If
butter or oil is added, try and verify what happens before and after the
addition of fat. Does it change something? What? It is important to then
prepare a food with the dough and taste it together.

Experience 6.2 Tasting With the Mouth: Food Consistencies
(From age 12)
The participants take part in a test to recognize and describe oral tactile
sensations. The aim is to learn to describe the consistency of a food and
to associate it with how enjoyable it is.

Materials:
4-5 local products with very different consistencies (i.e. cheeses, baked
goods, fruits and vegetables), with enough for every participant to taste
each one
Trays, small plates, paper napkins, glasses, water for cleaning the mouth
after each tasting
Paper, pencils, evaluation form for oral tactile characteristics (Fig. 6.2)
Flipchart easel for collecting the data together
Note: To explain the concept of “palatability,” add some slices of bread and
a small amount of butter to the basic foods.
Method:
Divide the participants into groups and assign each group a tray with four
or five foods of different consistencies. Ask them to taste each food,
concentrating on the tactile sensations perceived in the mouth. Use the
adjectives in the vocabulary box at the end of the chapter (p.34) to
guide them, with questions like: Is the surface rough? Does it have
bubbles? Is the consistency viscous? Hard? Soft? Which of these attributes
is the most pleasant? Ask the groups to choose the most appropriate
adjectives and compile together a form for every food (Fig. 6.2). Encourage
them to think of two or three other foods with similar tactile characteristics
(i.e. a pear has a consistency quite similar to an apple, but is usually
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more juicy and granular).
If the participants are older than 12, ask them to describe in detail the
consistency of the samples, assessing in turn the principle attributes
(hardness, cohesion, viscosity, elasticity, stickiness, crumbliness,
chewiness, gumminess, etc.), after having given them a definition of
each one with the help of the glossary (p.34). Always give examples of
foods in which the characteristic is particularly pronounced (i.e. viscous
like honey, hard like stale bread, etc.), inviting everyone to provide other
examples. Are these tactile characteristics which make a food more or
less enjoyable? Can the same characteristic sometimes be pleasant in
one food and unpleasant in another?
When all the forms have been compiled, collect the descriptions together
on a poster or flipchart, looking particularly at which adjectives were the
most commonly used by the group and which were more uncommon.

Food
Green apple

Tactile attribute

Description

Surface

Smooth…

Consistency

Juicy, mealy…

Foods with similar consistencies: …
Figure 6.2 Form for evaluating a food on the basis of “internal” tactile sensations.

Palatability
(From age 12)
Finally introduce the concept of palatability, using the definition in the
glossary (p.34). To assist understanding provide small samples of bread
with and without butter, calling attention to how the palatability increases
with the fat content. At this point reconsider the foods used for Experience
6.2 and comment together on their palatability. Which ones are the most
palatable?
Fat or lean?
(From age 12)
Organize a tasting of cheeses (preferably local) with different fat levels,
encouraging the participants to note differences in softness and palatability.
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Describing with the hands and the mouth…
Ask the participants to come up with new adjectives and similes (i.e. crunchy
like a cracker).
Consistency can be…
sticky like honey, gluey like over-cooked pasta, creamy like a fresh cheese,
watery, crystalline, crunchy, hard, elastic, floury, mealy, stringy, crumbly,
gassy, gummy, grainy, soft, fatty, flabby, sandy, silky, smooth, foamy, spongy,
juicy, tender, unctuous, viscous…
Temperature can be…
icy like a popsicle, cold like a sorbet, warm, hot, boiling…
Surface can be…
rough, smooth, hairy, bubbly, pebbly, corrugated…
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Taste
Taste, like smell, also provides information on the chemical composition
of the food, exploiting the action of the chemoreceptors which send
information to the brain in the presence of specific molecular families. The
taste receptors, located on the tongue and throughout the oral cavity, are
sensitive to certain substances like sugars, proteins and sodium chloride.
Compared to smell, which can detect hundreds of thousands of different
odors, taste is a relatively poorer sense: Its receptors are able to give
information regarding a limited number of qualities, commonly known as
basic tastes. So far distinct sensory receptors have been identified for
sweet, salty, umami (or savoriness), bitter, acid and finally fat, a recent
discovery. Not all the tastes are appreciated in the same way. In the majority
of cases sweet, salty and umami, connected to molecules essential for life
(respectively sugars, sodium and amino acids) are associated with pleasant
and satisfying sensations. In fact we have an innate preference for these
tastes, and accept them from birth. The same is true for fat, which, together
with delicious tactile sensations, also brings with it a high energy level. This
energy was fundamental for survival in the past, when food was scarce.
Bitter and acid, on the other hand, are often associated with toxic substances
like alkaloids or decayed foods, and are instinctively rejected. We learn to
appreciate them only after a proper education of the senses.
The organism often communicates which nutritional substances it needs
through the pleasurable sensations associated with tastes. Enjoyment of
saltiness, for example, increases when it is hot and the body sweats,
because a greater quantity of sodium is needed.
The perception threshold of different tastes, extremely variable from person
to person, depends on numerous different factors, some innate, and others
linked, for example, to food habits. For a substance like quinine or sugar,
sensitivity can vary from 1 to 500 depending on the individual.
Like the smell receptors, taste receptors are also subject to fatigue, and
their sensitivity threshold is raised if they are overly stimulated. It is therefore
preferable to avoid excessively sweetening or salting food, to prevent the
receptors of that taste become fatigued and their sensitivity lowered,
pushing us, in a vicious circle, to sweeten or salt our food even more. Largescale consumption of sweetened products is also considered one of the
main causes of tooth decay and the obesity which plagues our society,
while a diet overly high in sodium can cause high blood pressure.

35

7
Experience 7.1 Recognizing Four Basic Tastes
(For all ages)
This test helps participants to distinguish the four basic tastes (sweet, salty,
bitter and acid) and isolate and localize the sense of taste, differentiating
it from other senses, particularly smell. Smell is always a factor in taste
perception, to the point that the term “flavor” is often used to describe
aromas (i.e. hazelnut flavor, coffee flavor, etc.).
With the youngest ages, concentrate on recognizing the different tastes,
and connect them to commonly eaten foods. If the children cannot write,
label the foods with a drawing/ideogram and collect their spoken observations
on a big sheet of paper.
From ages 10-12, it can be interesting to compare different individual taste
sensitivities and link them to individual food habits, establishing relationships
between preferences and individual sensitivity.

Materials:
For the tasting, we suggest using two different sets of solutions, depending
on the ages of the participants:
Solutions for younger children (up to age 12)
Strained juice of 1 lemon
1 teaspoon salt
4 teaspoons sugar
1 teaspoon instant coffee
Solutions for older participants (age 12 and up)
These are the same doses used for preliminary tests administered to
aspiring professional tasters to verify their personal sensitivity.
20 g saccharose
2 g sodium chloride
0.7 g citric acid (available from pharmacies)
0.8 g caffeine (available from pharmacies)
For all tests:
5 measuring jugs of 1.5 liters each
5 liters still mineral water (tasteless, so ideally without chlorine)
4 large spoons for stirring
5 disposable cups for each participant
Labels
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Paper and pencils
Flipchart easel or blank poster for noting the results
Individual evaluation forms (Fig. 7.1)

Method:
Label four of the jugs with a letter of the alphabet and place one of each
of the four test ingredients in each one.
Add 1 liter of water, little by little, stirring constantly so that a perfectly
uniform solution is formed, without any deposits.
Fill the remaining jug with plain water.
Distribute four cups to each participant and mark them with the same
letters as the jugs. Add a cup without a letter, and fill it with plain water.
Pour some of the other solutions into the correctly marked cups.
Let each participant taste each solution, noting the taste perceived on
their individual forms and indicating the intensity of the sensation felt.
Mouths should be rinsed with plain water between each taste.
At the end of the test, compare the results together, emphasizing the
individual differences. Is anyone hypersensitive to bitterness? Did anyone
find it hard to distinguish between salty and sweet? What are their eating
habits? Do they salt their food much? Do they eat a lot of candy? Put
the different elements which emerge into relationship with each other
and explain that individual differences are partially a reflection of genetic
background, and therefore innate, but are also determined by each
person’s food habits.
Solution

Taste

Intensity

A
B
C
D
Figure 7.1 Form for noting the taste and intensity during the recognition test of four basic
tastes (sweet, salty, bitter and acid). Mark the intensity with + (light), ++ (medium), or
+++ (strong).
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Recognizing umami
(From age 12)
Introduce the “glutamate taste”, known as umami (see introduction to taste,
p. 35). Taste the following foods, in the indicated order, together with small
pieces of bread:
The same cheese (i.e. Parmesan) at three different ages, starting with
the least aged.
Organic soy sauce without glutamate and soy sauce with added glutamate.
Through tasting the samples in the suggested order, the participants will
learn to recognize the umami taste and identify the varying intensity of the
taste, linked to the differences between the products.
The umami taste will be most intense in the non-organic soy sauce, with
an artificially raised concentration of glutamate. The oldest cheese will also
have a very intense umami taste, because the glutamate has increased in
a natural and spontaneous way during aging, due to the autolysis of the
proteins.
Explain that in nature umami is never present as an isolated taste but is
always combined with other tastes, particularly saltiness, with which it is
often confused. Different flavors emerge when tasting soy sauce and cheese.
Draw attention to their intensity and enjoyability in relationship to the quality
of the products.
To complete the investigation, ask the participants to explore in their
cupboards and refrigerator at home, and in the supermarket, looking for
labels which include flavor enhancers, like monosodium glutamate. Why
are they added to industrial foods? What natural ingredients could they be
replaced with?
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How tastes change
(For all ages)
Select some local fruits and vegetables which can be eaten raw, and which
cover the range of tastes looked at in the previous test. Do not worry too
much if saltiness is underrepresented.
Wash, trim and cut up the fruits and vegetables so that each participant
can taste a few pieces of each kind. Arrange the samples on trays, divided
by dominant taste. Leave some examples of each fruit and vegetable whole,
for demonstration purposes. This will help imprint them on the memory.
Proceed with the tasting of the plain fruits and vegetables and ask the
participants to identify the tastes which characterize the samples. Remind
them that in the mouth odorous (in-mouth aroma), tactile (consistency)
and painful (spicy) sensations are perceived along with tastes. Have them
try to isolate and identify the true taste (for further exercises see Experiences
9.1.2 and 9.1.3).
Then repeat the tastings with a savory dip (like oil and salt) for the vegetables
and a sweet dip (like honey and lemon juice) for the fruit.
For ages 10-12 and up, discuss the results of the different tests, repeating
the same questions used before. Draw attention to the role of condiments
(salt, sugar, vinegar, lemon juice) and the fact that they can help improve
tastes but also alter them, overpowering aromas and diminishing our taste
sensitivity.
To finish, prepare a big poster dedicated to local fruits and vegetables,
grouped according to their taste characteristics, including recipes from
home or invented during the workshop.
Preferences
(From age 7)
Draw up a list of foods and dishes common at home and at school, in order
from favorite to least favorite, based on their taste. What taste is at the top
of the list? Which is at the bottom?
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The influence of temperature on taste
(From age 12)
The sensitivity to acid does not change much as the temperature of a food
changes. However sensitivity to saltiness increases linearly and sensitivity
to sweetness increases exponentially as temperatures increase. Bitterness
is sensed more at lower temperatures, or above 37 ºC (98.6 ºF).
These facts can easily be verified in the kitchen. Ice cream, for example,
is sugared more than a hot drink, because the cold minimizes the sweetening
power of the sugar, while an unsweetened iced tea seems more bitter than
a hot tea. Let the group taste acid, sweet, salty and bitter solutions at three
different temperatures (5 ºC/40 ºF, 20 ºC/70 ºF, 40 ºC/100 ºF). Prepare the
solutions following the instructions for the experience above. What taste
changes its intensity the most with the changing temperature? Sensitivity
to which taste lessens as the temperature increases? Ask for suggestions
of some foods and drinks which lose their appeal from one temperature to
another.
Experience 7.2 Evaluation of Sweet Taste Perception Threshold
(From age 12)
This test brings us back to the topic of individual sensitivity to tastes,
concentrating on sweetness and expanding further on the themes of the
previous experience. The perception threshold of different tastes can vary
considerably from person to person. This explains why some people might
think a certain dish is tasteless or overly salted, when someone else might
think it is perfectly seasoned. Emphasize again the influence of food habits
on sensitivity, pointing out that someone who eats a lot of industrial foods,
such as prepackaged snacks, is less sensitive to tastes.

Materials:
100 g sugar
6 liters low-mineralized water
1 pipette or syringe with a 25 cc capacity
10 small cups for each participant
9 clean bottles of the same size
1 jug
1 large spoon
Labels
Paper and pencils, individual evaluation forms (Fig. 7.2)
Flipchart easel or blank poster for collecting results
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Method:
Prepare solutions with increasing concentrations:
Prepare a base solution in the jug, dissolving 100 g sugar in 1 liter of
water.
Fill the 9 bottles with 500 cc/ml of water. Using the pipette or syringe,
remove 2.5 cc of water from the first bottle and replace it with the
same volume of the base solution. Continue with the other bottles,
removing in turn 5, 7.5, 10, 12.5, 15, 20 and 22.5 cc of water and
replacing it with the same volume of the base solution. You will have
nine solutions of increasing concentrations equal to 0.5, 1, 1.5, 2, 2.5,
3, 3.5, 4 and 4.5 grams/liter. Number them in increasing order of
concentration from 1 to 9.
Number the cups from 0 to 9. Fill cup 0 with pure water and the others
with the corresponding solutions. Taste the samples in order. The tasters,
having been informed only that the first cup contains pure water, have
to guess the taste by filling out the provided form.
At the end of the experience discuss the results and make a classification
of individual perception thresholds. Reflect on the relationships between
this data and food choices. Who is the “sweetest” of the group? What
are his or her food habits?
Sample number

Name of the taste

Intensity

0
1
2
3
5
4
5
6
7
8
9
Figure 7.2 Individual evaluation form for the sweet taste perception threshold test. Sample
0 is pure water. In the column “Name of the taste,” write “water” if the taste of the sample
does not differ from the taste of sample 0, or “?” if the taste is not recognizable. If the
taste is clearly perceived, write the name of the taste.
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Measuring the perception threshold for salty and bitter
(From age 10 for the salty test, from age 12 for the bitter test)
Experience 7.2 can be repeated to measure the perception threshold for
salty and bitter tastes. Follow the same procedure to prepare nine solutions
with increasing concentrations, preparing the base solution with either
20 g of sodium chloride for salty or 5 g of caffeine for bitter.
The following concentrations will be obtained:
Salty: 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 grams/liter
Bitter: 0.025, 0.05, 0.075, 0.1, 0.125, 0.15, 0.175, 0.2, 0.225 grams/liter
The use of extremely diluted solutions for the bitter test compared to the
sweet and salty tests should not be surprising: this taste, which has the
important task of signaling the toxicity of a food, is in fact perceived to a
much greater extent than the others.
Sweet like…
Fruit
(For all ages)
Organize a tasting of fresh and dried fruit with different sugar concentrations,
and evaluate
enjoyment in relationship to the sweetness perceived.
(From age 12)
How does the intensity of the sweet taste change during ripening?
Compare the same kind of fruit at different levels of ripeness. The
experience can be a starting point for a guided journey through the
cultivation, harvest and storage of fruits grown in fields, orchards or
greenhouses.
Sweeteners
(From age 12)
Collect a range of natural sweeteners (white sugar, raw sugar, brown
sugar, molasses, honey, maple syrup, etc.). Compare their flavors
through a taste test and a discussion of their various uses in the
kitchen. Explore where they come from and how they are produced.
Prepare a big poster collecting together all the information.
A similar exercise could be held using different types of salt (sea salt,
rock salt, etc.) at different levels of coarseness.
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Describing with the mouth…
Ask the participants to come up with new adjectives and similes (i.e. acid like
lemon juice).
A taste can be…
appetizing, delicious, good or bad, simple or complex, unpleasant or pleasant,
strong or weak, intense, marked or faint, delicate…
A taste can…
cover, mask, destroy, dominate, reinforce, enhance another taste.
A dish, depending on the dominance of one taste or another, can be…
bitter, acidic, sharp, sour, tart, acrid, salty, saline, briny, sweet, sugary, cloying,
tasty, rich…
The taste of a dish, according to how harmoniously the various tastes are
combined, can be…
refined or crude, simple or sophisticated, plain or complex, delicate, structured…
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Hearing
Just as the eye translates the energy of electromagnetic light waves into
nerve impulses, so the ear is able to convert the mechanical energy of
sound waves into sound information. Sound waves are formed when
compressed air molecules press against adjacent molecules, causing
vibrations. While we eat, audible stimuli help enrich the sensory information
which the brain receives about food. The stimuli can be internal and external.
The former (which are produced inside the mouth while we chew) contribute,
together with tactile stimuli, to the brain’s evaluation of a food’s consistency.
During chewing, for example, a fresh, soft piece of bread makes less noise
than a breadstick or a potato chip, while raw fruits and vegetables produce
more noise than cooked ones. We actually pay more attention to these
auditory stimuli than to the tactile sensations within the mouth. This was
shown in an experiment in which subjects were made to listen with
headphones to the amplified sound produced in their mouths while they
crunched various kinds of potato chips. The organizers of the experiment
found that falsifying the tone of the sound in the headphones was enough
to deceive the subjects’ palates, making them think that they were eating
a crunchier chip than the previous one, even if this was not the case.
External noises unrelated to food, like music and voices, can also strongly
influence our food choices. Just think of the background music in supermarkets
and restaurants, which aims to make the experience more pleasant and
encourage purchases. During a meal, loud or prolonged external auditory
stimuli can interfere with other sensory perceptions, including taste. Eating
in a very noisy environment, for example, lowers sensitivity to tastes and
prevents food being tasted fully. On the other hand, accompanying a meal
with relaxing and pleasant music can increase the appetite and improve
digestion.

Experience 8.1 Snap or Crackle? Recognizing a Food by its Sound
(For all ages)
Different foods can produce different sounds depending on their consistency.
Do we know the sounds of foods? This experience tests our awareness.

Materials:
Some foods with different consistencies (raw and cooked fruits and
vegetables, breadsticks, potato chips, crackers, cookies, etc.)
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Blindfolds or strips of fabric to blindfold the participants
A microphone with a stand and amplifiers (optional)
Paper and pencils

Method:
Taste small portions of all the foods being tested. Invite the participants
to pay attention to the different sounds made during the first bite and
then subsequent chewing, when saliva has softened the food and changed
its consistency.
Blindfold the participants.
In turn, have one participant remove his or her blindfold, then give them
one of the foods and have them bite and chew it (near the microphone,
if used), perhaps with the mouth open to make the sounds clearer.
Meanwhile the others (still blindfolded) must try to guess the mystery
food. Have them then temporarily remove their blindfolds so they can
write the name of the food on a piece of paper, as well as onomatopoeic
words describing the sound.
Finally reveal the identity of the foods and collectively examine the
results. Who guessed the most? What sound characteristics could indicate
whether it was a particular food or another? Who has the best ear in the
group? Do the descriptions of the sounds vary from participant to
participant?
Imitating sounds
(For all ages)
Organize a competition to see who can best imitate the sounds and noises
associated with food. Who is best at imitating the noise of a potato chip?
How about the noise of a coffee-maker? Usually an imitation of a blender
at full speed provokes great hilarity…
The onomatopoeic song
(From ages 4 to 7)
Ask younger children to invent a song of food onomatopoeia, for example:
apples say…., bread says…, milk says…
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Experience 8.2 The Impact of External Noises
(From age 8)
This test, to be carried out during a meal (or simply a snack), aims to
stimulate reflection on the problem of noise pollution. Eating in an overly
noisy environment can notably reduce sensory capacities, preventing us
from fully appreciating our food.

Materials:
2-3 radios or stereos
A dish or snack which all the participants will enjoy
Plates, paper napkins, cutlery, glasses, low-mineralized water
Paper and pencils
Flipchart easel or a blank poster to collect all the data
Procedure:
Place the food on the plates, divided into two equal portions.
Switch on several radios or stereos at once, with different stations or
CDs, to create a cacophony of sounds. Ask the participants to eat from
the first portion.
When they have all finished eating, switch off the music and ask for
complete silence. As soon as it is quiet, start the tasting of the second
portion.
Collect impressions. In which case did they best perceive the food?
During the second half did the participants notice sensory attributes of
the food which escaped them during the first half?
The sounds of food places
(From age 7)
Go to a place where food is produced or consumed (kitchen, cafeteria,
restaurant, fast-food restaurant, supermarket, bakery, factory, etc.) and
record, using a digital recorder, a series of noises such as the bubbling of
a coffee-maker, the whoosh of a gas burner being lit, the noise of a blender,
etc. Play these noises back to the participants and see if they can identify
their origin. Can they come up with words to describe the sounds?
With younger children, ask them to reproduce the sounds with their own
voice as soon as they have heard them.
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Noise pollution
(From age 12)
Assign the participants the task of investigating noise pollution in surrounding
environments. What annoying noises are heard throughout the day? What
sounds, on the other hand, are pleasant? Ask the participants to draw up
a sound diary with comments, and discuss it together. To take the exercise
further, draw up a classification of which human activities produce particularly
loud and irritating noises.

Describing with the ears…
Ask the participants to come up with other examples of words which describe
sounds and noises produced by foods or typical of environments where foods
are produced, cooked or eaten (i.e. the crunch when a cracker is bitten into).
A sound can be…
clear, confused, crystalline, shrill, hoarse, pleasant, unpleasant, vibrating,
soft, hard, sweet, harsh, loud, low, strong, powerful, weak, faint, dim, muffled,
feeble, low, dampened…
A noise can be…
deafening, annoying, thumping…
The sounds and noises produced directly by foods include…
the popping of popcorn kernels, the gurgling of simmering soup, the sizzling
of a food browning in oil, the crackling of dried cereal in cold milk, the fizz of
sparkling water, the bubbling of boiling water…
The sounds and noises typical of places where food is prepared and eaten
include…
the whistle or hiss of a pressure cooker or a kettle, the puff of steam escaping
from under a lid, the trilling of a timer, the burbling of a coffee-maker, the
buzzing of electrical appliances…
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Conscious Multisensory
Perception

9.1 Interference Between the Senses
The formation of a perception in the brain is a multisensory process. After
the reception of sensory stimuli, they pass through various nervous centers
before arriving at the cerebral cortex, an important part of the brain which
controls functions like memory, concentration, thought, language and
consciousness. The cortex is subdivided into various “departments”, each
of which is responsible for the interpretation of the stimuli from each of the
senses. Though separated at the cortex level, the different sensory stimuli
can still get mixed up among themselves during the route that takes them
from the receptor organ to the cortex, during which they are first broken
down and then reassembled. Thus while a perception is being formed, it
could be that tastes and smells which we sense are being profoundly
influenced by sight and hearing. This explains certain perceptive phenomena,
like the fact that in front of a brightly colored vial the majority of people can
smell something even though the liquid inside is completely odorless. The
interferences are accentuated in cases of danger. The bad smell of an
otherwise aesthetically perfect piece of meat dominates all other stimuli.
There are also interactions within each sense itself. For taste, a good
example is monosodium glutamate (responsible, as we’ve seen, for the
umami taste), which enhances the perception of saltiness and masks that
of bitterness. Similarly saltiness mitigates bitterness, while acid makes us
more sensitive to sweetness, and sweetness diminishes sensitivity to acid
and bitterness. This is why a spoonful of jam eaten after a spoonful of lemon
juice will taste sweeter, while the acidity of an unsweetened fruit juice or
the bitterness of a black coffee will seem reduced after eating a cookie or
a slice of cake.
The perception of tastes of comparable intensity mixed between themselves
is generally weaker than what is perceived when tasting single tastes
separately, unless one of the tastes significantly dominates. In this case
the other, lesser taste can function as reinforcement, as when a pinch of
salt is added to a cake batter or a pinch of sugar to a stew.
While taste, sight and hearing can be partially “distracted” by other attendant
sensory stimuli, smell is not very susceptible to interference. This is not
surprising, given that one of its principal functions is to warn us about
approaching danger. Thus we can still sense the smell of burning, and in
general receive and memorize the odor, even when immersed in the reading
of a book or situated in a particularly noisy environment.
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Experience 9.1.1 Interference of Sight with Smell
(From age 7)
This experience involves evaluating the enjoyment of two sensorially identical
foods with different colors. This test will make the participants aware of how
much color can condition their perceptions and influence the desirability
of a food.

Materials:
2 cartons of milk of the same brand
2 packets or bottles of flavorless food coloring, one yellow or orange,
and one blue
3 empty jugs
2 liters of tasteless, low-mineralized water
4 tasting glasses for every participant
2 spoons for stirring
Paper napkins
Paper and pencils, individual evaluation forms (Fig. 9.1)
Flipchart easel or blank poster for recording the results
Method:
Divide the milk between the three jugs. Color one batch yellow or orange,
and one blue. If using powdered dye, first mix the powder with a little
milk in a cup, then add to the rest of the milk, to avoid lumps forming.
Stir well. Mark each jug with a letter of the alphabet.
Mark the same letters on the participants’ glasses. Leave one without a
letter and fill it with water. Pour a small amount of the colored milks into
the corresponding glasses.
Ask the participants to taste the three drinks one at a time, rinsing out
their mouths with the water between sips. Have them fill out the form,
noting differences and similarities, and indicating their preferred sample.
After the tasting has finished, reveal that the three samples are identical
in terms of smell and taste, and the only difference was the color. Were
they aware of this optical illusion? Which color was most pleasant and
which was the least favorite?
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Sample

Appearance

Smell

Taste

In-mouth aroma Consistency

A
B
C
I preferred drink ..........

because ........

Figure 9.1 Individual evaluation form for testing the influence of color on the perception
of a food.

Experience 9.1.2 Influence of Consistency on Taste
(From age 7)
This experience establishes that a crunchy food is usually more enjoyable
than a food with a similar taste but a softer consistency.
Crunchiness and crumbliness are winning characteristics for foods. They
function as synonyms of freshness, and encourage us to eat more because
they stimulate the secretion of saliva (the mouth-watering factor), a
mechanism that motivates the appetite. They also help relieve nervous
tension.

Materials:
Slices of bread, with half the slices toasted and half untoasted. It is vital
for the success of the test that all the slices come from the same loaf.
The consistency must be the only sensory attribute which differs. Let
the toasted bread cool so it has the same temperature as the untoasted
bread. Avoid burning the bread during toasting as even slight traces of
burning can distort the results.
1 jar of jam or other sweet spread
Procedure:
Spread the jam or spread on small pieces of toasted and untoasted
bread, then pass them around to each participant to taste, having them
consider the sensations each one provokes. Which of the two jams or
spreads has a better flavor? Reveal only after the test that they were all
the same jam or spread.
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Experience 9.1.3 Recognizing Flavors: Taste With and Without Smell
(From age 7)
This test helps participants to divide the various sensations which make up
“flavor” into their three components: taste stimuli, external olfactory stimuli
and internal olfactory stimuli (or in-mouth aroma).

Materials:
2 different varieties of the same fruit (apples, pears, peaches, etc., ideally
local) at the same level of ripeness and temperature
Small plates, forks, knives for cutting the fruit
Water and glasses for rinsing the mouth
Paper napkins
Paper and pencils, flipchart easel or blank poster for collecting the results
Method:
Preparation of the samples
Wash the fruit. Assign each variety with a different letter. Keep some
fruit whole and slice the rest, keeping the two varieties separate and
leaving on the skin.
Distribute the two varieties between different plates and give each
participant 4 small samples of each kind of fruit. Make sure they all
have a glass of water and paper napkins.
Perception of only taste stimuli
Have the participants taste the fruit while holding closed their nose. Can
they tell the difference between the two varieties? Emphasize that in this
case the taste and tactile receptors both work, so the taste and
consistency of a food can still be sensed.
Perception of only external olfactory stimuli
Have the participants smell the two samples, using the technique they
learned in Experience 5.1. Can they tell the difference between the two
samples by smell alone, without tasting them?
Perception of in-mouth aroma
Have them taste the samples again, this time with the nose open. The
in-mouth aroma is best sensed while chewing with the mouth closed,
during the breathing-out phase, when air brings the food’s vapors to
the olfactory epithelium. What differences are there between the
aromas of the two varieties?
Perception of the overall flavor
Now ask the participants to focus on both the taste and the in-mouth
aroma, concentrating on all the taste and smell stimuli produced by the
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two different products. Which is the best?
Throughout the experience collect the participants’ observations on the
flipchart, and comment on them together. Finally show the whole fruits,
describing where they come from and encapsulating their flavor characteristics
in a few key words.
Let’s appreciate biodiversity!
(From age 7)
Use Experience 9.1.3 as a starting point for a discussion of biodiversity.
Underline the fact that in the world there are tens, if not hundreds, of
different varieties of the same fruit or the same vegetable, but for economic
reasons we can only find a very limited variety in the supermarket. Assign
the task of researching biodiversity, examining one single kind of fruit. What
varieties are cultivated locally? How many varieties are there throughout
the world? How many varieties were there in the past compared to today?
9.2 The Orchestra of the Senses
At this point each participant has been made aware of each of his or her
five senses both individually and in terms of how they interact and interfere
with each other. This is now the moment to fully enjoy food with all the
senses, and for this the participants will again be asked to put themselves
to the test with a tasting. In contrast to the journey’s starting point, Experience
3.1, based on subjective perception and the emotional and pleasurable
evocations which a food could provoke, the research will now involve using
the learned vocabulary to come up with a communal and objective definition
of quality, together as a group. Focusing on similarities and differences
between their own evaluations and those of others, the participants will
develop the critical tools to learn how to distinguish, evaluate and appreciate
food quality.
Experience 9.2.1 The Ordering Game
(From age 12)
This test, also known as a scoring test, consists of building classifications
of foods based on a pre-arranged sensory quality (i.e. sweetness or
bitterness, crunchiness, etc.). This is the preliminary step towards an
informed multisensory evaluation, because it trains one to identify the
individual perceptions and to quantify their intensity.
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Materials:
4-5 foods for every sensory characteristic to be explored, chosen from
what is locally available. The foods could be all of the same kind (i.e.
different types of bread, cheeses, cookies, etc.) or from different
categories.
For every characteristic, it is important to have samples in which that
characteristic is either very strong or very weak. For a scale of hardness,
for example, one could choose various fruits, including some of the
same kind at different levels of ripeness, or different local cheeses of
different ages. For a scale running from insipid to salty, one could start
with white rice, then move onto breads with more or less salt, then
olives, then cheeses at different ages and levels of saltiness. A
crunchiness scale could be constructed with cream cheese,
butter, Parmesan, bread, crackers, potato chips, nut brittle, etc.
Glasses and water for rinsing the mouth, small plates and napkins
Paper, pencils, individual evaluation forms (Fig. 9.3)
Flipchart easel or blank poster for recording the results.
Method:
Agree on the criteria for ordering the foods based on points: 1 corresponds
to the lowest intensity of the characteristic, while 10 is the most intense.
Ask the participants to taste the samples and construct a scale, filling
out the individual evaluation forms.
Collect all the completed forms and transfer them to a group form (Fig.
9.4) in order to calculate the average scores. Conclude with a few key
words which sum up the experience.

Characteristic to be evaluated (i.e. savoriness)

Name of the food

Score (between 1 and 10)

Food 1

5.8

Food 2

7.2

...........
Figure 9.3 Individual form for comparative evaluation of foods (scoring test).
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Food 1

Food 2

Participant 1

5.8

7.2

Participant 2

...

...

....

....

Total score
Average score

Figure 9.4 Form for collecting individual evaluations of scoring tests and calculating the
average score.

Visual scale
(From age 7)
With younger participants it is easier to construct scales with ingredients
of different categories (i.e. olives, aged cheese, breadsticks, etc. for
saltiness). After the tasting and collection of data, construct together a big
poster with drawings of the foods tasted, arranged in a bar chart in order
of intensity.
Experience 9.2.2 Quantitative-Descriptive Analysis
(From age 12)
After having defined together some of the most important sensory
characteristics of the products being examined, the participants evaluate
them quantitatively, through tasting and assigning scores. The preliminary
discussion helps them focus on the most suitable parameters for evaluating
product quality.

Materials:
A portion for each participant of a food commonly eaten and enjoyed as
a snack, either a typical local product (seasonal fruit, cheese, bread or
other baked good), or alternatively a packaged snack
Small plates, paper napkins, glasses, low-mineralized water for rinsing
the mouth
Individual evaluation form (Fig. 9.5) for recording data
Flipchart easel or blank poster, for collecting the group’s data together
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Method:
First of all provide everyone with a sample of the food. With reference
to the five senses, clarify together with the group the characteristics
which determine quality and the words to define them. If discussing an
apple, for example (Fig. 9.6), is the smell more or less fruity or floral?
Is the taste more or less acid? etc. Clearly the attributes used to evaluate
quality will change from product to product. For the consistency of a
cookie or baked good, for example, crunchiness and crumbliness would
be assessed, while for a yogurt softness and creaminess would be more
appropriate.
Establish a scale of scoring from 1 to 10, based on enjoyment, for every
parameter chosen. Ask the participants to taste the food, carefully
evaluating all the sensory attributes previously defined, and have them
mark the scores on the individual evaluation form (Fig. 9.5).
Design a form similar to the one suggested and transfer it to a flipchart
or poster. Collect the individual scores, calculate the averages and write
them on the summary form. What characteristic has the highest scores?
Why? Draw attention to the difference between individual tastes influenced
by habits and objective quality.

Characteristic

Food 1

Food 2

Food 3

Appearance

7.2

6.0

4.5

Smell

8.8

8.0

6.2

Taste

8.0

4.0

6.5

In-mouth aroma

7.0

5.0

6.5

Palatability

4.0

8.0

7.5

Consistency

...

...

...

Fig. 9.5 Individual evaluation form for the sensory characteristics of one or more foods.
The same form can be used for collecting the average scores, calculated based on the
results of all the participants.
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9
Characteristic

Adjectives

Grading

Sight
Shape

spherical

Size

large, small

Color

red, green, yellow, uniform or
uneven color, intense or pale…

Surface

flawless, marked from rain or hail,
worm-eaten, withered…

height (cm), width (cm)

Smell
Odor/in-mouth aroma
of honey

Scale of enjoyment (from 1 to 10)

Odor/in-mouth aroma
of jasmine

Scale of enjoyment (from 1 to 10)

Odor/in-mouth aroma
of linden

Scale of enjoyment (from 1 to 10)

Odor/in-mouth aroma
of apricot

Scale of enjoyment (from 1 to 10)

Odor/in-mouth aroma
of earth

Scale of enjoyment (from 1 to 10)

Touch
Surface

Smoth, wrinkly

Scale of enjoyment (from 1 to 10)

Hardness

Scale of enjoyment (from 1 to 10)

Juiciness

Scale of enjoyment (from 1 to 10)

Mealiness

Scale of enjoyment (from 1 to 10)

Crunchiness

Scale of enjoyment (from 1 to 10)

Crumbliness

Scale of enjoyment (from 1 to 10)

Taste
Sweet taste

Scale of enjoyment (from 1 to 10)

Acid taste

Scale of enjoyment (from 1 to 10)

Hearing
Crunchiness
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Scale of enjoyment (from 1 to 10)

Figure 9.6 Example of an individual evaluation form for the sensory characteristics of an
apple.

9
Comparing quality
(From age 12)
The test becomes more stimulating when various similar foods are compared,
as is done in the industry when a product has to be optimized. Different
samples are tasted comparatively, for example three kinds of milk or yogurt,
three apples from different places, etc. Use a form similar to Fig. 9.5 to
record the scores for each characteristic of each product. It can be very
instructive to compare similar products with very different quality profiles,
like fresh milk versus UHT.
In the case of many products, like extra-virgin olive oil, chocolate, cheese
and coffee, the sensory parameters have already been defined and codified
by professional tasters, and can be used as a reference point.
In this kind of comparison the analysis of the evaluation is very efficient
with a spider graph like the ones shown in Fig. 9.7.
Each of the graphs represents the analysis of a different coffee sample.
In this case eight characteristics were analyzed (bitterness, acidity, body,
etc.) and so the graphs look like octagons. To simplify the test it would be
possible to choose a smaller number of variables, reducing the number of
sensory characteristics taken into consideration or limiting them to just one
category, such as taste (bitter, acid, sweet, salty, umami), thus obtaining
pentagons or other shapes.
More samples can be compared by drawing their profiles on the same graph
with different colors, or, as indicated, on different graphs next to each other.
The spider graph gives the profiles a shape and allows them to be visualized
in an immediate way. For example in the case of coffee sample A (Fig.
9.7A), one can see at once that it is a coffee with a very rich, full and
complex sensory profile, but with two evident flaws, acidity and astringency,
shown by the constriction of the shape. The bitterness is also not very
pronounced.
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9
A

Bitterness
Aromatic
complexity

Acidity

Aromatic
persistency

Body

Aromatic
intensity

Softness
Astringency

B

Bitterness
Aromatic
complexity

Acidity

Aromatic
persistency

Body

Aromatic
intensity

Softness
Astringency

C

Bitterness
Aromatic
complexity

Acidity

Aromatic
persistency

Body

Aromatic
intensity

Softness
Astringency
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Fig. 9.7 Spider graphs for the analysis of three coffee samples.
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Acid: taste quality which registers the concentration of hydrogen ions
(H+) within a food.
Anosmia: disturbance of the olfactory system characterized by a total
absence of the sense of smell.
Bitter: taste quality coming from the stimulation of particular receptors
present on the tongue by a vast range of molecules, sometimes (though
not necessarily) toxic to humans, like alkaloids. It is a characteristic which
can help protect us from consuming foods with poisonous substances
in them.
Colorings: additives which modify the color of a food. They can be natural,
like saffron (yellow) and chlorophyll (green); or artificial, like quinoline
yellow (E104) or patent blue V (E131).
Consistency: attribute of a food which indicates the collective sensations
perceived during chewing and swallowing. Two foods with the same
chemical composition can have different consistencies depending on
the spatial arrangement of their molecules. For example, this is the case
with butter and cream.
Crumbliness: also known as friability, a mechanical attribute of a food
relating to its tendency to break up into many fragments at the start of
chewing.
Crunchiness: mechanical attribute of a food relating to the noise made
during chewing.
Fats: properly known as lipids, these are one of the most important
nutritional elements, along with carbohydrates, proteins and mineral
salts. They have a profound effect on the consistency ( ) of a food,
increasing its palatability ( ). Today we know that fat is also a true taste
quality, due to the stimulation of specific lipid-sensitive receptors present
on the tongue.
Flavor: a term used for the complex sensations which result from the
union of taste, perceived by the taste buds, and aromas, perceived by
the retronasal olfactory cells once the food is in the mouth (In-mouth
aroma
).
Glutamate: amino acid responsible for the umami taste. In the form of
monosodium glutamate it is an important additive which functions as a
flavor enhancer.
Hypergeusia: disorder of the sense of taste, characterized an excessively
developed taste sensitivity.
Hyperosmia: disorder of the olfactory system characterized by an overly
acute sense of smell.
Hypogeusia: disorder of the sense of taste, characterized by an excessively
reduced taste sensitivity.
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In-mouth aroma: olfactory perception at a retro-nasal (internal) level due
to the stimuli of olfactory receptors by vapors which are freed from a
food in the mouth, carried by nasal openings called choanae.
Mouthfeel: the overall tactile sensations a food or drink causes in the
mouth.
Neuroplasticity: neural phenomenon by means of which the human
brain’s morphological and functional structure becomes remodeled as
a response to stimuli which it has been exposed to over years.
Nociception: the sense responsible for the perception of physical stimuli
which activate the pain receptors. It carries out an important alarm
function, and is responsible for certain sensations which are erroneously
qualified as coming from taste, such as spiciness.
Noise: a sound, particularly one which is unpleasant and bothersome.
Odor: sensation produced by certain substances on the sense of smell.
Palatability: term used to indicate the overall effect of the tactile attributes
of a food which confer desirability and enjoyment during chewing. Similar
to mouthfeel. The greater the palatability, the more the food in the mouth
is enjoyed by the palate. It is a characteristic above all linked to the
texture of a food.
Perception threshold: concentration necessary for the presence of a
substance to be noticed. Thresholds can vary greatly from person to
person. For the same substance it can change by a factor from 1 to 500,
depending on individual subjects.
Recognition threshold: concentration necessary for the presence of a
substance to be not only noticed, but also correctly identified.
Salty: taste quality caused by the stimulation of the salt receptors present
on the tongue by sodium salts, like common kitchen salt (sodium
chloride) as well as potassium, magnesium and ammoniac salts and
even certain organic compounds.
Satiety index: a measurement of a food’s capacity to satisfy.
Sense: system constructed on receptor (or sense) cells, which react to
a particular form of physical energy or chemical, producing neural stimuli
which are received and interpreted by a specific area of the brain.
Sensory receptors: membrane proteins able to transmit a neural stimulus
as a function of an external stimulus, whether of a chemical nature (sense
of taste or smell) or physical (sight, sound, touch, etc.).
Sight: sense responsible for the perception of visual stimuli due to the
interaction between the electromagnetic waves in the field of sight and
the eye’s receptors. These are divided into two kinds: those which
perceive color, and those which perceive luminosity (the intensity of the
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radiative stimuli).
Sound: sensation perceived by the ear, originating from an oscillating
body.
Spiciness: also known as piquancy, a nociceptive (pain-causing) stimulus
provoked by the stinging action of certain foods, in particular certain
foods like pepper and chile, inside the oral cavity. It is often wrongly
categorized as a taste.
Stringiness: geometric attribute of a food relating to the perception
during chewing of particles with a consistency and shape different from
the majority.
Succulence: also known as juiciness, a tactile attribute relating to the
perception in the mouth of moisture given off by the food when put
under pressure.
Sweet: taste quality created by the stimulation of sweet receptors located
on the tongue by sugars or other molecules with sweetening powers,
known as sweeteners.
Taste (sense): sense responsible for the perception of chemical taste
stimuli linked to contact of certain substances present in foods with the
taste buds located in the mouth. Commonly used also to define the
overall sensory perceptions and negative or positive connotations
subjectively attributed to it (good taste/bad taste).
Taste (quality): sensory attribute of a food relative to one of the six taste
qualities: sweet, salty, bitter, acid, umami (savoriness) and fat.
Taste design: method of creating industrial food products which prioritizes
the evaluation of the physiological and psychological effects of taste
perception.
Temperature: physical characteristic which can greatly influence the
sense of taste. The lower the temperature, the less intense the perception
of sweet and salty tastes (for example a melted ice cream at room
temperature will seem sweeter than ice cream straight from the freezer),
while bitter becomes more evident. The intensity of acid tastes does not
vary much with temperature.
Texture: see consistency ( ).
Thermal perception: sense which allows us to evaluate skin temperature.
It is at the base of sensations of heat or coldness.
Umami: taste perceived thanks to the stimulation of specific receptors
on the tongue, sensitive to the presence of amino acids and
ribonucleotides. The name comes from the Japanese for “savory,” and
it is responsible for the savory taste of certain foods like Parmesan
cheese, meat in general, soy sauce, the Japanese seaweed kombu and
the flavor enhancer monosodium glutamate.
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We would like to ask everyone who has read this manual and organized or
participated in the suggested exercises to give us their feedback on what
they have learned.
Did you find the text and instructions to be clear and thorough?
Were the experiences you tried out effective?
Do you have any advice for us or comments you would like to make?
Write to: education@slowfood.com
Please also visit our website: www.slowfood.com
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pleases…

is first of
all HEALTHY but also
what

GOOD

the
nose
the
ears

crunch

the
hands…

Well, there’s
plenty of things
I like...

…it has to make all your SENSES happy, as well
as your THOUGHTS and your MEMORIES.

the
eyes

whaetat?
to

The important
thing is to
choose…

excellent, let’s eat!

the
mouth

FOOD

let’s talk
about

Slow

Hi, I’m

AFRIC

A

THE WHOLE
WORLD

...as well as
that of
everyone else.

FROM OUR LAND

GOOD FOOD

It has to respect our CULTURE,
our way of being...

Quality
food has to
be GOOD,
CLEAN
and FAIR.

What?

QUALITY

We need to
talk about…
...here it is:

A FOOD can also
make you HAPPY!

ASIA

how?

I thought
I’d got it…
but

Stop,
stop!

...chips,
chocolates,
cookies,
candies…

n
t

Good Clean Fair

Comics for Children
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Sustainable is:

But what does
that mean?
ides

chemical
fertilizer

ic
pest

m an
u
dr re fr
aniumgged om
als

…of PLANTS
and ANIMALS

intensive
exploitation

No

CLEAN

No

has to
be…

Next:
a quality
food

CLEAN
is
CIVILIZED.

A CLEAN
food is GOOD
and RESPECTS
the environment,
YOU and others:

without POLLUTING
or EXPLOITING them.
Then we con say it’s a SUSTAINABLE food.

A food is CLEAN if it RESPECTS
the EARTH and the
ENVIRONMENT

NO PRESERVATIVES and
COLORINGS, NO to long
journeys which POLLUTE
and harm us and our FOOD.

STOP!
We’re
talking about
CLEAN FOOD
not you

Right, the usual
stuff: wash
your hands
before EATING
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FAIR

…harvested
the apple…

to be

That’s
NOT FAIR!

Good,

I see
you’ve
understood.

I bet you
don’t know
what it is.
Right, let’s
talk
about
this
APPLE

Oh dear! I would say
I know that one!
what a pumpkinhead you
I’m so FAIR, yeah!
are, but I’m being
Cool
patient! We’re talking
and
about SOCIAL
JUSTICE and
fair

and for all this
he’s paid a pittance.

Third
and last… a quality food has

cultivated
it and…

CARED
for it…

One small step
would be to think
more about who
produces our
food. FAIR is
respecting the
work of others.

even
though he
planted
the tree

The farmer who grew this apple
has always been UNDERVALUED

Good Clean Fair
Comics for Adults
Can I have your attention
for a moment, please?
Let’s talk about

QUALITY FOOD
and the three essential
requirements which make
up quality.
The first t …
requiremenmust be
is that it

GOOD is

what is pleases

GOOD
the EYES

the NOSE

the
MOUTH

the EARS

cru

the HANDS

nch

GOOD is what SATISFIES all the SENSES.
We need to re-educate our SENSES to recognize
quality through FLAVOR, and to keep them in practice.
Flavor appreciation and KNOWLEDGE
are intertwined.
GOOD is a product
of our culture…

as well as OTHER
PEOPLE’S CULTURES.

GOOD is RESPECTING
ONESELF and OTHERS.
It should be everyone’s right.
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The second
requirement for a
QUALITY FOOD
is that…

...MEANING
that it
RESPECTS
the

...it be

ENVIRONMENT.

CLEAN...

A food is clean if natural resources are not polluted,
wasted or exploited when it is produced or processed.

If this is respected
then we can say it is

SUSTAINABLE.

Fields which
are not overused…

... produce
better
results.

Animals raised
NATURALLY...

... taste
infinitely better.

Processing without
added
chemicals…

... better
preserves
the flavor.

Shorter
journeys...

…give us
better,
fresher food
with truer
tastes.

CLEAN has become

COMPULSORY:

The earth is dying!
It means respect for others
and for ourselves.
It should be everyone’s goal.

CLEAN is CIVILIZED.
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The third essential
requirement for a
quality food
is that it be

FAIR
We’re talking
about social
justice…

…about
respect for
WORKERS
and their
LABOR.

The FARMER is always the lowest rung on the
ladder, even though he or she sowed the seeds,
planted, cultivated and harvested.
We cannot do without the farmer...

...and it is vital to re-establish FAIR
payments to those who PRODUCE
our food.

It is FAIR

to become aware of the living
conditions of millions of farmers around the world,
starting with those near us.

We should encourage
farmers who produce
food in a
GOOD and CLEAN
way…

...paying

HONEST
prices.

FAIR is RESPECT
for OTHERS,
AWARENESS that
we must leave our
children a better world and ACTING as a
CO-PRODUCER rather than an
UNINFORMED consumer.
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NOTES/DRAWINGS:

NOTES/DRAWINGS:

Piazza XX Settembre, 5
12042 Bra (CN)
e-mail: education@slowfood.com
www.slowfood.com

