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Are they two sides of the same coin?

Although these two majors are similar in that they both center on food, their emphasis on its 
implications are very different. 
• Food Science considers chemical, biological, and physical properties of food in relation to 

manufacturing, processing, and storage of food products
• Nutrition studies the relationship between foods and its effect on an individual’s health. 

Nutrition considers topics such as obesity, malnutrition, food insecurity and nutritional 
deficiencies.

Nutrition & Feeding
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Nutritional goals

Malnutrition refers to an imbalance of nutrients. It can result from either consuming too 
many nutrients (overnutrition) or not consuming enough nutrients (undernutrition). In 
both cases, the balance of nutrients is not correct. Not enough or too many nutrients can 
result in diet-related diseases
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Global strategies on lifestyle

• standard national goals

• guidelines

• monitoring & interventional programs

U1



What is a food?

«…food (or ‘foodstuff’) means any substance or product, whether processed, partially 
processed or unprocessed, intended to be, or reasonably expected to be ingested by humans.
‘Food’ includes drink, chewing gum and any substance, including water, intentionally 
incorporated into the food during its manufacture, preparation or treatment. It includes 
water…..»

‘Food’ shall not include:
(a) feed;
(b) live animals unless they are prepared for placing on the market for human consumption;
(c) plants prior to harvesting;
(d) medicinal products within the meaning of Council Directives 65/65/EEC (1) and 92/73/EEC (2);
(e) cosmetics within the meaning of Council Directive 76/ 768/EEC (3);
(f) tobacco and tobacco products within the meaning of Council Directive 89/622/EEC (4);
(g) narcotic or psychotropic substances within the meaning of the United Nations Single Convention on 
Narcotic Drugs, 1961, and the United Nations Convention on Psychotropic Substances, 1971;
(h) residues and contaminants
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What is a nutrient?

A nutrient is a substance used by an organism to survive, grow, reproduce, 
Maintain and repair.

Nutrients are provided by foods. 

A classification used primarily to describe nutrient for human nutrition divides nutrients 
into macronutrients and micronutrients. 

Proteins: meat, dairy, legumes, nuts, seafood and eggs
Carbohydrates: pasta, rice, cereals, breads, potatoes, milk, fruit, sugar
Lipids (most commonly called fats): oils, butter, margarine, nuts, seeds, avocados and olives, meat and seafood
Water: As a beverage and a component of many foods, especially vegetables and fruits.

Vitamins: common vitamins include the water soluble B group vitamins and vitamin C and the fat soluble vitamins A, 
D, E and K

Fruits and vegetables are generally good sources of Vitamin C and A and folic acid (a B group vitamin)
Grains and cereals are generally good sources of the B group vitamins and fiber
Full-fat dairy and egg yolks are generally sources of the fat soluble vitamins A, D and E
Milk and vegetable or soya bean oil are generally good sources of vitamin K, which can also be synthesized by 
gut bacteria

Minerals: (sodium, calcium, iron, iodine, magnesium, etc.): all foods contain some form of minerals.
Milk and dairy products are a good source of calcium and magnesium
Red meat is a good source of iron and zinc
Seafood and vegetables (depending on the soil in which they are produced) are generally good sources of 
iodine
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Diet?

Food provides also non-nutrient and antinutrient substances

“…‘other substance’ means a 
substance other than a nutrient 
that has a nutritional or 
physiological effect…” 
framework Reg Claims 
1924/2006
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Diet?

Food provides also non-nutrient and antinutrient substances

Protease inhibitors are substances that inhibit the actions of trypsin, pepsin and other proteases in the gut, 
preventing the digestion and subsequent absorption of protein. (soia seeds)

Lipase inhibitors inhibitors interfere with enzymes, such as human pancreatic lipase, that catalyze the hydrolysis 
of some lipids, including fats. For example, the anti-obesity drug orlistat causes a percentage 
of fat to pass through the digestive tract undigested

Amylase inhibitors prevent the action of enzymes that break the glycosidic bonds of starches and other complex 
carbohydrates, preventing the release of simple sugars and absorption by the body. Amylase 
inhibitors, like lipase inhibitors, have been used as a diet aid and obesity treatment. Amylase 
inhibitors are present in many types of beans; commercially available amylase inhibitors are 
extracted from white kidney beans

Phytic acid has a strong binding affinity to minerals such as calcium, magnesium, iron, copper, and zinc. 
Phytic acids are common in the hulls of nuts, seeds and grains

Oxalic acid and 
oxalates

are present in many plants and in significant amounts particularly in rhubarb, tea, spinach, 
parsley and purslane. Oxalates bind to calcium and prevent its absorption in the human body

Avidin is an antinutrient found in active form in raw egg whites. It binds very tightly to biotin

Glucosinolates Glucosinolates prevent the uptake of iodine, affecting the function of the thyroid and thus are 
considered goitrogens. They are found in plants such as broccoli, brussel sprouts, cabbage, 
mustard greens, radishes and cauliflower

Tannins These compounds chelate metals such as iron and zinc and reduce the absorption of these 
nutrients, but they also inhibit digestive enzymes and may also precipitate proteins
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Digestion and adsorption
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Diet and nutrients availability?

Bioavailability is defined as „the efficiency with which a dietary component 
is used systematically through normal metabolic pathways.
It is expressed as a percentage of intakes and is known to be influenced by 
dietary and host factors. Aggett, Am.J.Clin.Nutr. 2010, 91(S), 1433S

Bioavailability  is the technical  term  used  to convey  the  fact  that not  100%  of  nutrients ingested  will  be  
absorbed,  irrespective  of  whether  consumed  in  the  form  of  food  or supplements. Bioavailability aims to 
describe the effect of a sequence of metabolic events, including  digestion,  solubilization,  absorption,  organ  
uptake  and  release,  enzymatic transformation, secretion and excretion, on nutrient utilization. 
The supply of nutrients to the human body thus not only depends on the amount of the nutrient in a food, but 
also on its bioavailability.  Understanding  nutrient  bioavailability  helps  to  optimize  diets  and  set appropriate 
nutrient recommendations.

There are many factors, both dietary and physiological, that influence nutrient bioavailability. 
(1) the physical form of the nutrient within the food structure and the ease with which the nutrient 
can be released from that structure; 
(2) the chemical form of the nutrient in a foodstuff and its solubility in the lumen; 
(3) the presence of proteolytic enzyme inhibitors (commonly associated with legumes such as 
soybeans) which reduce the body's ability to digest protein; 
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Diet and nutrients availability?

Diet-related factors include:
1. Food structure
2. Physicochemical form of the nutrient
3. Enhancers of absorption, e.g., ascorbate (for iron), some organic acids, sugars, 

amino acids, bulk lipid (for fat-soluble vitamins), and specific fatty acids
4. Inhibitors (primarily of inorganic micronutrient absorption), e.g., phosphates

(especially phytate), polyphenols (including tannins), and oxalate
5. Competition for transport proteins or absorption sites, e.g., between metals.

Physiological factors include:
1. Gastric acidity
2. Intestinal secretions
3. Gut motility
4. Gut microflora.
5. Luminal redox state
6. Anabolic demands (e.g., growth in infancy and childhood, pregnancy, and lactation)
7. Endocrine effects
8. Infection and stress
9. Genetic polymorphisms and inborn errors of metabolism
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Diet and nutrients availability?

ESSENTIALITY 

 substance required for growth
 absence leads to signs of illness
 inability to grow / deficiency linked to a single nutrient / precursor
 gravity of the deficiency inversely proportional to the quantity consumed
 not synthesized in low quantity by the body

CONDITIONAL ESSENTIALITY

• immaturity of development
• pathological states
• genetic defects

Nutritional Requirement: 
it is the quantity of each nutrient necessary to maintain a healthy human being
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Diet and nutrients requirements?

Probabilistic approach



Diet and nutrients requirements?

danger of 
toxicity

Safety

danger of 
deficiency

RDA

EAR 
Estimated Avergae Intakes

AI 
Adequate intake

UL 
Tolerable Upper Intake Level
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Diet and nutrients requirements?

NUTRIENTS
RDA covers the almost entire population

ENERGY
covers half of the needs of thepopulation
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Diet and nutrients requirements?

Revisione 2014 rappresenta l’insieme dei 
valori di riferimento per la popolazione 

italiana utili a valutare l’adeguatezza della 
dieta.

L’acronimo LARN corrisponde a 
“Livelli di Assunzione di Riferimento di Nutrienti 
ed energia per la popolazione italiana”. 
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Nutrients requirements?
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Società Italiana di Nutrizione Umana-
SINU, 2014
LARN - Livelli di assunzione di 
riferimento per la popolazione 
italiana: VITAMINE.
Assunzione raccomandata per la 
popolazione (PRI in grassetto) e 
assunzione adeguata (AI in corsivo): 
valori su base giornaliera.

Per le fasce d'età si fa riferimento all'età anagrafica;
ad esempio per 4-6 anni s'intende il periodo fra il
compimento del quarto e del settimo anno di vita.
L'intervallo 6-12 mesi corrisponde al secondo
semestre di vita.
La niacina è espressa come niacina equivalenti (NE) in
quanto comprende anche la niacina di origine
endogena sintetizzata a partire dal triptofano (60 mg
di triptofano = 1 mg di NE).
Per i folati, i livelli di assunzione di riferimento per le
donne in età fertile (che programmano o non
escludono una gravidanza) e in gravidanza non
includono supplementazioni indicate per la
prevenzione dei difetti del tubo neurale.
La vit. A è espressa in μg di retinolo equivalenti (1 RE =
1 μg di retinolo = 6 μg di beta-carotene = 12 μg di altri
carotenoidi provitaminici).
La vit. D è espressa come colecalciferolo (1 μg di
colecalciferolo = 40 IU vit. D). La PRI considera sia gli
apporti alimentari sia la sintesi endogena nella cute.
La vit. E è espressa in alfa-tocoferolo equivalenti (1 α-
TE = 1 mg RRR-tocoferolo = 1,5 UI = 2 mg β-tocoferolo
= 3 mg γ-tocotrienolo = 10 mg γ-tocoferolo).



Why it is important to know nutritional requirements?

You need to know nutritional requirements of an individual or group for two major reasons:

Prescriptive reasons: that is, to provide or dispense food supplies; for example:
• to procure food for national consumption
• to secure food for institutional consumption
• to run nutritional supplementation programmes.

Diagnostic reasons: mainly to identify whether a group or an individual is suffering from malnutrition of 
any kind; for example:
• to evaluate nutritional intervention programmes
• to determine whether the food available in the stock is adequate to feed the household or nation for a 

certain duration of time.
• In order to estimate nutritional requirements of individuals or groups, we need to consider the 

following factors:

Physical activity — whether a person is engaged in heavy physical activity
The age and sex of the individual or group
Body size and composition — what the general build is of a person or group
Climate — whether a person or group is living in hot or cold climate
Physiological states, such as pregnancy and lactation.

Based on these factors, nutritional requirements in the different segments of the population can be 
classified into four groups. These correspond to different parts of the lifespan, namely (a) pregnancy and 
lactation, (b) infancy and childhood (c) adolescence and adulthood, and (d) old age. 
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Diet composition and guidelines

Linee guida alimentari
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Diet composition and guidelines

To maintain physiologic functions, the human body continuously expends energy 
by oxidative metabolism. This energy is used to maintain chemical and 
electrochemical gradients across cellular membranes for the biosynthesis of 
macromolecules such as proteins, glycogen, and triglycerides, and for muscular
contraction. Another part of the energy is lost as heat because of the inefficiency 
of metabolic transformations. Ultimately all the energy produced by the organism 
is dissipated as heat. The energy expended by an individual can be assessed by 
two different techniques: indirect and direct calorimetry.

U1



Diet composition and guidelines
U1



Diet composition and guidelines

Thus, if the total energy
contained in the body (as fat,
protein, and glycogen) is not
altered (i.e., energy stores=0),
then energy expenditure must be
equal to energy intake. In this
case, the individual is said to be
in a state of energy balance.

Negative energy balance
resulting in the utilization of the
body’s energy stores (glycogen,
fat, and protein)

Positive energy balance resulting
in an increase in body energy
stores, primarily as fat.
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Diet composition and guidelines

In human digestibility and adsorbtion
influence the total energy released from 
food
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Diet composition and guidelines

Esempio Metodo per calcolare il valore calorico di un alimento conoscendo 
la sua composizione e gli equivalenti calorici secondo Atwaters

Gelato alla vaniglia(100g) proteine carboidrati lipidi

Percentuale (%) 4 13 21
Peso in un g di sostanza 0.04 0.13 0.21

(0.04x4Kcal)+(0.13x4Kcal)+(0.21x9Kcal) Calorie totali per g=2.57 Kcal

Calorie totali per 100g=257 Kcal
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Diet composition and guidelines

standard amount of food expressed in g, which is assumed 
as a unit of measurement to be used for a balanced diet

GRUPPI ALIMENTI ALIMENTI PORZIONI 
(gr.)

CEREALI E TUBERI

Pane
Prodotti da forno
Pasta o riso (*)
Pasta fresca all’uovo 
(*)
Patate

1 rosetta piccola/1 fetta media
2-4 biscotti - 2,5 fette biscottate
1 porzione media
1 porzione piccola

2 patate piccole 

50
20
80
120

200

ORTAGGI E 
FRUTTA

Insalate
Ortaggi
Frutta o succo

1 porzione media
1 finocchio/2 carciofi
1 frutto medio (arance, mele)
2 frutti piccoli (albicocche 
mandarini)

50
250
150
150

CARNE, PESCE,
UOVA, LEGUMI

Carne fresca
Carne stagionata
Pesce
Uova
Legumi secchi
Legumi freschi

1 fettina piccola
3-4 fette medie prosciutto
1 porzione piccola
1 uovo
1 porzione media
1 porzione media 

70
50
100
60
30
80-120

GRASSI DA 
CONDIMENTO

Olio
Burro
Margarina 

1 cucchiaio
1 porzione
1 porzione 

10
10
10

LATTE E DERIVATI

Latte
Yogurt
Formaggio fresco
Formaggio 
stagionato 

1 bicchiere
1 confezione piccola
1 porzione media
1 porzione media

125
125
100
50
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Diet composition and guidelines

Energy expenditure of individuals
The actual amount of energy needed varies from 
person to person and depends on their basal 
metabolic rate (BMR) and how active they are.

Basal metabolic rate (BMR) (the amount of
energy expended while at rest at a neutral
temperature and in the fasting state). BMR is
the rate at which a person uses energy to
maintain the basic functions of the body –
breathing, keeping warm, keeping the heart
beating – when at complete rest.

The thermic effect of food (TEF) (otherwise
known as dietary-induced thermogenesis).
The TEF is the energy cost of digesting food,
and is rarely assessed separately.

Physical activity level is the energy expended 
in movement of all types.
An estimate of the amount of energy an 
individual will need can be calculated by 
multiplying their BMR by a factor appropriate 
to the amount of activity that person does 
(known as the Physical Activity Level (PAL)
Energy expenditure = BMR x Physical Activity 
Level (PAL)

U1

The energy requirement total is defined as the 
amount of energy, expressed in kcal (kilocalories) or 
kJ (kilojoule), necessary for keep the organism in
good health for long time, according to a certain
level of activity physics.



Diet composition and guidelines

Basal metabolic rate (BMR) 
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Diet composition and guidelines

Basal metabolic rate (BMR) 

Predictive equation

Direct calorimetry

Indirect calorimetry Vol CO2
Vol O2 
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Diet composition and guidelines

thermic effect of food (TEF) proteins equal to 10-35% of the energy ingested
). Ingested proteins are degraded in the gut into amino acids. After 
absorption, amino acids are deaminated, their amino group transferred to 
urea, and their carbon skeleton converted to glucose. These biochemical 
processes require the consumption of energy amounting to 25% of the 
energy content of amino acids. The second pathway of amino acid 
metabolism is protein synthesis. The energy expended for the synthesis of 
the peptide bonds also represents 25% of the energy content of amino 
acids. Therefore, irrespective of their metabolic pathway, the thermogenesis 
induced after absorption of amino acids represents 25% of their energy 
content

carbohydrates equal to 5-10% of the energy
ingested Glucose storage as glycogen requires 2 mol ATP/mol. In 
comparison with the 38 mol ATP produced on complete oxidation of 
glucose, the energy cost of glucose storage as glycogen corresponds to 5% 
(or 2/38) of the energy content of glucose stored. Cycling of glucose to 
glucose-6-phosphate and back to glucose, to fructose-1,6-diphosphate and 
back to glucose-6-phosphate, or to lactate and back to glucose, is occurring 
at variable rates and is an energy-requiring process that may increase the 
thermic effect of carbohydrates

lipids equal to 2-5% of the energy ingested
The thermic effect of dietary fat is very small. This slight increase in energy 
expenditure is explained by the ATP consumption in the process of free fatty 
acid reesterification to triglyceride. As a consequence, the dietary energy of 
fat is used very efficiently
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Diet composition and guidelines

Level of physical activity (LAF)

The energy spent on physical activity
depends on the type and intensity of the
physical activity and on the time spent in
different activities. Physical activity is often
considered to be synonymous with ‘muscular
work’, which has a strict definition in physics
(force distance) when external work is
performed in the environment.

There is a wide variation in the energy cost
of any activity both within and between
individuals. The latter variation is due to
differences in body size and in the speed and
dexterity with which an activity is performed.
In order to adjust for differences in body size,
the energy cost of physical activities are
expressed as multiples of BMR.
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Diet composition and guidelines

Level of physical activity (LAF)

IEI Integrated Energy Index
energy cost of a specific occupation. 
The IEI includes the caloric cost of 
the various simple activities that
constitute a specific occupation. 
The IEI expresses itself as a multiple 
of the MB.

Energy expenditure= 
BMR giornaliero x LAF + 10%TEF

U1

Esempio : calcolo del fabbisogno 
energetico giornaliero per un soggetto di 
sesso femminile, attività occupazionale di 
commessa, età 25 anni, normopeso , in 
salute.
MB 1306 kcal/die (54,4 kcal/ora)



Diet composition and

Level of physical activity (LAF)
Attività occupazionali dell’adulto medio e Indice 
Energetico Integrato (si riferiscono esclusivamente alla 
parte della giornata dedicata al lavoro)

Attività discrezionali dell’adulto medio e Indice Energetico 
Integrato 
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Diet composition and guidelines

Stima dei fabbisogni energetici giornalieri totali di soggetti adulti 
italiani (18-60 anni) 

in funzione del peso e attività condotta
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Diet composition and guidelines

Dual-Energy X-Ray Absorptiometry (DXA)
Hydrodensitometry
Dilution Techniques
Anthropometry
Bioimpedance Analysis (BIA)
Body Mass Index 
(BMI= weight kg/height m2)

How body composition can be measured?
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