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INTRODUCTION AND THESIS PURPOSE

The commercializatioof functional foods waborn in Japan just over twenty years ago,
then, in a relatively short period of time, it expanded in most of the developettiesisuch
as the United States, the European Union and Canada. Nowadays, at one global level, there
is a growing interest among consumers towards this type of healthy prahdithe
functional food mar ket 6 s val ue i s expekbetfidude Intrezentc ont i nu e
years there has been ehangein the mindset of consumers, shifting and increasing their
demand towards healthier food products, such as functional fasdstesult of thgrowing
awareness of the role and influence of diet on overall health

However, it is difficult to define consue r s 0 factor s determining
functional foods that are universally accepted, since this category of product is very
numerous and heterogeneous. In fact, the attitude and the demand of consumers towards
functional foods change according to thgpe of functional food itself (Urala and
Lahteenmaki, 2004)In addition, theregulatory framework for functional foods at both
European and international levels is unclear mmaincomplex,there is not a regulatory
definition of functional foods and ¢ne is also no overall uniformity regarding functional
food legislation Functional foods are not uniquely recognizable and the definition and
perception of consumers towartt®mremain a very confusing concept (Roberfroid, 2002).
Furthermore,functional foods have been analysed and studied just recently by a large
number of empirical studieshat have provided important information, although still
fragmented and limitedin addition, few empirical studies have beearried out on
European and lItalian comsme r s 6 a c¢ can pgactarsinfuencirgy thdr demandfor
functional foodsIn this scenario, the idea of this study was born, to deepen the knowledge,
interest and perception of Italian consumers towards functional fbodarticular, he main
objedives of trethesisare

1. Investigate the knowledge, interest, perception and purchasing behaviour of

consumers towards functional foott¥ough an explorative analysis.
2. Estimatec o n s u nvidimgseds to pay for aspecific functional food product

compare totheconventional one.
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The analysis is performed using a surb@ged approach with an online questionnaire,
which primarily explores knowledge, perception, awareness and willingness to pay for
functional foods in an Italian sample

Furthermore, a ldgtic regression model is used to:

1. analyse the factors thafluencec o n s u coesungoidorof functional foods;

2. analyse the factors that influenceo n s u wilengress to payor functional foods

andin particular,identify which characteristics of the sample significantly determine
a greater probabilitgf beingwilling to pay more

Specifically, the structure of the thesisnsists of 5 chapters in which the main aspects of
functional foods are treated@he first chapter is an overview of the main definitions and
concepts of functional foods. The second chapter is a description of the functional food
market at global, European and ltalian level, with some examples of the main functional
food products available onhe market. Chapters 3 considers the current regulatory
framework for functional foods at European level, including the current authorization
procedure of healtblaims for functional foods. Chapter 4 represents a literature review of
several studiesonceru mer s6 preferences, acceptance and
foods At last, in the chapter 5, the case study on consumers' perception of functional foods
is outlined.
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Chapter 1
FUNCTIONAL FOODS DEFINITIONS AND CONCEPTS

11 From t he adreqgapt edf nfutrition to Aoptim

To understand what functional foods are and their importance, it is first necessary to
highlight the changes that occurred during the evolution of modern nutrition science. The
role of nutrition has progressed bm a past concept of ffadequat e
prevention of deficiency diseases and in ad:ée
nutrition, in which food has an important role in the promotion of health, in term of both
mental and physical Mlebeing and reduction of disease risk.

During the twentieth century the essential nutrients have been identified and the focus of
nutrition science was on establishing nutrition standards (such as the recommended daily
allowances (RDASs) or reference rititm intakes (RNIs)), dietary guidelines and food guides
mainly to ensure the avoidance of deficiency diseases. More recently, recommendations have
also been made to avoid excessive consumption of some of these nutrients, after recognizing
their potentialrole in the etiology of various chrondegenerative diseases. Another
important contribution of nutritional science has been the definition of the concept of a
balanced diet:

«an appropriate mixture of food items that provides, at least, the minimum

requrements of nutrients and a few other food components needed to support growth

and maintain body weight, to prevent the development of deficiency diseases and to

reduce the risk of diseases associated with

At the begnning of the twentfirst century, most of the occidental/industrialized
countries, met new difficulties; on one hand the increasing costs of health care linked to the
increase in average life and lifestyle changes and a consequent increase in chronic
degmerative diseases. On the other hand, the steady increase in life expectancy and the
desire of older people for improved quality of life but also improved scientific knowledge

and development of new technologies.
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Table 1-1: The challenges for nutrition at the beginning of the twerfiyst century
(Roberfroid, M. B., 2000)

Application of new scientific knowledge in nutrition
Improved scientific knowledge on diet—disease relationships
Exponential increase of health-care costs

Increase in life expectancy

Consumer awareness of nutrition and health relationships
Progress in food technology

Nutritional science had to adapt to these changed ceraext began to develop the
concept of optimal nutrition (Milner) . 2000) , with the aim of m
physiological functions in order to ensure maximum individuals health anébeiallj and at
the same time minimize the risk of disease for the whole life.

In addition, at the turn of the new century, cangur s 6 demand f or food pl
changed considerably. Consumers are increasingly interested in the potential benefits of
foods and believe that food may directly affect their health (Mollet et al., 2002). A study of
consumers in Germany, France anel UK found that for them the first important factor in
maintaining good health is the diet, even more so than physical exercises and hereditary
factors (Hardy, 2000). In the last few decades, the growing awareness of the close
relationship between nutritio and human health has dramaticall
preferences in developed countries, leading consumers to increase their demand and
attention for healthy foods (Ozen et al., 2012).

In this scenario, nutritionists, who traditionally concenulaten the concept of
bal anceddé diet, have shifted their focus on
and life expectation, by detecting food ingredients, which included in a balanced diet, may
improve individuals health and their ability to issto diseases. Thus, the idea of
Afunctionalityd and the relatively new concefg
product aimed to promote general health and-teithg and reduce the risk of nutrition

related diseases.

1.2  The origins and diffusion of functional foods

The origins of the term and the concept of
early 1980s. The Japanese were the first to observe that food could play a role beyond
gastronomic pleasure and nutrient supply to the humanisrgafiraditionally, food has two
important roles, first providing sufficient nutrients that are essential for the individual

metabolism (nutritional function) and second, concurring to the individuatheelly and
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satisfaction through its taste (sensoryhedonistic function). However, a third potential role

has emerged over two decades ago, that of carrying out a specific "physiological” function.
The latter role was based on new evidence that food, by modulating specific target functions
in the body, ca have beneficial physiological and psychological effects beyond the
nutritional function.

Since the early 1980s, the Japanese government has had to face new difficulties due to the
increase in the elderly population, following the increase in life expegtavhich has led to
an ever higher national health expenditure. In this context, it decides to invest and launch
systematic and larggcale research programs in order to analyse and identify food functions,
their physiological regulation and functionabfls, aimed to improve the quality of life. The
scope of this research was to reduce the escalating cost of national health care. As a result, a
specific category of food products was established in 1991, the Foshu (Foods for Specified
Health Use), also lawn in Japan asokutei Hokenyo Shokuhin

Inside the national regulatory framework, all food products that bear nutritional or health
functions c¢claims belong to the c¢lass called
with Health Claims" class is divedl into two subclasses:

1) Foods With Nutrient Function Claims, and

2) Foods for Specified Health Use (FOSHU).

Foods With Nutrient Function Claims are all food products labelled with claims about the
nutritional functions of the ingredients such as vitamand minerals. Unlike FOSHU
products, they are not subject to a preliminary approval process by the Japanese Ministry of
Health and Welfare prior to their commercialization. The FOSHU category is foods
containing ingredients with health enhancing propsrtand bearing officially approved
indications of its physiological effects on the organism. According to the Japanese Ministry
of Health and Welfare, FOSHU is:

i foods that have a specific effect on health due to the presence of relevant
components or thebaence of removed allergens, and
1 food in which the specific health effect is based on scientific evaluation and has
been authorized to make claims on beneficial health effects.
In addition, the final FOSHU product, not the individual components, hawat a positive
effect on health when consumed with the normal diet, in the form of common foods, for
example, not pills or capsules. Furthermore, the FOSHU is also subject to a further
regulatory subset, as they also belong to the FOSDU (Food for Spestely Uses).
The Japanese Ministry of Health and Welfare has to approve a food as FOSHU by adopting

14



a specific iter of approval, in order to ensure the safety of the food product, the effectiveness

of the functions on human health based on scientifidemde and the acceptance of the

claim.

Applicant

Pubmis sinrﬂ

Wﬁppmv al

Iird stry of Health, Labour, and Welfar

! Consultation

(effectivensss)

Consultation
L (Bafety)

Council on Pharm aceutical
Affairs and Food Sanitation

Food Bafety Com mission

Figure 1-1: Flow Chart of FOSHU approvalMHLW, 2020).

Five basic requirements are established and must be met for the approval of food as FOSHU:

1. Effectiveness must have clearly proven;

2. There must be no safety problems (animals toxicity tests must be carried out and

tests about effects in the cases of excess intake, ...);

Using nutritionally adequate ingredients ( by avoiding the use of exceshijvg sa

At the time of consumption the compatibility with the product specifications must be

guaranteed;

5. Quality control methods must be determined, such as product and ingredient

specifications, processes and methods of analysis.

At the end of this verifiation process, the products, with positive results, can bear the
FOSHU brand character.i

consumers.
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Figure 1-2: Seal for FOSHU approva(MHLW, 2020).

There is an official list of the approved FOSHU products that may carry te&dthd
claims.

Table 1-2: Approved FOSHU Product§MHLW, 2020).

Responsible ingredients for health functions Specified health uses

Paratinose, maltitiose, erythritol, etc. Food related to dental hygiene

Calcium citrated malate, casein phosphopeptide, hem iron, fracuto-oligosaccharide, etc. Food related to mineral absorption

Soybeen isoflavone, Milk Basic Protein (MBP), etc. Food related to osteogenesis

Indigestible dextrin, wheat albumin, guava tea palyphenol, L-arabiose, etc. Food related to blood sugar levels

Lactotripeptide, casein dodecaneptide, tochu leaf glycoside (geniposidic acid), sardine peptide, etc. Food related to blood pressure

Middle chain fatty acid, ete. Food related to triacylglycerol

Chitosan, soybean protein, degraded sodium alginate Food related to blood cholesterol level

Degraded sodium alginate, dietary fiber from psyllium seed husk, etc. Cholesterol plus gastrointestinal conditions, triacylglycerol plus
cholesterol

Oligosaccharides, lactose, bifidobacteria, lactic acid bacteria, dietary fiber 8 ingestible dextrin, polydextrol, Food to modify gastrointestinal conditions

guar gum, psyllium seed coat, efc.

There are four different types of FOSHidoducts:ii Regul ar / ordi nary FOSHUO
FOSHUO, AiStandardi zed FOSHUO and AReducti on
FOSHUs are food products with ingredients that have a beneficial effect on the human body.

Before their commercialization, the Japs@egovernment approved them, evaluating its

safety and the scientific evidence on which the specific effect on health is based. The claim
presents on the productoés | abel must be prior
Labour and Welfare. Inaddt i on t o regul ar FOSHU, AQualified
FOSHUO were created to facilitate the approva
food products withinsufficient scientific evidence supporting the health enhancing effect,

while thefi Stdam di z ed FO& tddd avithrsefficient evidence supporting the

health effect. For t his reason, the | abel of
foll owing statements fAgrounds for this effect
(Ma I a, et al . | 2013) . Finall vy, fiReducti on of
category that can have risk reduction claims on the label. This claim is only authorized if the

reduction of disease risk is clinically and nutritionally demonstrate ingredient. By now,

16



there are only two types of disease risk reduction claims permitted, one related to calcium

and osteoporosis and the other about folic acid and neural tube defeat:it ak e of prop
amount of calcium contained in healthy meals with appate exercise may support healthy

bones of young women and r eduandiltnhtea krei sokf opfr oo
amount of folic acid contained in healthy meals may support women to bear healthy baby by

reducing the risk of neural tube defect such as spondyl oschi si s, du
(MHLW, 2020).

In the 1990s, many Japanese FOSHU related food terms came out in different countries.

These t er ms i nclude: 6functional foodso ,
0f (ph)armafoods®d, 6medi foods b, 6vitafoodsd b
foods 6, et c. For many authors, these terms ar

products or ingredients having a beneficial effect on human health, itioadtb a

nutritional value (Hasler,1998). Hi Il lian i de
provide medical or health benefits including
(Hil'lian, 1995) . For ot her aut moorstreat t hey [
di s eGolslberg,(1994)o r 6f oods or i sol ated food i ngre

nonnutritive physiological benefits that may enhance hekltzta, 1998). However, these

terms appear to be different and can not be used a unigue defioitaihof them.

Indeed, according to Defelice, S.L., (1998)nhr aceuti cals are defined a
is a food or part of a food that provides medical and/or health benefits, including the
prevention and tr eat me mndedfmh foatls mitesaldsirepbwders, 6éa pr
pills and other medicinal forms not generally associated with food and demonstrated to have
physiol ogi cal benefits or provide protection
Vitafoods ar e Onfeet the seeda of dhoderm health sonstions consumers

which enhance the bodily or mental quality of life, enhance the capacity to endure or flourish

or to recover from strenuous exercise or illness. They may also increase thestatadttof

the consumerroact asapot ent i al deterrent to health haz
Fisheries and Food, 1996).

Dietary supplements have a different definiti
supplement the diet and that bears or contains one or niarertain specified dietary

ingredients (vitamins, minerals, herbs or other botanicals, aatius, a dietary supplement)

to supplement the diet by increasing total dietary intake, a concentrate, metabolite,
constituent, extract or combination. It is &l&t, capsule, powder, softgel, gelcap or liquid

droplet or some other form that can be a conventional food but is not represented as a

17



conventional 6( FDA, 1998) . I n these scenari o,
previous definitions, but ascientific definition, unanimously recognized, was only

formulated in the midhineties.

1.3 Definitions of functional foods: an overview

What are functional foods? By now, do not exist a unique definition for these categories
of food products. Indeed, a laif definitions has already been outlined about the term
ofunctional foodod but in most of the countrie
to distinguish them from conventional foods, even for nutritionist and food experts.
Functional foodsre specific groups of food products and cannot be defined as a single well
defined entity. In fact, there are and there will be a lot of food products classified as
functional foods, based on a variety of classified or not classified nutrients, inflgentin
of body functions related to a state of health and of-lathg and/or the reduction of
disease risk. Thus, probably a universally accepted definition of functional foods will never
exist, because they should be understood as a concept rathersihecific category of food
products (Roberfroid, 2002). Furthermore, if it is a functipiven concept rather than a
productdriven concept, it is more universal and not influenced by native characteristics and
cultural traditions (diplock et al., 1999)

Functional foods have many definitions based on the authors who described them. These
are simple statements, such as:

1. foods that may provide health benefits beyond basic nutrition (IFIC Foundation,
1995) and

2. foods or food products marketed with the mgssaf the benefit to health
(Riemersma, 1996),

but also very complicated definitions such as:

1. food and drink products derived from naturally occurring substances consumed
as part of the daily diet and possessing particular physiological benefits when
ingeded (Hillian, 1995);

2. food derived from naturally occurring substances, which can and should be
consumed as part of the daily diet and which serves to regulate or otherwise
affect a particular body process when ingested (Smith et al. 1996);

3. food similar inappearance to conventional food, which is consumed as part of the
usual diet and has demonstrated physiological benefit and/or reduces the risk of

chronic disease beyond basic nutritional functions (Health Canada, 1997); and
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4. food that encompasses potenyidielpful products, including any modified food
or food ingredient that may provide a health benefit beyond that of the traditional
nutrient it contains (Food and Nutrition Board, 1994).

Following these definitions, functional foods represent a uniqueegdrand cannot be
included in other categories such as nutraceutical, f(ph)armafood, medifood, designer food
or vitafood, and dietary supplements. Furthermore, functional foods must remain foods, not
medicines, they are based on a nutritional conceputithny therapeutic effect. The only
role in diseases is to prevent them and not cure them (Roberfroid, 2002).

Therefore, the lack of an official definition of the term "functional foods" and the
different regulations between different countries, genecatdusion and ambiguity about
what functional foods are, creating confused and uninformed consumers. However,
functional foods have unique features: (Bellisle et al. 1998; Knorr, 1998):

9 are conventional or everyday foods,

1 consumed in the normal/usual diet,

1 composed of naturally occurring (not synthetic) components, maybe in unnatural
concentration or present in foods that would not normally include them,

1 having a positive effect on target body function(s) beyond nutritive value/basic
nutrition,

i enhance generalwdlei ng and health and/or reduce
health benefits to improve the quality of life including physical, psychological
and behavioural performances,

1 have authorised claims based on scientific evidence.

It is only betveen 1995 and 1999 that a most authoritative scientific definition was
outlined in an attempt to clarify the concept of functional foods and investigate their content.
This definition was developed by a group of more than 100 European experts in thd medica
and nutritional fields, who worked on the Functional Food Science in Europe (FUFOSE)
project, a concerted action between the European International Life Science Institute (ILSI)
and the European Commission. This Concerted Action led to the drafting &utlopean
Consensus on O6Scientific concept 1W9inthaancti ona
British Journal of Nutrition (Diplock et al. 1999). The program has tried to define a scientific
approach based on scientific evidence, necessary foretheloppment of functional food
products which are able to promote beneficial effects on a specific physiological function of
the organism, enhance wéking and health and / or reduce dise@seks. In order to

achieve this objective, three main stepsemendertaken:
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1. Critical evaluation of the scientific evidence needed to demonstrate that a specific
nutrient positively affects target body functions;

2. Investigation of the available science from a functioiven point of view rather
than producdriven;

3. Developing a consensus on specific modifications of food and food components and
their applications.

The 6target functions®é are genomi c, bi ochemic

functions that have a role in the maintenance of a state lbfoeiag and health or to the

reduction of diseases6 risks. Modulation of t

by determining a change in serum, or other body fluids, of the amount of a metabolite,

hormone, protein, or modification in the aitly of enzymes or physiological, physical or

intellectual parameters such as blood pressure, gastrointestinal transgt¢ime,

This Concerted Action presents three publications:

1. Functional Food Science in Euromxamines published literature about sfiec
body systems, the methodologies to distinguish and measure specific related
functions, the nutritional aspects modulating these functions and their safety
implications, the role of food technology and the scientific evidence required to
demonstrate throle of the nutrients in affecting body function.

2. Technological Aspects of Functional Food Scienediews the influence of the
processing and its modulation of the functionality, the impact of the raw materials
and also their safety implications and gges monitoring of functions.

3. Scientific Concepts of Functional Foods in Europ&onsensus document about the
development of functional foods and the scientific evidence required for claims.

Thus, that consensus documéfanttionalfoodsoses a O6wor
«A food can be regarded as functional if it is satisfactorily demonstrated to affect
beneficially one or more target functions in the body, beyond adequate nutritional
effects, in a way that is relevant to either improved stage othhaatl weHlbeing
and/or reduction of risk of disease. A functional food must remain food and it must
demonstrate its effects in amounts that can normally be expected to be consumed in
the diet: it is not a pill or a capsule, but part of the normal foodtpa r n . (ADi pl ock
al ., 19990) . e

The main features of functional foods descripted by this working definition are:

1 the nature of the functional food that must not be a pill, a capsule or any form of
dietary supplement;

1 the validation of health effects byetlscientific community;
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1 the positive effects on body functions, beyond basic nutrition effects, that are
relevant to enhance the state of health and-bedtig and/or reduce, not prevent, the
risk of disease;

1 the consumption as part of a normal diet.

Furthermore, the consensus document also provides specifications on potential consumers
of the functional food category. It highlighted that a functional food can be functional for all
members of a population, but it can also be functional only for a specifigp gof
individuals, defined on the basis of different genetic or personal characteristics.

The consensus document, at the stage in which the legislation about health claims was not

yet in place, proposes two main types of health claims for functionak ftadvanced

function” claim and "reduced ri sk of di sea:
Alimentarius (1999):
0 Enhanced functionclaimner t ype A: Acl aims that concern

of the consumption of foods and their constituents on physiological or psychological
functions or biological activities but do not include nutrient function claims. Such

claims relate to a posie contribution to health or a condition linked to health, to

the i mprovement of a function or to modif
2002).
0 Risk of disease reduced claimssr t ype B: icl ai ms that conc

disease risk related the consumption of a food or a food constituent in the context
of the daily diet that might hel p reduce
(Roberfroid, 2002).

In order to support the FUFOSE claim system, a second Concerted Action initiative was
conduct ed: the project AiProcess for the Asse
Foodso (PASSCLAI M). Il ndeed, the FUFOSE projec
and 'Reduced disease risk' claims on functional foods must be based on appemiéit sc
evidence and established the need to identify criteria to validate this scientific evidence.

These conclusions were the starting point of the PASSCLAIM project, for which the main
objective was to establish common criteria for the scientific anbation of health claims

on food and provide the framework about the requisites of validation, substantiation and
communication for the acceptance and the use of these claims.

In the studies conducted by Diplock et al. 1999 and Ashwell, 2003, a morteadrac

definition of functional food is given:
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1 a natural food with some improved specific components through particular
cultivation techniques (for example, whole foods);

1 a food with added particular components in order to produce a benefit (for
example, fods with the addition of probiotics or prebiotics, vitamins, mineral
salts, calcium, omega);

1 a food with a removed component in order to reduce or eliminate possible
negative health effects (for example, the reduction of saturated fats, sugars, salt,
lactose, gluten);

i a food with a chemically modified structure of one or more components to
improve the state of health (for example, hydrolyzed proteins used to reduce the
risk of food allergies in infants);

1 a food with increased nutritional bioavailabilitf one or more components, to
enhance the absorption of a beneficial component (such as lycopene in tomatoes);

1 afood that is the result of any combination of these possibilities.

In these complex contexts with many definitions of functional foods, a stmjucted
by Doyon and Labrecque (2008) tried to simplify it. They analysed and collected all the
existing definitions of functional foods in the literature to obtain and propose a main
definition of functional foods, also taking into account the presefitemporal and cultural
aspects, evaluating the limits and the key concepts around the functional food sector.

They examined more than one hundred definitions and chose among themdiwenty
definitions, the most representatives. Then, identified, anteesetselected definitions, four
keys concepts:

1. Health benefits It was a central concept of many definitions, and could be
defined as fenhancing target functionbo
di seaseso. However, f ew drefitsi should ib® n s sho
demonstrated by relevant and specific proof.

2. The nature of the foodit was another identified concept. Some definitions
specify that functional foods should be traditional food, others mention that they
must be fortified, enriched, or havan ingredient added, or removed as for
allergens or other components that could adversely affect health if consumed
excessively such as salt and sugar.

3. Level of functionMany definitions agreed with the fact that the main difference
between food and fuional food was that the latter provides benefits beyond its

basic nutritional functions.
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4. Consumption pattermA functional food must be part of a normal diet or adapt to
a normal consumption pattern in a specific geographical environment and / or
cultural specific. For this reason, food can be considered functional in one
country but not necessarily in another.

The above concepts permitted the authors to provide and formulate the following
definition of functional foods:

«A functional food is, or apears similar to, a conventional food. It is part of a

standard diet and is consumed on a regular basis, in normal quantities. It has proven

health benefits that reduce the risk of specific chronic diseases or beneficially affect
target functions beyondt is basic nutritional functions.

20080) . &

In the study conducted by Bigliardi and Galati (2013), the main objective was to identify
the state of the art on functional foods, with particular attention to the definition and main
examples They analysed more than one hundred definitions of functional foods and selected
39 definitions, based on three main concepts:

1. The concept of health benefisimost all definitions (35 out of 39) stated the
importance of the health benefits in ordetaioel food as functional;

2. The technological process at the basis of the functional feorhe definitions
(18 out of 39) mentioned that food must be fortified, enriched or contain added
ingredients or allergens, or other unhealthy compounds removed;

3. The ndritional function: Many definitions (25 out 39) stated that food in order to
be functional must have some nutritional functions

Table 13 shows the main definitions collected by Bigliardi and Galati (2013), divided
into the three concepts identified:
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Table1-3: The main definitions of functional foods(Bigliardi and Galati, 2013)

No.

Definition

References

Main concepts

Health
benefits

Nutritional
function

Technological

process

10

“Foods which are expected to have certain health
benefits, and have been licensed to bear a label
claiming that a person using them for specified
health use may expect to obtain the health use
through the consumption thereof”

“Food that encompasses potentially helpful
products, including any modified food or food
ingredient that may provide a health benefit
beyond that of the traditional nutrient it contains”
“Food and drink products derived from naturally
occurring substances consumed as part of the
daily diet and possessing particular physiological
benefits when ingested”

“Foods that may provide health benefits beyond
basic nutrition”

“Foods or food products marketed with the
message of the benefit to health”

“Food derived from naturally occurring
substances, which can and should be consumed
as part of the daily diet and which serves to
regulate or otherwise affect a particular body
process when ingested”

“Food similar in appearance to conventional
food, which is consumed as part of the usual diet
and has demonstrated physiological benefit and/
or reduces the risk of chronic disease beyond
basic nutritional functions”

“Modified foods or food ingredients that provide
health benefits beyond their traditional nutrients”
“Foods with added ingredients that claim to
provide a health benefit to consumers beyond the
benefits provided by ordinary foods themselves”
“A food product can only be considered
functional if together with the basic nutritional
impact it has beneficial effects on one or more
functions of the human organism thus either
improving the general and physical conditions or/
and decreasing the risk of the evolution of
diseases. The amount of intake and form of the
functional food should be as it is normally
expected for dietary purposes. Therefore, it could
not be in the form of pill or capsule just as normal
food form”

“Functional foods are products formulated with
naturally occurring chemicals (or combination of
chemicals) — found in many fruits, vegetables,
grains, herbs and spices — to provide a health
benefit, to reduce the risk of certain diseases, or
to affect a particular body process. They go
beyond correcting diseases such as pellagra and
scurvy, caused by nutritional deficiencies.
Functional foods are akin to novel macro
ingredients in that their formulation is intended to
provide a health benefit to consumers. However,
functional foods are designed to reduce the risk
of specific diseases such as lung cancer by
removing certain ingredients, by adding or
combining ingredients not normally found in a
food product, or by concentrating substances in
higher than usual quantities”

FOSHU, by the Japanese
Ministry of Health, Labor
and Welfare (1991), cited in
Anon. (2003)

Food and Nutrition Board
(1994)

Hillian (1995), cited in
Robertfroid (2002}

IFIC Foundation (1995,
2006: p. 4)
Riemersma (1996)

Smith, Marcotte, and
Harman (1996)

Health Canada (1997)

Adelaja and Schilling
(1999)

Center for Science in the
Public Interest (1999: p. 55)

Diplock et al. (1999)

General Accounting Office
(2000: p. 47)

X

x X

According to the above definitions, functional food can be both a natural food but also
fortified, enriched or be modifiely biological, chemical or technological tools. However, it

is not defined if a functional food should only be a novel food or it can also be a "normal”
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food product with a significant content of beneficial components. The study of Vidal Carou
(2008) statd that some foods become novel foods by adding some functional ingredients,
not before present, while the same functional components are naturally occurring in other
foods, for instance omegha fatty acids generally added to dairy products but naturally
present in from bluefish and dried fruit.

Functional foods have been developed, over the last few decades, in almost all food sectors,
but they are not evenly distributed in all food segments. One classification of functional
foods provided by Kotilainen ell. (2006), Sloan (2000) and Spence (2006) from a product
point of view, is presented ihable1-4.

Table 1-4: Classificaion of functional foods from a product point of viegKotilainen et
al., 2006, Sloan, 2000, Spence, 2006).

Functional food definition examples
FORTIFIED PRODUCTS food fortified with fruit juices fortified with
additional nutrients vitamin C, vitamin E, folic

acid, zinc and calcium;

ENRICHED PRODUCTS food with additional new probiotics or prebiotics;
nutrients or components ni
normally found in a

particular food

ALTERED PRODUCTS food from which a fibers as fat releasers |
deleterious component h: meat or ice cream;
been removed, reduced c
replaced by another wit

beneficial effects

ENHANCED food in which one of the eggs with increased omeg
COMMODITIES components have bee 3 content.

naturally enhanced
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The Table 1-5 shows another classification based on the aim of functional foods was given
by MakinernAakula, (2006).

Table 1-5: Purposebased classification of functional food#akinenAakula, 2006).
1. functional foods that add good to
and probiotics;
2. functional foods that reduce an existing healttk qgoblem such as hig
cholesterol or high blood pressure;
3. functional foods which makes life easier, such as ladiaese or gluterree
products.

In addition, the study of Bigliardi and Galati (2013) classified, among the existing
literature, functionkfoods based on the main types present on the market, and for each of

them, they reported some examples of food and the relative function on humanTeda#h (
1-6).
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Table 1-6: The main type of functional foods available on the mark@igliardi and

Galati, 2013).

Type of functional food and
definition

Objective

Example

Main references

Probiotics

“live microorganisms, as they are
consumed in adequate numbers
confer a health benefit on the host”
Charalampopoulos, Pandiella, and
Webb (2003)

Prebiotics

“non-digestible food ingredients
that beneficially affect the host by
stimulating the growth and/or
activity of one or a limited number
of bacteria in the colon”
Charalampopoulos et al. (2003)
Functional drinks

“non-alcoholic beverages fortified
with vitamins A, C and E or other
functional ingredients”

Menrad (2003) and Side (2006)

Functional cereals

“Cereals containing dietary fiber,
such as g-glucan and
arabinoxylan, oilgosaccharides,
such as galacto- and fructo-
oligosaccharides and resistant
starch”

Oatles and Cagindi (2006)

Functional meat

“meat modified by acding
ingredients considered beneficial
for health or by eliminating or
reducing components that are
considered harmful”

Bhat and Bhat (2011)

Functional eggs

“eggs with increased omega-3 fatty
acid content”

Siro et al. (2008)

Influence on human health,
including influence on
gastrointestinal health,
immune function and
cancer (Jones & Jew, 2007).

To stimulate the growth
and/or activity of one or a
limited number of bacteria
in the colon, thus improving
host health (Stanton et al.,
2005).

To reduce the cholesterol
level, to stimulate the
antioxidant function and to
avoid the inhibition of
growth and the deformation
of the bones (Tammsaar,
2007).

Fermentable substrates for
the growth of probiotic
microorganisms, sources of
non-digestible
carbohydrates, stimulator of
the growth of lactobacilli
and bifidobacteria present
in the colon (Brennan &
Cleary, 2005;
Charalampopoulos, Wang,
Pandiella, & Webb, 2002).
To reformulate the fatty acid
profiles or inclusion of
antioxidants, dietary fiber or
probiotics (Siro et al.,
2008).

To reduce the possible
formation of blood clots and
for blood pressure control
(Siro et al., 2008).

Lactic acid bacteria (LAB)
and bifidobacteria.

Fructo-oligosaccharide
(FOS), inulin, isomalto-
oligosaccharides (IMO),
polydextrose, lactulose and
resistant starch.

ACE drinks, cholesterol-
lowering drinks, “eye
health” drinks or “bone
health” drinks.

Oat, barley, rye, spelt.

Meat with the control of the

(()”]'7( )\i‘l()” of raw A‘nfl
processed materials.

Egg enriched with omega-3
fatty acids simultaneously
with antioxidants and other
vitamins.

Alzamora et al. (2005), Jones and
Jew (2007) and Saarela,
Lahteenmaki, Crittenden,
Salminen, and

Mattila-Sandholm (2002).

Bosscher (2007), Bosscher et al.
(2006), Cani, Neyrinck, Maton,
and Delzenne (2005) and
Ouwehand (2007).

Keller (2006) and Tammsaar
(2007).

Alldrick (2007), Benkouider
(2005), Monar (2007) and
Poutanen (2006).

Jiménez-Colmenero, Carballo, and
Cofrades (2001), Kovacs,
Zsarn6czay, and Gasparik
Reichardt (2007), Mendoza,
Garcia, Casas, and Selgas (2001)
and Ricondo and Ayo (2007).

Siro et al. (2008) and Surai and
Sparks (2001).

A further classification ofunctional foods was developed by Euromonitor. It created the
"Health and Wellness" category, subdivided into the following types:
9 Fortified / Functional includes enriched foods and beverages which contain added
components that provide health benefits dray basic nutrition (vitamins, mineral
€) ;

9 Better For Youincludes prepackaged foods and beverages that are modified during

salts,omeg8, cal cium, probiotics, etc
production by removing substances that are harmful to health (fats, sugars, salt).

I Food Intolerance contains lactoséee, gluterfree or diabetic food products.
Generally, these foods are intended for individuals affected by intolerances or
allergies to some substances;

1 Natural Health includes natural foods and beverages containing compoieat
positively affect body health beyond their caloric value, such as foods rich in fiber,

cereals, nuts, fruit snacks and muesli, olive oil, fruit juices, drinks based on
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antioxidants such as green tea;

9 Organic consists of food and drinks whose puotion is based on an organic
farming system, therefore without the use of pesticides and certified by certifications
of authorized bodies.

Finally, enother way to classify functional fosd¢an bebased on the additionalkealth

benefitsthatthey provide asshown inTable1-7 (Sunil K. Khatkar et al., 2016)

Table 1-7: Categories of functional foods based on healbenefits providedSunil K.
Khatkar et al., 2016).

Functional food categories Functional foods used

Early development and growth Enriched bakery products, floy
cereals, infant formula, growth mill

baby foods

Regulation of basimetabolic processes
Fiber rich foods, skimmed dair
products, calcium and vit. D rich
foods

Defence against oxidative stress Antioxidant rich foods: Vitamin C

anthocyanins, lycopene, phenols

Cardiovascular physiology Foods =enriched
PUFAbSs, Fi s h3 fatty
acids, phyosterol added to foods

Gastrointestinal physiology Probiotics, Prebiotics, Sybiotics

Cognitive and mental performance, includi Caffeine, theophyllindtheobroming

mood and alertness rich foods, valerian, ginseng balm
extracts

Physical performance and fitness Energy bars, antioxidant beverag

isotonic beverages
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Chapter 2
FUNCTIONAL FOODS MARKET. AN OVERVIEW

21 Introduction

l'tdés difficult t o fanctohayfee marketeue doehe éattdhptme nt
does not exist a singleell-characterized definition of functional food. In addition, few
studies analysed the market of functional food and this is an innovative trend that appear
recently. he commercializatio of functional foods was boin Japan just over twenty years
ago, then, in a relatively short period of time, it expanded in most of the developed countries
such as the United States, the European Union and Canada but it is also started in the
developingcountries. Nowadays, at one global level, there is a growing interest among
consumers towards this type of healthy products. In recent years, there has been a change in
the mindset of consumers, shifting and increasing their interdéstaithier food prducts as
a source ofwell-being. Consumers have a new prospective about food like a means of
control and prevention of diseases, not only as a medium necessary for nutrition. Consumers
are now more and more healthy and pay attention to fimogarticularthey are more
conscious about thiaterrelation between health and diet and are attentive to their diet and
food ingredients that they eat. According to Health / Wellness: food as mediciresearch
conducted by Nielsen, in 2017 on a sample of 30 thousand people in 63 different countries,

"consumers around the world are increasingly attentive to their diet and increasingly

interested in discovering new healthy foods. Italians, in particalla riding this

trend: almost one in two (40% of consumers interviewed) declares that a controlled

diet is part of their lifestyle " (Nielsen, 2017).

This desire to make food as medicine has created a very growing demand for functional
foods with healtful properties. In this scenario, food industry was encouraged to develop
and market many products with nutritional and functional claims on the label, that are sold at
higher price and have a higher profit margins that conventional food. The main factors
involved in the rapid spread of the functional food market are related to the recent advances
made by science and technology that have permit to increase the individual's levet of well
being, raising also life expectancy and the desire of older peopd fionproved quality of

life and are related to the increasing cost of healthcare. The increase-beinglitogether
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with the modern lifestyle and the change in the dietary pattern have also led to an increase in

some diseases such as: obesity, diabet#enary heart disease, etc., All these factors have

|l ed consumers to search for nutritional nsol
sedentary lifestyle and higtalorie diet and therefore have increased the demand for

functional food products.

According to the report AFunctional Foods Ma
20182 0250, published by Grand View Research, t
level, canbe subjected to a different segmentation:

1. By Product Type: Bakery & Ceals, Dairy Products, Meat, Fish & Eggs, Soy
Products, Fats & Oils, Others;

2. By Application: Weight Management ,Sports Nutrition, Digestive Health,
Immunity, Cardio Health, Clinical Nutrition, Others;

3. By Regional Outlook: North America (U.S., Canada, Mekideurope (EU28,
Russia), Asia Pacific (China, Japan, India, Philippines, Indonesia, Malaysia,
Australia) Central & South America (Brazil), Middle East & Africa (South
Africa);

4. By ingredients: Carotenoids, Dietary Fibers, Fatty Acids, Minerals, Preb&tics
Probiotics, Vitamins, Others.

According to the report published by Allied Market Research, "Functional Food Market
by Ingredient, Product, and Application: Global Opportunity Analysis and Industry Forecast,
20212027, 6 the funct i onrballlevelfi® anticipated tokbe tUS & t a gl
267,924.40 million by 2027 at a CAGR of 6.7% from 2021 to 2027. It also states that based
on the type of ingredients

Aithe vitamins segment was valwued at $25, 733.

reach $41,625.30 ifion by 2027, registering a CAGR of 7.7% from 2021 to 2027

and the probiotic segment accounted for the aroundtloree half of the global

functional food market share in 2019, and is expected to sustain its share from 2021 to

2 0 2(Aliied Market Reseaih, 2020).

According to the functional food market analysis based on the pridudt e s oy produc
segment was valued at $17,306.40 million in 2019, and is expected to reach $30,539.40
million by 2027, regi st er i n.dnaddtioq BRaSdd orotlie 8 . 8 % f
applicationit he car di o health segment i s estimated
a CAGR of 7.1% and sports nutrition is projected to grow at $ 72,114.6 million by 2027,
registering a CAGR of 6. 5%0.
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2.2 The functional food market segmented by relevant product categories

The products representing the largest share of sales of functionslai@cbnfectionery,
bakery and cereal products, dairy products andabooholic beveragedhe products that
have a greater market are thdBat containas main bioactive compounddietary fiber,
vitamins and mineralsThe highestnumber of functional foods produced today are dairy
based, followed by baked goods and cereals.

According to Jago, 2009, among the products that bear healtrsaairthe label in the
worldwide functional food market, the main are represented by dairy products with 44%,
following by nonalcoholic beverages with 21%, and then other food categories, with

percentages between 2 and 6%, such as baked food, snackegopem| etc.

2.2.1 Dairy products

According to the report published by Allied Market Research, "Functional Food Market
by Ingredient, Product, and Application: Global Opportunity Analysis and Industry Forecast,
20251202 nt be dairy pr ovdued dat $48,838.8nrmillioh in B04% and is
expected to grow to $73, 030. 0 Deaiiyprbductsare by 2027
milk and any other foods made by milk such asbutter, cheese, ice cream, yogetc.
Functional dairy products have beerated to different bioactive compounds such as:
bioactive peptides, oligosaccharides, probiotic, antioxidants, vitamins, minerals, conjugated
linoleic acid, specific proteins, organic acids, and other. Among them, propasfased as
Al i ve mi ¢whchwhgpraatmisstered in adequate amounts confer a health benefit
t o t h egivehmasy beheficial health effects to human organisas theyare able to
modulate the balance of the intestinal bacterial flora and strengthen the insyaiam
(Saarela &aquin, 2009). Dairpeverages are good carriers to delivebjoticsand among
them, he most common are yogurt drinks, fermented milk, and fresh. Bpkcies of
Bifidobacteriumand Lactobacillusbacteria are the mostudied and widelyised probiotics

Some commercially available probiotic products are listdelgnre2-1.
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Brand/trade name

Description

Producer

Actimel

Activia

Gefilus

Hellus

Jovita Probiotisch
Pohadka

ProViva

Rela
Revital Active
Snack Fibra

S0Yosa
Soytreat

Yakult
Yosa

Vitality
Vifit

Probiotic drinking yogurt with L. casei [munitass™ cultures
Creamy yogurt containing Bifidus ActiRegularis™,

A wide range of LGG products

Dairy products containing Lactobacillus fermentum ME-3
Blend of cereals, fruit and probiotic yogurt

Yogurt milk with probiotic cultures

Refreshing natural fruit drink and yogurt in many different
flavours containing Lactobacillus plantarum

Yogurts, cultured milks and juices with L reuteri

Yogurt and drink yogurt with probiotics

Snacks and bars with natural fibers and extra minerals
and vitamins

Range of products based on soy and oats and includes

a refreshing drink and a probiotic yogurt-like soy-oat product

Kefir type product with six probiotics

Milk drink containing Lactobacillus casei Shirota
Yogurt-like oat product flavoured with natural fruits
and berries containing probiotic bacteria (Lactobacillus
acidophilus, Bifidobacterium lactis)

Yogurt with pre- and probiotics and omega-3

Drink yogurts with LGG, vitamins and minerals

Danone, France

Danone, France

Valio, Finnland

Tallinna Piimatdéstuse AS, Estonia
H&] Bruggen, Germany

Skane mejerier, Sweden

Ingman Foods, Finland
0lma, Czech Republic
Celigiieta, Spain

Bioferme, Finland
Lifeway, USA

Yakult, Japan
Bioferme, Finland

Miiller, Germany
Campina, the Netherlands

Figure 2-1: Some commercially available probiotic produdSiro et al, 2008).

Another typeof functional dairy products are fermented milk enriched with plant sterols,

such as phytosterols and phytostan®éiducts enriched with plant phytostanasnfer

health benefit to human because sterols are plant aridgigtances capable of reducing th

absorption of cholesterol or lowering its levels in the bloBdnecol, manufactured by

Raisio Benecol Ltd., Finland, is one of the main brémat produceproductswith plant

sterols. Other types of dairy functional foods are milk enriched with minesath as

magnesium, calcium, and iron, which have an essential roles in the human otgatnidso

dairy beverages enriched with other bioactive components such as-8nfetja acids,

eicosapentaenoic acid, alpha linoleic acid (ALA), conjugated lincdeid (CLA) and

docosahexaenoic agigith antioxidant and antancer properties.

In Italy in 2009 the value of thedairy productssector with health and functionalaims

wasabout844 million euroswith a growth of 7.3%espect t®008 while thetotal turnover
of the nationaldairy sectorin 2008 was 14.5 billion euro@\.C.Nielseni Nucci, 2009)

More than 60% of the turnover of the functional food segment (1.4 billion euros) is occupied

by the dairy sector and in particular by two categoridbem: "fermented milk" and "milk".

The "milk" category, which also includes enriched milks with omega 3, fibers, etc., shown a

growth trend from 2007 to 2009 (+ 15.6%he same for the "fermented milk" category,

which in the same period of timéad a gowth of more than 21.1%The latter category

includes a wide range of commercially available foods such as Actimel, Yakult, Danacol, etc

In particular, the greatest growth was recorded for fermented milk witkclaoitesterol

function (10.9%) followed by érmented milk with probiotics (7.3%) However, the

probiotics, in the"fermented milk" categonjhave a primaryole and account for 82% of the

total fermented milk value
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2.2.2 Bakey product

The category of functional foods also includes enriched bakedicts such ashakery
functional foods biscuits, breakfast cereals, bread, er@rggorts nutrient bamsnd various
types of snackstc., Functional bread, present on the market, contain fibers, soy isoflavones,
omega3 and omeg® fatty acids prebiotics like inulin or kcarnitine, etc.While the dairy
or functional confectionery food sector has rapidly increased in popularity, the bakery and
snack functional food sector has developed more slowly2003, Unilever company
introduced in the baky sector a white bread, the Blue Band Goede Start, which was the first
white bread enriched with other nutritional elements, normally available in brown bread such
as fibers, vitamins B1, B3 and B6; iron; zinc and inulin.

In 2014, functional bakery prodts and snacks bars, represented from 12% to about 55%
of the total of packaged functional foods in Europe. Spain bakery products market was
106.00 thousand torompared t@94.90 thousand tons of the total of packaged functional
foods. France bakery mtacts market was 96.70 thousand toampared t@ total of about
766.00 thousand tons of functional foquckaged. Italy was 50.20 thousand tons of baked
goods out of a total of 407.20 thousand tons. In Germany, bakery products (130.80 thousand
tons,) rg@resented about 32% of the total functional packaged products (405.30 thousand
tons). Finally, the highest consumption of functional bakery prodwets in the United
Kingdom (403.70 thousand tons) which represdi@most 55% of the total of functional
foods packaged=jgure2-2).
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Figure 2-2: Size of the "Bakery Product/Snacks BarSmarket in EU in 2014 (000 t)

(Euromonitor)
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The most important market value in 2014 of functional bakery products was in the United
Kingdom with a market of almost 1,800.00 million euros and which represent approximately

44 % of the total functional foods comparedhe market of the other countri@gigure 2-3).
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Figure 2-3: Size of the "Bakery Product/Snacks BarsmarketinEUIN2 014 ( ml n )
(Euromonitor).

2.2.3 OQils and fats

Polyunsaturated fatty acids (PUFAs) are one of the main functammaponentsThe
market for Omeg® PUFAs in theEuropeSwi t zer |l and and Nor way was
million in 2004, representing?28 % of the global market siz&n example of fabased
functional food products areholesterclowering spreads enriched with plant sterol$he
first company that produce margarinewith plant sterol esteys n a Bemetd®o fivasthe
Finnish companycalled Raisio. Other type of commercially available functional foods are
low-cholesterol milk products, like cheese, cream or butter.

2.2.4 Beverages

A wide variety of functional beverages are commercially available for example: dairy
based beverages, vegetable and-tvaiged beverages, sports drinks, energy drinks, whey and

soy proteinsbasedbeveragesnonalcoholic beverages fortified with vitamins (for instance
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A, C and E) or with other functional compounds. Tinectional beveragearket represents

the fastest growing sector among function al food category, estimated at $25 billion in 2005.
In 2012 in the the U.S., functional beverages accounted for aboutobQ¥e total

functional food markett is estimated that by 2025 the @tional drinks market will account

for 40% of overall consumer demand (Bagchi & Nair, 2028)global level, the market

trends of functional beverages are heterogeneous among different countries, due-to socio

demographic and cultural differences in conetsnand acceptance of functional foods.

Recently, the United States has increased the production of probiotic dairy beverages, but

they are still vastly underdeveloped compared to the market in the U.K., German, French,

and Spanish. On the other hand, ggeand fortified drinkdn Japan and U.S. dominate the

beverage market, but in other countries they are largely underdeveloped.

Finally, Table 2-1 shows some examples of functional products available on the market in

the various categories, expressed above, and their related health benefits.

Table2-1: Some examples of commercially available functional fogdanichell).
FOODS FUNCTION PERFORMED

Foods enriched with Fiberhas a positive effect on the functionality of the intestir

fibers It acts positively, in the sense that it reduces the absorptiol
Eg.: biscuits; crackers;| fats and cholesterol and protects against cardiovascular

milk; pasta; drinks; disease.
fruit; cereals; yogurt
Enriched with A.G.E.

omega3 type

The fatty acid of the omeg® series act by reducing the risk
of myocardial infarction, as they improve the control of

Eg.: milk triglycerides and reduce platelet aggregation.

Enriched with iodine lodine ensures the proper functioning of the thyroid. Its

Eg.: iodized salt deficiency is widespread and iodized salt helps to countera

It should be used in moderation for its sodium intake.

Vitaminized They may contain fasoluble (A, D, E, K) or watesoluble (C,

Eg.: corn flakes,
vitaminized seed oil,
fruit juices and

vitaminized nectars.

group B) vitamins. Each vitamin is essential for maintaining
health (many act as biological enzymes). It must be said th
while an excess of the watsoluble ones can be easily
eliminated bythe body, the fasoluble ones can accumulate

and be a possible cause of toxicity. These foods are usefu

in case of proven vitamin deficiency, remembering that the
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bioavailable vitamins with food are more easily absorbed.

Enriched in
phytochemicals
(flavonoids,
carotenoids,
anthocyanins, etc.)
Eg.: cereal bars, fruit,
fruit drinks, green tea
enriched with

antioxidants.

Some phytochemicals are effective in the prevention of mg
cancers and cardiovascular disorders. They act in a favour
way as hey fight the formation of free radicals and seem to
have a protective action on the functions of the central ner

system.

Enriched with mineral
salts

Eg.: vegetable milks;
puddings; dessert
flaked cereals; fruit

juices.

Among the saline supplementispse of calcium and iron are
the most justified, given the widespread lack of these mine
salts, especially among children. An integration of calcium

the growth, if necessary, promotes the strength of the skel

Enriched with iron

and folic acid

Eg.: cereal flakes, rusk

Iron is an essential component for the correct oxygenation
the blood, while folic acid (vitamin Bc) performs numerous
functions: it intervenes in the construction of the genetic
heritage, in the production of amino acidsthia formation of
red blood cells, in the constitution of myelin (the sheath
protective surrounding nerve fibers). Both are particularly
useful for pregnant women who have a specific need for th

micronutrients.

Probiotics
Eg.: yogurt; probiotic

fermened milks.

There is now a lot of scientific evidence on the benefits of
probiotic enzymes and the consumption of these foods hel

regulate intestinal functions.
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2.3  Overview of the global functional foods market

This paragraph is focused on the analysithefmarket of functional food in the world,
however its analysis is subjectvariations due to the lack of an unambiguous definition on
a global level; by taking in consideration the definition of functional food giverthby
European FUFOSE project, @alinated by the International Life Sciences Institute (ILSI)
Europe

"the functional food market, dominated by Japan (over 38% of the world market),

Europe (29%), the USA (31%), although it is still "niche", has grown rapidly over the

years recenyears, going from a value of nearly 8 billion dollars in 1999 to over 24

billion dollars in 2010 and recording annual growth rates 4% higher than those of food

and beveragégDigital for Academy, 2015).

The global market for functional foodmd beveragewas worth a total ofJS $ 19.4
billion in 2007 andJS $ 24.2 billion in 2011 (Valls et al., 2013Furomonitor International
estimated the global market value of functional foods in 2010 at $ 168 billion, which was 2.5
times greater than the market fotarnins and otheiood supplements (Euromonitor, 2010).
From 2009 to 2013 it hdacreased by 26.7% (Research, 2014) and it is expected to exceed
US $ 305.4 billion by 2020 with an average growth rate of 8.5% every year (Bigliardi &
Galati, 2013).

According to other articles, the global functional foods market value was US $ 129.39
billion in 2015 andFigure 2-4 represents the anticipated functional food market growth
between 2014024 (Functional Foods Market Analysis).

Figure 2-4: Global Functional Food Market share by regiotFunctional Foods Market
Analysis)
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