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ABSTRACT

Functional foods are those which may provide a health benefit beyond the nutritional nutrients
they contain. Confusion exists about how to describe the newly evolving area of food and food technol-
ogy due to presence of numerous interchangeable or related terms. Epidemiological, in vivo, in vitro
and clinical trial data indicated that a plant based diet can reduce the risk of chronic disease, particularly
cancer. Phytochemicals were found to play a key role in this respect. Meanwhile, there are functional
foods from animal sources, fish contain omega-3 or n-3 fatty acids, fermented dairy products contain
probiotics and beef contains conjugated linoleic acid, are all good examples for such foods. Obviously,
there are no “good” or “bad” foods, but there are “good” or “bad” diets. Institutional and market innova-
tion may be as important as technical innovation itself for leveraging the potential of functional foods.
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INTRODUCTION

In recent years, functional foods have
become part of the common vocabulary
and, increasingly, part of the food menu
(Kalaitzandonakes, 2000). According to
Hasler (1998), the term functional foods
was first introduced in Japan in the mid-
1980s and refers to processed foods con-
taining ingredients that aid specific bodily
functions in addition to being nutritious.
Functional foods are defined as any modi-
fied food or food ingredient that may pro-
vide a health benefit beyond the traditional
nutrients it contains (Milner, 1998).

Worldwide the functional foods busi-
ness may be worth 50 billion Euro market
with Europe alone being over 20 billion
Euros. It is obvious that functional foods
are big business and getting bigger. Ac-
cording to Milner (1998), ingestion of
functional foods represents an effective
strategy to maximize health and reduce
risk of diseases, but they are not magic
bullets that are functional under all cir-
cumstances. The positive message about
foods, and the inclusion rather than exclu-
sion of items from the diet may encourage
consumers to be more accepting of this
“functional foods” concept.

The point of interest is that there have
been both notable successes and failures

in market introductions of functional
foods around the globe. According to Ka-
laitzandonakes (2000), this pattern will
likely continue in the short run as con-
sumers, producers and regulators move
up the learning curve. In this transitional
period, institutional and market innova-
tion may be as important as technical in-
novation itself for leveraging the potential
of functional foods.

Characteristics of functional foods :

A food can be regarded as “func-
tional” 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 rel-
evant to either an improved state of health
and well-being and/or reduction of risk of
diseases (Ashwell, 2002).

Functional foods must remain foods,
and they must demonstrate their effects in
amounts that can normally be expected
to be consumed in the diet. They are not
pills or capsules, but part of a normal food
pattern. According to Ashwell (2002), the
main points of the working definition for
functional foods are :

a) Food nature of functional food : it

is not a pill, a capsule or any form
of dietary supplement.
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b) Demonstration of the effects to the
satisfaction of the scientific com-
munity.

c) Beneficial effects on body func-
tions, beyond an adequate nutri-
tional effects, that are relevant to
improved state of health and well-
being and/or reduction of risk (not
prevention) of disease.

d) Consumption as part of a normal
food pattern.

Confusion exists about how to de-
scribe the “functional foods” as a newly
evolving area of food and food technol-
ogy. Such a confusion is due to presence
of numerous interchangeable or related
terms that have been suggested or pub-
lished. These terms include : chemopre-
ventive agents, designer food, functional
food, nutraceutical, pharma food and phy-
tochemical. Common to all of the afore-
mentioned terms is the assumption that
these foods or components found within
them have a potential beneficial role in
the prevention and treatment of disease.
Other new terms, such as bioengineering,
biotechnology and designer foods, relate
to the technology available to develop
phytochemical-rich food. According to
ADA (1993), the aforementioned terms
can be differentiated as follows :

1- Chemopreventive agent :

Nutritive or non-nutritive food com-
ponent being scientifically investigated as
a potential inhibitor of carcinogenesis for
primary and secondary prevention.

2- Designer food :

Processed foods that are supplement-
ed with food ingredients naturally rich in
disease preventing substances. This may
involve genetic engineering of food.

3- Functional food :

Any modified food or food ingredient
that may provide a health benefit beyond
the nutritional nutrients it contains.

4- Nutraceutical :
Any substance that may be consid-
ered a food or part of a food and provides
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medical or health benefits, including the
prevention and treatment of disease.

5- Pharma food :

Food or nutrient that claims medical
or health benefits, including the preven-
tion and treatment of disease.

6- Phytochemical :

Substances found in edible fruits
and vegetables that may be ingested by
humans daily in gram quantities and that
exhibit a potential for modulating human
metabolism in manner favourable for can-
cer prevention.

Functions of phytochemicals :

Overwhelming evidence from epide-
miological, in vivo, in vitro and clinical
trial data indicated that a plant-based diet
can reduce the risk of chronic diseases, par-
ticularly cancer. It is now clear that there
are component in a plant-based diet other
than traditional nutrients that can reduce
cancer risk. More than a dozen classes
of these biologically active plant chemi-
cals now known as “phytochemicals”
(Steinmetz and Potter, 1991, Block et al.,
1992 Jenkins, 1993, ADA, 1995, Howard &
Kritchevsky, 1997, Ashwell, 2002).

The main components that may pro-
vide health benefits for human are given
in Table (1) along with their main sources
and potential benefits. As it can be seen,
the most important phytochemicals in
foods from plant sources include carote-
noids, dietary fibers, flavonoids, glucosi-
nolates, indoles, isothiocyanates, phenols,
plant sterols, saponins, soy protein, phy-
toestrogens, sulfides’ thiols and tannins.

Functional foods from animal sources:
Although the vast number of natural-
ly occurring health-enhancing substances
are of plant origin, there are a number of
physiologically — active components in
animal products that deserve attention
for their potential role in optimal health:
fish contain omega-3 (n-3) fatty acids;
fermented dairy products contain probi-
otics and beef contains linoleic acid are
good examples for functional foods from
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Table 1. The most important food components that may provide health benefits for human along
with their main sources and potential benefits

Component Source Potential Benefits
Carotenoide
Alpha-carotene Carrots e neutralizes free radicals which may cause damage to cells

Beta-carotene

Lutein

Lycopene

Zeaxanthin

Collagen Hydrolysate

Various fruits, vegetables
Green vegetables

Tomatoes and tomato products
(ketchup. Sauces, tec.)

Eggs. citrus, corn

e neutralizes free radicals
e contributes to maintenance of healthy vision
e may reduce risk of prostate concer

» contributes to maintenance of healthy vision

Collagen Hydrolysate Gelatine & may help improve some symptoms associated with
osteoarthritis

Dietary fiber

Insoluble fiber Wheat bran » may reduce risk of breast and/or colon cancer

Beta glucan Oats o reduces risk of cardiovascular disease (CM)

Soluble fiber Psyllium e reduces risk of CVD

Whole grains
Fatty acids

Cereal grains

e reduces risk of CVD

Omega-3 DHA/EPA
Conjugated linoleic acid

Flavonoids

Tuna, fish and marine oils
Cheese, meat products

» may reduce risk of CM & improve mental. visual functions

* may improve body composition, may decrease risk of
ceftain cancers

Anthocyanidins
Catechins
Flavanones
Flavones

Fuits

Tea

Citrus
Fruits/vegetables

Glucosinolates, indoles, Isothiocyanates

e neutralizes free radicals, may reduce risk of cancer
e neutralizes free radicals, may reduce risk of cancer
e neutralizes free radicals, may reduce risk of cancer
e neutralizes free radicals, may reduce risk of cancer

Sulphoraphane

Phenols

Cruciferous vegetables
(broccoli. kale. horseradish)

e neutralizes free radicals, may reduce risk of cancer

Cafteic acid

Plant sterols

Fruits, vegetables. citrus

e antioxidant-like activities, may reduce risk of degenerative
diseases, heart disease, eye disease

Stanol ester

Prebiotics/Probiotics

Corn, soy. wheat, wood oils

¢ lowers blood cholesterol levels by inhibiting cholesterol
absorption

Fructo-oligosaccharides

Lactobacillus
Saponins

Jerusalem artichokes, shallots,
onion powder

Yogurt, other dairy

® may improve gastrointestinal health

e may improve gastrointestinal health

Saponins

Soy protein

Soybeans, soy foods
Soy protein-containing foods

» may lower LDL Cholesterol; contains anti-cancer enzymes

Soy protein

Soybeans and soy-based foods

» 25 grams per day may reduce risk of heart disease

Phytoestrogens
[soflavones Soybeans and soy-based foods e may reduce menopause symptoms, such as hot flashes
Lignans flax. lye. vegetables e may protect against heart disease and some cancers

e lowers LDL cholesterol, total cholesterol and triglyceride
Sulfides/Thiols

Diallyl sulfide Allyl
Allylmethyl trisulfide,
Dithiolthiones

Tannins

Onions, garlic, olives, leeks,
cruciferous vegetables

e lowers LDL cholesterol, maintains healthy immune system
® [owers LDL cholesterol, maintains healthy immune system

Proanthocynidins

Cranberries, cranberry products
cocoa, chocolate

® may improve urinary tract health
e may reduce risk of CVD

Ref. : Anonymous (2004).
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animal sources. Omega-3 (n-3) fatty ac-
ids may play an important role in decline
the risk of CVD (Cardiovascular dis-
eases) and derived primarily from fish oil
(Hasler, 1998). Notwithstanding, probiot-
ics present in the fermented dairy prod-
ucts are live microbial feed supplements
which beneficially affect the host animal
by improving its intestinal microbial bal-
ance (Fuller, 1994). Conjugated linoleic
acid (CLA) largely present in beef is con-
sidered as an anticarcinogenic fatty acid.
More recently, CLA has been investigated
for its ability to change body composition,
suggesting a role as a weight reduction
agent. Mice fed CAL supplemented diets
(0.5%) exhibited 66% lower body fat and
14% increased lean body mass relative to
controls (Park et al., 1997), possible by
reducing fat deposition and increasing
lipolysis in adipocytes.
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