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Abstract
Currently, food allergy is considered to be one of the diseases of civilization, which occurs as a result of the chang-
ing conditions of life and environmental changes (e.g. increased popularity of cesarean delivery, excessive hygien-
ic regime during the neonatal-infantile period). Based on medical statistics, it can be concluded that this problem
will be intensified. Consumption of food is one of the main activities in human life. What and how one eats affects
our health. Meals eaten regularly provide the components necessary for the energy metabolism. Multicultural soci-
ety, travel, and new trends affect the diversity of food consumed. The mechanism of food allergy reaction covers
all 4 types of the immune response of the classical division of Gell and Coombs. The percentage of the immune response
was assessed by Chandra as follows: type I – 48%, type II – 6%, type III – 10%, and type IV – 18%. The article pre-
sents the risk factors for food allergy, most common symptoms, preventive measures and characteristics of food
products that are potential allergens.

KKeeyy  wwoorrddss::  food allergy, allergens, food intolerance.

Introduction

Consumption of food is one of the main activities in
human life. What and how one eats affects our health.
Meals eaten regularly provide the components necessary
for the energy metabolism. Multicultural society, travel, and
new trends affect the diversity of food consumed. Ingre-
dients widely tolerated by the general population may not
be well tolerated by some people. This specific situation
brings about very serious consequences, sometimes
endangering human life [1, 2].

Reactions that may be associated with allergic hyper-
sensitivity to food have been reported by doctors of the
oldest known civilization. Babylonian Talmud mentions egg
white intolerance and suggests treatment options for this
condition. Hippocrates observed stomach upset and
hives caused by cow’s milk. In the late 19th and early 20th

century, the development of resistance and anaphylaxis
was understood, which helped create a proper under-
standing of the basis of clinical and immunological phe-
nomena associated with hypersensitivity-type reactions
to foods.

In 2001, a new proposal for terminology and the
overall classification of allergic diseases (including adverse
reactions to foods), taking into account the etiopathogenetic
mechanisms, was proposed by the Task Force at the Euro-
pean Academy of Allergy and Clinical Immunology (EAACI).
The term “hypersensitivity” is used to describe all the clin-
ical response of the body initiated by exposure to allergens
of different biological nature (airborne, food and contact)
[3]. According to the proposal, the term “food allergy” de -
scribes the ingested food-stimulated response in which the
immune mechanism is documented or highly likely. All oth-
er reactions are determined as “non-allergic food hyper-
sensitivity” [4-7].

Characteristics of food allergens

Food allergens are proteins whose molecular weight
varies from 15 kDa to 40 kDa or glycoproteins having a mol-
ecular weight from 10 kDa to 70 kDa, which cause aller-
gies in immunologically conditioned, abnormal response
of the body. The structure, and biochemical and physico-
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chemical properties of the allergen determine its allergenic
strength. Many food allergens are capable of binding lig-
ands, such as metal ions, lipids and steroids [8, 9]. An impor-
tant role in the molecular structure of the allergen is played
by epitopes, which are fragments of the antigen, connecting
directly to the antibody. They directly interact with the anti-
body (namely, the paratope). The epitopes may more or less
stimulate the human immune system. The antigen epitopes
that generate the strongest immune response in a given
species or individual, are called immunodominant deter-
minants [10-12].

Currently, the allergen nomenclature subcommittee
under the auspices of the International Union of Immuno-
logical Societies and the World Health Organization has
developed a list of more than 400 allergens and 200 isoal-
lergens [13]. Allergens derived from a given species can be
made up of molecules of a similar structure. These parti-
cles, if they have similar biochemical properties, i.e. mol-
ecular weight, biological function, and more than 67%
amino acid sequence similarity, are called isoallergens [14].

The mechanism of allergic reactions

The mechanism of food allergy reaction covers all 
4 types of the immune response of the classical division
of Gell and Coombs. The percentage of the immune
response was assessed by Chandra as follows: type I – 48%,
type II – 6%, type III – 10%, and type IV – 18%. If the harm-
ful food triggers the abnormal immune response by type
I reaction, the IgE antibodies are involved, and the clinical
symptoms occur soon after ingestion of food or within
a short period of time (usually about 2 h). This reaction is
called immediate (early), and because of the patho-
genetic mechanisms – IgE-mediated [15-19]. The IgE anti-
bodies play the main role in allergy, and in the healthy
human they can be found in small quantities. Only in some
people, especially with a hereditary risk of atopy, there is
an excessive production of IgE antibodies which trigger aller-
gic reactions [20]. The presence of IgE antibodies in the
pathogenesis of the disease is the main criterion for the
definition of food allergy [2]. IgE-dependent allergy in the
primary form is especially frequent in children, in which
foods are the main or the only cause of the disease or dis-
order in contrast to the secondary form, which is more typ-
ical of older children and adults, in which foods are one of
the many factors causing the disorder. Adverse food-induced
immune response can be a sign of other pathogenic mech-
anisms of allergic reaction – II, III or IV type when T cells,
IgG, IgM, IgA, and other immunologically competent cells
are involved. Due to the pathogenic mechanism of these
reactions, they are described as IgE-independent [16, 17,
21]. Few studies have been conducted to evaluate the func-
tion of cytokines in immunopathology of food allergy. There
was a statistically significant increase in IL-10 levels in
patients undergoing an oral challenge, and lower levels of
IL-10 in the serum of patients having a delayed reaction.

Circulating immune complexes (IC) containing IgE in
allergic reactions often create difficulty in interpretation
of serum IgE levels [22, 23].

Environmental factors 

Occurrence of food allergy depends on many factors,
including genetic predisposition of an individual, the
degree of exposure to food, and molecular characteristics
of the allergen [9]. The greatest risk of developing an aller-
gy depends on genetic factors. It has been found that the
risk of allergy development in children of healthy parents
ranges from 5% to 15%, when one of the parents is aller-
gic, it increases to 40% and if both parents are sick, reach-
es 60-80%. Environmental factors are also important in the
development of allergies, such as improved hygiene,
lifestyle, diet and nutrition, which are seen as factors respon-
sible for the increase in allergic pathology in Western pop-
ulations. Breastfeeding, which is the most natural and
appropriate form of nutrition for infants, has been replaced
with manufactured formulas full of proteins which can
impose immunological reaction. Consumption of canned
foods rich in additives and dissemination of new eating
habits have contributed to the increase in the number of
potential allergens [24].

Food products that cause allergies

In theory, all foods can cause allergic reactions, but in
reality a small part is responsible for food allergies. Milk,
eggs, wheat, fish, soy and peanuts are most often as-
sociated with allergic reactions in childhood. In adult
humans, allergies to fish, shellfish (lobster, crab, crayfish)
and some fruits, especially cherries, peaches, plums,
apricots, as well as oleaginous fruits (nuts, seeds) and
peanuts are reported [20].

Food traditions of different countries encourage the con-
sumption of certain specific products, which if consumed
frequently and in large amounts can cause allergic symp-
toms. For example, in Italy there are quite frequent cas-
es of allergy to certain fruits, raw vegetables, tomatoes and
corn. In the countries of northern Europe, the allergy to cod,
often consumed in the daily diet, dominates. In the Unit-
ed States, high consumption of peanuts is responsible for
an increasing number of extremely rapid allergic reactions,
including anaphylactic shock [24].

Allergens may be divided into two groups: resistant and
non-resistant to heat. The former group of allergens is linked
to the order of amino acids in the protein segment. This
group includes peanut allergens, cod, milk lactoglobulin,
egg white ovalbumin, all of which are resistant to heat and
act even after cooking the product. The latter group is asso-
ciated with the spatial structure of the protein. The
impact of high temperature causes changes in the three-
dimensional structure of the protein, these allergens, pre-
dominantly fruits, vegetables or meat, often lose their sen-
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sitization by boiling, while they are still active in raw fruits
and vegetables [24].

In 1995, experts of the World Health Organization
(WHO) and the Food and Agriculture Organization (FAO)
compiled a list consisting of eight groups of foods that cause
most food allergies. A number of clinical experience from
Europe and North America suggest that these eight
groups of foodstuffs are responsible for about 90% of all
food allergies. The main causes of protein allergies are milk,
eggs, peanuts, other nuts, fish, shellfish, soy, cereals, sen-
sitizing at different frequencies [24]. According to the law,
in the European Union, ready meals may contain a mix-
ture of different known allergens without having to show
data on the individual components of the package. “25 per-
cent rule” states that the components of the product must
be listed separately only if their share exceeds 25%.
According to the Act, the ingredients of a food product and
not the individual substances in the ingredients must be
shown [25].

According to the literature, food allergies may increase
as a result of the use of genetically modified products
[24, 26]. In the research of Brazil nut gene insertion to soy-
bean genetic material, allergies in patients who are aller-
gic to these nuts were reported. Manipulating the com-
position of plant proteins without the knowledge of their
allergenic potential can be very dangerous. However, not
every genetic modification may have negative effects. In
the U.S.A., for example, major work was carried out on
removing allergens from peanuts to get the nut free of aller-
gens [27].

Symptoms of food allergy

Food allergy can manifest a wide range of symptoms.
No other disease known in the medical world has a greater
variety of symptoms that may persist even after the res-
olution of the major allergy attack [28]. The appearance of
itching of the lips or tongue, repeated vomiting, frequent
diarrhea or urticaria may be defined as the most common
symptoms, which reveal an allergic reaction to food.
Refusal of certain foods by some children may indicate an
allergy or intolerance and not a whim, especially when com-
bined with a particular problem [24]. Fatigue caused by aller-
gies can be felt the most in the morning and right after get-
ting out of bed, or late in the afternoon, when any kind of
rest or its length does not bring relief. Pain, stiffness and
muscle tearing of the shoulder, neck and back, which may
occur with headache, may drag through the days and
weeks. Psychiatric disorders (tension, nervousness, irri-
tability, stubbornness, anxiety, confusion, nervousness com-
bined with trembling, stammering, disorderly speech, lethar-
gy, stupor, aphasia – loss of the ability to speak, and feeling
dazed, depression, discouragement, melancholy) are com-
mon in allergic individuals [28].

Generally, there are two types of food allergy. The first
type is characterized by immediate reaction, which is

accompanied by symptoms occurring within a few min-
utes, or even seconds after consumption of the food, which
is anaphylaxis (shock), urticaria, angioneurotic edema (skin
swelling). Eggs, nuts, peanuts, fish and shellfish are often
foods that often cause this type of allergy. The second type
of food allergy is a late reaction, in which the symptoms
(fatigue, irritability, depression, hyperactivity, insomnia,
headache, poor concentration, paleness, itching limbs, invol-
untary bedwetting, asthma, colds, indigestion, colic, diar-
rhea, bloating and skin lesions) appear a few hours, and
even a few days after food intake. Foods that cause this
type of reaction are milk, chocolate, legumes, citrus and
food additives. Because of this delay, it is difficult to deter-
mine what is the cause of food allergies [27].

Non-allergic food hypersensitivity 

In the case of food intolerance, many of the same symp-
toms as allergic reactions persist but have other causes.
Enzyme deficiency is responsible for the lack of tolerance
causing certain food ingredients not to be degraded. The
enzymatic defect can be either congenital or acquired in
the course of life. For example, due to the lack of enzymes,
some people do not digest milk sugar (lactose). In other
cases, an ingredient of a food product acts like an allergen.
The symptoms are the same as in the allergic response,
including excessive histamine production leading to
a runny nose, watery eyes and swollen lips, but the immune
system is not involved, and the reaction is evoked direct-
ly by a component of a food product. The factors that cause
the reaction are colorants (E 102, E 107, E 110, E 122, E 123,
E 124, E 128, E 151), preservatives (E 210, E 219, E 200, E 203),
substances enhancing taste and flavor (E 620, E 625, E 626,
E 629, E 630, E 633), flavors (salt of cinnamic acid,
vanillin, eugenol, menthol) and synthetic antioxidants 
(E 311, E 320, E 321) added to many food products [25]. An
important role among the causes of hypersensitivity
reaction is played by sulfur dioxide, which can be found
in various species of wine, dried fruits and pickles. Tyra-
mine and histamine (biogenic amines) contained in some
foods (histamine in strawberries, tomatoes, some kinds
of cheese, and tyramine in cheese, wine, nuts) may also
be responsible for the symptoms [29].

Food allergy prevention

The basic principle of food allergy treatment is to avoid
these food ingredients that cause allergic reactions. This
requires a careful selection of products for the meal, which
involves the obligation to read the composition of the prod-
ucts given on the labels. The most recent legislation on food
labeling is aware of the needs of allergic people. An impor-
tant step is the list of the most important allergens and
ingredients derived from them, given in the directive of the
European Union. Sometimes, however, typical symptoms
of allergy occurs to hidden allergens – components nat-
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urally present in the food or added to it in the form of a mul-
ti-product, whose name appears on the label as opposed
to its specific composition [30].

One allergen may be present in many foods and many
allergens can be found in one food product. Allergenic prop-
erties may have both components naturally occurring in
foods and added ones. Monosodium glutamate (additive
E 621) has the same allergenic properties as monosodium
glutamate found in many foods naturally, such as toma-
toes, mushrooms, corn, peas, parmesan, in hydrolysates
of vegetable proteins, yeast extracts, caseinates. Symptoms
of allergies to monosodium glutamate depend on the size
of the dose. Therefore, in order not to restrict the con-
sumption of the products, in which sodium glutamate is
naturally present, products that contain it as additive E 621
must be eliminated from the diet [30].

The increase in the incidence of the disease, which
underlies the phenomena associated with allergic hyper-
sensitivity to food, and the progress of knowledge in new
fields such as immunology, molecular biology and genet-
ics over the last several years led to an unprecedented
increase in interest in the difficult field of allergy. It is to
be hoped, therefore, that this knowledge in subsequent
years will be further expanded [31, 32].
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