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1. Introduction

A life‑threatening chronic illness, food allergy 
significantly reduces a person’s quality of life. The 
management of these allergies is an important aspect of 
public health policy. Children and adults are affected, 
and it has a significant negative impact on health, the 
medical system and growing economies (Greenhawt, 
2016). According to Muraro et al. (2014), food‑spe‑
cific IgE antibodies, cellular processes, or both may 
play a role in the development of food allergy, which 
is defined as a health problem brought on by a specif‑
ic immune‑mediated reaction that occurs consistent‑
ly after eating a particular food (Wang and Sampson, 
2011). The European Academy of Allergology and 
Clinical Immunology (EAACI) describes food allergy 
as a subclass of allergic reactions where the immune 
system is involved. Based on the action mechanism, 
food allergies can be classified as IgE‑mediated, 
non‑IgE‑mediated, or other types of reactions (Wang 
and Sampson, 2011). Food allergy is acknowledged as 
a significant public health concern that must be ade‑

quately addressed by a variety of stakeholders, includ‑
ing the food sector. To ensure the safety of customers 
who have allergies, the food industry has attempted to 
manage allergens, but this has proven to be extremely 
difficult due to the distinctive characteristics of food 
allergies and food allergens. The cornerstones of effi‑
cient allergen management include accurate allergen 
labelling, minimizing random allergen presence and 
safe use of relevant precautionary labelling where 
necessary. There are currently no effective treatments 
for food allergies. The best way to manage allergies 
is to strictly avoid allergens because they can cause 
serious and occasionally life‑threatening allergic reac‑
tions (Muraro et al., 2014).

2. Big nine

Non‑ingredient allergenic components that 
can be generated through cross‑contact, such as 
during manufacturing or packing, are not cov‑
ered by the EU food information control. In cas‑
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es where unexpected allergens are present, food 
manufacturers might adopt voluntary precaution‑
ary allergen labelling (PAL) to notify and protect 
allergy sufferers (Muraro et al., 2014). Unfortu‑
nately, incorrect labelling and sporadic use of 
PAL that is not based on a quantitative assessment 
of allergy risk could cause a mismatch between 
labelling and allergen presence (Crotty and Tay‑
lor, 2010; Remington et al., 2015), putting aller‑
gic consumers at risk and limiting their choices of 
products (Holzhauser et al., 2020). In Serbia, the 
Ordinance on declaring, labelling, and advertis‑
ing of food (Republic of Serbia, 2017–2020) and 
the Ordinance on the health safety of dietary foods 
(Republic of Serbia, 2010–2018) provide legisla‑
tion regarding allergens that takes into account 14 
food ingredients that can cause allergic reactions. 
The information on the nine top allergenic foods 
(often known as the “big nine”) will be present‑
ed in this study. More than 170 foods have been 
reported to cause allergic reactions, but the vast 
majority are caused by the “big nine”: milk, eggs, 
nuts, fish, crustaceans, shellfish, wheat, soy and 
sesame (FDA, 2022).

2.1 Eggs and egg products

A wide range of culinary products, includ‑
ing bread and confectionery, gourmet (soups, sauc‑
es, dressings), and meat products, regularly con‑
tain eggs and egg components or additives. The 
edible portion of an egg is made up of 63% egg 
white, 27.5% yolk, and 9.5% egg shell, including 
the membrane that lines the shell. According to Lee, 
Loh and Tang (2018), 1.8 to 2% of children under 
the age of five have allergies to eggs, making it one 
of the most prevalent allergenic foods. The major‑
ity of the proteins connected to egg hypersensitivi‑
ty are found in egg white (Réhault‑Godbert et al., 
2019). Both egg white and egg yolk contain clini‑
cally significant allergenic egg proteins. Egg aller‑
gies can result in symptoms ranging from a mild 
rash to anaphylaxis. The anticipated prevalence is 
between 0.2% to 7% (Rona et al., 2007; Lee, 2017). 
The precise amount of a food allergen needed to 
cause an allergic reaction is rarely determined due 
to variations in patient sensitivity and the specifici‑
ty of the allergen. According to Taylor et al. (2002), 
the cumulative doses of whole raw eggs that can 
cause allergies range from 0.13 mg to 200 mg of 
dry protein.

2.2 Milk and milk products

Since milk provides the needed proteins, min‑
erals, fats, and carbohydrates for human health, it is 
regarded as a complete food (Pereira et al., 2012). 
Although milk has many nutritional advantages and is 
widely recommended (Lucarini, 2017; Chalupa‑Kre‑
bzdak et al., 2018; Silva et al., 2020), milk consump‑
tion in Western countries is rapidly declining. Milk 
contains high‑quality proteins, fats, vitamins, and 
minerals (such as potassium, phosphorus, and calci‑
um). Babies and young children frequently have cow’s 
milk allergies, which typically go away by the age of 
six. The immune system’s reaction to a particular milk 
protein causes it to show up as an allergic reaction 
(Edwards and Younus, 2021). Numerous cow’s milk 
proteins are immunologically active and antigenic, 
and it has been discovered that many people are sensi‑
tive to a variety of cow’s milk proteins. According to 
studies done on large populations of allergic patients, 
the most prevalent proteins in cow’s milk, particularly 
lactoglobulins, caseins, and α‑lactalbumin (ALA), are 
the main allergens; however, proteins present in low 
quantities, like bovine serum albumin, lactoferrin and 
immunoglobulins, have also proven to be important in 
causing milk allergies (Silva et al., 2020).

2.3 Cereals containing gluten and cereal products

For baked goods (bread, pastries, pizza), pasta 
(noodles, pasta, spaghetti), some confections (cakes, 
biscuits, gingerbread), and prepared foods (cream 
soups, sauces, etc.), wheat flour is used as a raw mate‑
rial (Popov‑Raljić, 2016); Psodorov, 2014). Infants 
are most likely to develop allergic reactions to wheat 
and other cereals, and these reactions often subside 
within the first few years of life. Cereal allergy symp‑
toms that are IgE‑mediated range from mild local skin 
or gastrointestinal reactions to more severe, frequent‑
ly fatal anaphylactic crises. Examples of wheat aller‑
gies include bakers’ asthma (occupational exposure 
to grain flour dust) and, less frequently, IgE‑medi‑
ated allergy related to exercise, also known as 
wheat‑dependent exercise‑induced anaphylaxis. Peo‑
ple who are sensitive to wheat‑related crops (barley, 
oats, and rye) can usually tolerate rice. In Europe and 
America, allergies to rice are rare, but they might be 
more prevalent in Asia. With an estimated 5% glob‑
al incidence, gluten‑related diseases have grown in 
epidemiological relevance. Wheat allergy, non‑celiac 
gluten sensitivity, and celiac disease are all conditions 
linked to gluten (Rubio‑Tapia and Murray, 2010).
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2.4 Fish, crustaceans, molluscs and their products

Although seafood is essential for human nutri‑
tion, health and economics, it can have serious IgE 
antibody‑mediated adverse reactions in individu‑
als who are vulnerable. Seafood includes fish (cod, 
salmon and tuna), shellfish (shrimp, crab and lob‑
ster), and molluscs (squid, shellfish and snails). 
According to Sharp and Lopata (2014), eating sea‑
food can result in severe acute hypersensitivity reac‑
tions, including fatal anaphylaxis. There are over 
20,000 edible fish species, although just a few groups 
(Actinopterygii) produce the fish that are frequently 
eaten. People who are allergic to fish should avoid 
eating any fish because they are typically allergic to 
a wide range of species. According to Freidl et al. 
(2017), adverse reactions to seafood can be immu‑
nological, such as IgE allergy, which is mediated by 
the antibody for which the trigger is taken. They can 
also be non‑immunologic, such as toxins or patho‑
genic components. Worldwide, 0.3% of people have 
a fish allergy, while 0.6% have a shellfish allergy.

2.5 Soybeans and soybean products

Due to their high concentration of physiologi‑
cally active compounds that can have positive effects, 
legumes like soybeans grown under specific con‑
ditions are also included in the functional food list 
(Popov‑Raljić, 2016). Soybean allergy is less com‑
mon than each of the other seven major allergens, 
which has been used to argue that soybean could be 
eliminated from the eight major allergens without 
endangering the general population (Messina and 
Venter, 2020). In four adult surveys, allergies to milk/
dairy products and shellfish were more prevalent than 
allergies to soy protein. Worldwide, 0.1% to 0.6% of 
the population were found to be allergic to soybeans.

2.6 Sesame

Since sesame allergy causes severe/systemic 
adverse immunological reactions in sesame‑allergic 
people, it is typically a life‑persisting allergy. Native 
to the Middle East and Africa, where it has been grown 
as an oilseed crop for more than 3,000 years, sesame 
(Sesamum indicum) is a seed. Traditionally, it is eat‑
en as a paste known as tahini or as a sweet known as 
halva. Western nations sometimes utilize it as a top‑
ping for breads and crackers. In the USA and Canada, 
estimates of the population prevalence of self‑reported 
sesame allergy range from 0.1% to 0.2%. According to 
studies, prevalence rates range from 0.1% in Canadian 

children to up to 0.8% in Australian children (Dalal et 
al. 2002; Adatia et al., 2017). Sesame‑related anaphy‑
laxis rates vary greatly by geographic location, with 
rates in the Middle East being substantially higher than 
those in North America. Sesame has been identified as 
the second most frequent meal to trigger anaphylaxis in 
Israeli children, accounting for 43% of cases, and the 
third most frequent food to trigger anaphylaxis in Sau‑
di Arabia, although it was only shown to be the source 
of 2.8% of food‑induced anaphylaxis cases in Cana‑
dian children. At least 8 allergenic epitopes associated 
with IgE‑mediated reactions have been found, to date, 
in sesame seeds, and three sesame oil constituents have 
been connected to allergic contact dermatitis (Adatia et 
al., 2017). Members of the seed storage compounds, 
the oleosin, and profilin families have been identified 
as epitopes that can act as mediators of rapid hyper‑
sensitivity, whereas lignins are linked to delayed‑type 
hypersensitivity. Sesame allergy is important to recog‑
nize due to the rarity of sesame allergy outgrowth and 
the high danger of unexpected reactions, despite ses‑
ame allergy’s relatively low frequency in the EU and 
North America (Segal et al., 2017).

2.7 Peanuts and peanut products

Peanut allergy is a common, enduring, and 
sometimes fatal food allergy that is becoming more 
prevalent in Western countries. It is one of the most 
frequent IgE‑mediated food reactions (EFSA, 2014). 
Only 20% of people acquire a tolerance to peanuts, it 
usually manifests in infancy, and it is often identified 
between the ages of 6 and 24 months. Additionally, it 
lasts longer than allergies to milk or eggs. Numerous 
(n = 18) peanut allergens have been identified so far: 
All allergens cause significant peanut allergies: Ara 
h 1: cupin, Ara h 2: conglutin (2S albumin), Ara h 3: 
cupin, Ara h 4: renamed as Ara h 3.02, Ara h 5 is pro‑
filin, Ara h 6 and Ara h 7 are conglutin, Ara h 8 is a 
pathogenesis‑related protein, and PR‑10 is a member 
of the bet v1 family. Ara h 9 is nonspecific lipid‑trans‑
fer protein type 1, Ara h 10, 1, 14, and 15 are oleosins, 
Ara h 12 and 13 are defensins, Ara h 16 and 17 are 
nonspecific lipid transfer protein 2 and 1, and Ara h 
18 is cyclophilin, peptidyl‑prolyl cis‑trans‑isomerase 
(www.allergen.org/allergen nomenclature).

2.8 Nuts

Nuts can be found in many different forms, from 
raw seeds to baked appetizers. The average daily intake 
of nuts and peanuts for the overall population in the 
EU was 2.23 g. Total daily nut intake in Europe ranged 
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from 0.61 g in Sweden to 4.83 g in Spain, from north‑
ern to southern regions. Walnuts, almonds, pistachi‑
os and hazelnuts are the most popular nuts in Europe 
(Lack, 2008). Both children and adults develop die‑
tary allergies due to this common cause, and the clin‑
ical reaction can be lethal. In the UK, 1.7% of peo‑
ple in the overall population had a documented allergy 
to nuts and almonds. Around 9% of people, includ‑
ing individuals who have had severe reactions in the 
past, outgrow this type of allergy (Fleischer, 2012). 
Like fish and peanut allergies, stone fruit allergies are 
lifelong, and because the majority of stone fruit aller‑
gens are homologous to one another, there is frequent‑
ly cross‑reactivity. According to estimates by Siecherer 
et al. (2003), 20–50% of those who are allergic to pea‑
nuts are also allergic to nuts.

3. Conclusion

Food allergy is a significant problem for pub‑
lic health. The severity of allergic reactions can 
range from gastrointestinal issues and skin rash‑

es to anaphylaxis, shock and even death. Allergy 
sufferers must avoid foods that contain allergenic 
components to prevent allergic reactions. Custom‑
ers, therefore, rely on food labels to alert them to 
the existence of allergenic ingredients. The con‑
trols needed to ensure that allergens that are intend‑
ed to be present in a food have been identified on 
the label, and that unexpected allergens are absent, 
must be developed, put into position, and main‑
tained by food manufacturers. The use of warn‑
ing phrases like “may contain [allergen]” or “pro‑
duced on equipment that also processes [allergen]” 
is insufficient to prevent contact with allergens. 
Prerequisite programs need to be used, along with 
HACCP plan controls that guarantee proper product 
labelling, to manage allergens. In order to improve 
the health and quality of life of Serbians with aller‑
gic diseases, as well as reduce the burden of aller‑
gic diseases on individuals, healthcare systems and 
the community, a national allergen strategy (NAS) 
must be developed in Serbia in collaboration with 
key stakeholder organizations.

Disclosure statement: No potential conflict of interest was reported by the authors.

Funding: This study was supported by the Ministry of Education, Science and Technological Development 
of the Republic of Serbia, according to the provisions of the Contract on research financing in 2023 (451‑03‑
47/2023‑01/200050 od 03.02.2023).

References

Adatia, A., Clarke, A. E, Yanishevsky, Y. & Ben‑Shoshan, M. 
(2017). Sesame allergy: current perspectives. Journal of 
Asthma Allergy, 10, 141‒151.

Blok, B. M. (2014). European Academy of Allergy and Clini‑
cal Immunology. EAACI Food Allergy and Anaphylax‑
is Guidelines. Food allergy health‑related quality of life 
measures. Allergy, 69(7), 845–853, doi: 10.1111/all.12405

Chalupa‑Krebzdak, S., Long, C. J. & Bohrer, B. M. (2018). 
Nutrient density and nutritional value of milk and 
plant‑based milk alternatives. International Dairy Jour‑
nal, 87, 84–92.

Crotty, M. P. & Taylor, S. L. (2010). Risks associated with 
foods having advisory milk labeling. Journal of Allergy 
and Clinical Immunology, 125(4), 935–937.

Dalal, I. et al. (2002). Food allergy is a matter of geography af‑
ter all: sesame as a major cause of severe IgE‑mediated 
food allergic reactions among infants and young children 
in Israel. Allergy, 57(4), 362–365. 

Edwards, C. W. & Younus, M. A. (2021). Cow Milk Allergy, 
https://www.ncbi.nlm.nih.gov/books/NBK542243. Fac‑
tors affecting the determination of threshold doses for al‑
lergenic foods: how much is too much. Journal of Allergy 
and Clinical Immunology, 109, 24–30.

Fleischer et al., (2012). Allergic reactions to foods in pre‑
school‑aged children in a prospective observational food 
allergy study. Pediatrics, 130(1), 25‒32.

Freidl, R., Gstoettner, A., Baranyi, U., Swoboda, I., Stolz, F., 
Focke‑Tejkl, M., Wekerle, T., van Ree, R., Valenta, R. 
& Linhart, B. (2017). Blocking antibodies induced by 
immunization with a hypoallergenic parvalbumin mutant 
reduce allergic symptoms in a mouse model of fish aller‑
gy. Journal of Allergy and Clinical Immunology, 139(6), 
1897–1905.

Greenhawt, M. (2016). Food allergy quality of life and living 
with food allergy. Current Opinion in Allergy and Clini‑
cal Immunology, 16(3), 284–90.

Holzhauser, T., Johnson, P., Hindley, J. P., O’Connor, G., 
Chan, C. H., Costa, J., Fæste, C. K., Hirst, B. J., Lam‑
bertini, F., Miani, M., Robert, M. C., Röder, M., Ron‑
smans, S., Bugyi, Z., Tömösközi, S. & Flanagan, S. 
D. 2020. Are current analytical methods suitable to ver‑
ify VITAL® 2.0/3.0 allergen reference doses for EU al‑
lergens in foods. Food and Chemical Toxicology, 145, 
111709, https://doi.org/10.1016/j.fct.2020.111709

https://www.fda.gov/food/food‑labeling‑nutrition/food‑allergies

114



Meat Technology — Special Issue 64 (2023) 2, 111–115

Lack, G. (2008). Food allergy, The New England Journal of 
Medicine, 1254, 359.

Lee, S. (2017). IgE‑mediated food allergies in children: preva‑
lence, triggers, and management. Korean Journal of Pedi‑
atrics, 60(4), 99–105, doi: 10.3345/kjp.2017.60.4.99

Loh, W. & Tang M. L. K. (2018). The epidemiology of food 
allergy in the global context. International Journal Envi‑
ronmental Research and Public Health, 15(9), 2043.

Lucarini, M. (2017). Bioactive peptides in milk: From encrypt‑
ed sequences to nutraceutical aspects. Beverages, 3(3),41.

Messina, M. & Venter, C. (2020). Recent surveys on food aller‑
gy prevalence. Nutrition Today, 55(1), 22–29.

Muraro, A., Dubois, A. E., DunnGalvin, A., Hourihane, J. 
O., de Jong, N. W., Meyer, R., Panesar, S. S., Roberts, 
G., Salvilla, S., Sheikh, A., Worth, A. & Flokstra‑de 
(?). Pediatric Allergy and Immunology, 29(7), 762–772.

Official Gazette of the Republic of Serbia, (2010–2018). Or‑
dinance on the health safety of dietary foods. Official Ga‑
zette of the Republic of Serbia, No. 45/2010, 27/2011, 
50/2012, 21/2015, 75/2015, 7/2017 and 103/2018.

Official Gazette of the Republic of Serbia, (2017–2020). Or‑
dinance on declaring, labelling, and advertising of food. 
Official Gazette of the Republic of Serbia, No. 19/2017, 
16/2018, 17/2020 and 118/2020.

Popov‑Raljić, J. (2016). Ishrana, Univerzitet u Novom Sadu, 
PMF, Departman za geografiju, turizam i hotelijerstvo, 
41–50.

Psodorov, Đ. (2014). Osnovi pekarstva i poslastičarstva, Uni‑
verzitet u Novom Sadu, PMF, Departman za geografiju, 
turizam i hotelijerstvo, 18–24.

Réhault‑Godbert, S., Guyot, N. & Nys, Y. (2019). The golden 
egg: Nutritional value, bioactivities, and emerging bene‑
fits for human health. Nutrients, 11, 684, 17–26.

Remington, B. C., Krone T. & Koppelman, S. J. (2015). 
Quantitative risk reduction through peanut immunother‑
apy: Safety benefits of an increased threshold in Europe.

Rona, R., Keil, T., Summers, C, Gislason, D., Zuidmeer, L., 
Sodergren, E., Sigurdardottir, S., Lindner, T., Gold‑
hahn, K., Dahlstrom, J., McBride, D. & Madsen, C. 
(2007). The prevalence of food allergy: A meta‑analy‑
sis. American Academy of Allergy Asthma & Immunolo‑
gy, 120 (3), 638–646.

Rubio‑Tapia, A. & Murray, J. A. (2010). Celiac disease. Cur‑
rent Opinion in Gastroenterology, 26(2), 116–122.

Rulebook on health correctness of diet foods (Official Gazette 
of RS, No. 45/2010, 27/2011, 50/2012, 21/2015, 75/2015, 
7/2017 and 103/2018 — other rulebook).

Segal, L., Ben‑Shoshan, M., Alizadehfar, R….& et al. (2017). 
Initial and accidental reactions are managed inadequate‑
ly in children with sesame allergy. Journal of Allergy and 
Clinical Immunology Practice, 5(2), 482–485.

Sharp, M. & Lopata, A. (2014). Fish Allergy: In Review. Clin‑
ical Reviews in Allergy & Immunology, 46(3), 258–271.

Silva, A., Silva, M. & Ribeirob, D. (2020). Health issues and 
technological aspects of plant‑based alternative milk. 
Food Research International, 131, 1–14.

Wang, J. & Sampson, H. (2011). Food allergy. Journal of Clin‑
ical Investigation, 121 (3), 827–835.

www. allergen. org‑allergen nomenclature.

115


