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Abstract. The number of consumers with food allergies orintolerancesis rapidlyincreasing worldwide.Legislation
in many countries, including Ukraine, defined a list of substances and foods that cause allergic reactions or
intolerances. It also establishes requirements for allergen labelling on food packaging, which manufacturers
must comply with. The purpose of this study was to determine, how food manufacturers in Ukraine indicate the
presence of substances and ingredients that may cause allergic reactions and intolerances, and whether such
labelling meets the requirements of Ukrainian legislation. For the label analysis, food products were grouped
into 10 categories: sausages, bakery products, cookies and waffles, dairy products, sauces and mayonnaises,
cheeses, snacks, instant foods, confectionery and ice creams. The study was conducted by analysing food labels
from local supermarkets in Lutsk, Ukraine. It was found that the majority of the foods analysed contained
allergens or ingredients that cause intolerance. Between 8% and 22% of food products in different categories
did not have allergens properly identified on the labels, even though they were present. On food labels, Ukrainian
manufacturers mainly used bold type to highlight substances and ingredients that may cause allergies and
intolerances (74.0-100.0% of products). Only 4.0-28.3% of product labels used capital letters to highlight these
substances and ingredients. Text highlighting through colour, style, background and underlining was much less
common and was most often combined with bold text. The terms “contains”and “may contain traces of” appeared
on the labels of 6.0-36.0% and 6.0-76.1% of foods, respectively. The most common ingredients on the labels
of the food products analysed were processed cereal products containing gluten, eggs, milk or dairy products,
processed soy products, peanuts, and nuts. The results of the analysis showed that Ukrainian producers generally
comply with Ukrainian legislation regarding the labelling of substances or ingredients in food products that may
cause allergic reactions or intolerance
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Introduction

Food allergy is a major public health problem with an  al. (2022) found that food allergy affects approximate-
increasing prevalence in urbanised areas, significantly ly 2-4% of children and adults. In line with the global
impacting the lives of affected individuals with aller-  trends, food allergy is increasingly reported in Europe
gies and their families (Peters et al., 2021). A.Muraro et (Spolidoro et al., 2022). The scientists A.B. Conrado et
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al. (2021) noted that commonly consumed foods, in-
cluding milk, bread, eggs, fish, nuts, and soya, can cause
food allergies, leading to potential health risks for
those with intolerances. Globally, cow’s milk and shell-
fish/crustaceans are among the most common caus-
es of anaphylaxis, a life-threatening allergic reaction,
alongside peanuts and tree nuts. The authors D. Garga-
no et al. (2021) stated that in some severely allergic
individuals, even a very small amount of food can cause
a life-threatening reaction.

Researchers C.L. Jansson-Knodell et al. (2020)
emphasised that non-allergic food reactions, such as
food intolerance, were often confused with food aller-
gies. With prevalence rates ranging from 4% to 20% of
the general population, food intolerances can present
with a variety of symptoms, including gastrointestinal
complaints such as flatulence, abdominal pain, bloat-
ing, and diarrhoea.

To protect food-allergic consumers from accidental
exposure to allergenic foods, allergen labelling regula-
tions and guidelines, including the Codex Alimentarius.
International food standards (2025), have been devel-
oped and adopted, based primarily on the scientific re-
search. EU countries and Ukraine require pre-packaged
foods to be labelled with the 14 major allergens. In
some countries, there are no regulations for pre-pack-
aged foods that may be at risk of cross-contamination
with food allergens during the manufacturing process,
and food manufacturers often use precautionary aller-
gen labelling (PAL) (i.e., “may contain” statements) to
address this gap. As pointed out by J.C. Li et al. (2024),
PALs, such as “may contain” or “may contain traces of”,
often cause confusion among consumers, as foods with
these labels typically contain only low or trace levels of
allergens. Consumers with allergies may find it difficult
to assess, how safe such products were for them and
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whether consuming them may cause adverse health
effects. Therefore, ongoing efforts were focused on de-
fining thresholds for the presence of allergens in pro-
cessed foods that would indicated the need for PALs
(Stankovich et al., 2023).

The authors W.M. Blom et al. (2021) noted that
for consumers with food allergies, the allergen infor-
mation section of food labels was an important and
often crucial communication tool for avoiding the al-
lergen(s). For allergens used as ingredients in specific
foods, allergen labelling must be clear and understand-
able to consumers and comply with local regulations.
M.L. Cunha et al. (2020) highlighted that identifying the
possible allergens present in each food was a challenge
for consumers, especially with derivatives (e.g. the term
“vegetable oil” often does not specify the origin of the
product, which could be soy, peanut, sunflower). In many
countries, including Ukraine, regulations required that
food products containing allergens or products causing
intolerance (PCls) must be highlighted from other in-
formation on the label by font, background colour, style.

The purpose of this research was to examine, how
Ukrainian manufacturers label allergens and intoler-
ance-causing products on pre-packaged food labels and
whether they comply with Ukrainian legislation regard-
ing the provision of allergen information to consumers.

Materials and Methods

Food sampling was carried out in Lutsk (Ukraine) from
October to November 2024. Food samples were collect-
ed from the supermarkets “Salyut”, "ATB”, “Tam Tam”, “Sil-
po”, “Forta” and five local mini-markets. Food products
were categorised into ten groups as shown in Table 1.
From each product group, 50 samples of packaged foods
from different manufacturers were randomly selected.
Only food products produced in Ukraine were selected.

Table 1. Food groups

Food group Foods included in the group Number of samples
Sausages Various types of cooked and fermented sausages 50
Bakery products Various types of bread, loaves, buns, pita bread 50
Cookies and waffles Various types of biscuits, waffles, crackers 50
Dairy products Milk, butter, yogurt, kefir, fermentgd baked milk, sour cream, 50

cream, ayran, milkshakes
Sauces and mayonnaises Various types of mayonnaise, sauces, dressings, tomato pastes 50
Cheeses Various types of hard, semi-hard and soft cheeses 50
Snacks Toast, crackers, popcorn, potato chips, fruit chips, bars, peanuts, 50
sunflower and pumpkin seeds

Instant food Various types of instant noodles, pasta, soups, cereals and vegetable purées 50
Confectionery Cakes, pastries, zefirs, marmalade 50
Ice creams Various types of milk-based ice cream 50

Source: developed by the authors

For food products with multiple package sizes,
only one size was included in the analysis to avoid
bias (Battisti et al., 2017). Duplicate food products
found across the supermarkets and grocery stores were

recorded only once (Ontiveros et al., 2020). Information
was captured via photo camera and consisted of the
following (Soon, 2018): food product brand, place of
manufacture, ingredients, declaration of food products
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and substances that cause food allergies and intoler-
ance (precautionary labelling statements), and spe-
cial typography of allergen labelling (bold, font style,

highlighted, coloured). Figure 1 showed an example of
a photographed label of a confectionery product with
allergen and PCl information.

Cwniaji: MOJIOKO He3bupaHe 3rylieHe BapeHe - 19,6%
(MosioKo  KOpoB'sYe He3bupaHe, MOJIOKO KOpoB'sye
3HEXUPEHE, LIyKOP, MICTUTb J1aKTO3Y), KPEM KOHAUTEP-
CbKuW (Boga nUTHa, nanbMosiapoBa osisi (MoBHICTHO
rifporeHi3oBaHa), LiyKop, MOJIOYHHIA BiIOK, eMy/IbraTo-
pu: E472b, neuutuH coesui, E472e; ctabinisaTopu:
E460, E466, E340; apomatn3atop  BepLUKOBU,
6apBHuK  E160a), BepliKu YynbTpanacTepu3oBaHi,
LlyKOp, MOJIOKO He36upaHe 3ryLiieHe 3 Lykpom - 12,1%
- (Monioko KopoB'siHe He3bupaHe, MOJIOKO 3HEXVPEHE,
LIYKOP, LIyKOP MOJIOYHUH, MICTUTb JIaKTO3Y), GOPOLLIHO
MieHUYHe B/C, XXOBTOK SIEYHUIA CUPUIA NacTepu3oBa-
HUV, MOJIOKO KOPOB'AYE MUTHE YNbTpanacTepu3oBaHe -
*5,2%, KOHbsIK, GINIOK = SIEYHWI  CyXuUK, TMOPOLLIOK
- mekapcbKui - (po3nyilyBayi - (aurigponipochoccpat

HaTpItO, FiApOKapboHAaT HAaTpIto), pycoBe BOPOLLHO),,

LlyKOp,  BaHISIbHWI,  JKENIOIOYNIA-  areHT  HKenaTuH,
KOHCEepBaHT cop6aT Kanito.

Modie MICTUTH CJiigy ropixie BonocbKoro, hyHayKa, z
siaep 606iB apaxicy. T 4

Figure 1. Confectionery label in Ukrainian with allergens and PCls highlighted in bold

Note: ingredients: condensed boiled whole milk - 19.6% (whole cow’s milk, skimmed cow’s milk, sugar, contains lactose), confectionery
cream (water, palm kernel oil (fully hydrogenated), sugar, milk protein, emulsifiers: E472b, soya lecithin, E47 2e; stabilisers: E460, E466,
E340; cream flavour, colour E160a), ultra-pasteurised cream, sugar, sweetened condensed whole milk - 12.1% (whole cow’s milk,
skimmed cow’s milk, sugar, milk sugar, contains lactose), wheat flour, pasteurised raw egg yolk, ultra-pasteurised cow’s milk - 5.2%,
cognac, dried egg white, baking powder (raising agents (sodium dihydrogen pyrophosphate, sodium bicarbonate), rice flour), vanilla
sugar, gelling agent: gelatine, preservative: potassium sorbate; may contain traces of walnuts, hazelnuts, and peanuts

Source: developed by the authors

Pre-packaged food products were verified for com-
pliance with the Ukrainian regulation on food allergen
labelling (Law of Ukraine No.2639-VIII,2018). Ukrainian
legislation identified 14 substances and foods that may
cause allergic reactions and intolerance in consumers
(Table 2). These substances and foods must be declared
to consumers on food labels. Pre-packaged foods were
checked for correct labelling of food allergens and PCls
as defined by Ukrainian legislation. Taking into account

the requirements of the Ukrainian legislation, the fol-
lowing characteristics of food labels were examined:
identification of the food allergens or PCls (using cap-
ital letters, bold letters, background colour, font style,
different colours than the label, text underlining, etc.)
among the other ingredients in the list of ingredients;
labelling statements for allergens or PCls with the leg-
ends ‘contains” or “may contain” or “may contain traces
of”; number of allergens in the food product.

Table 2. Substances and foods that cause allergic reactions or intolerance

Substance and A substance or food that causes allergic reactions or .
. Exclusion
food number intolerance
F1 Cereals containing gluten (wheat, spelt, kamut, rye, barley, Wheat-based glucose syrups, including dextrose; wheat-
oats), their hybrids and grain processing products based maltodextrins; barley-based glucose syrups
F2 Crustaceans and crustacean processing products -
F3 Eggs and processed egg products -
F4 Fish and fish products Fish gelatin used as a carrier for wtarpms, as a clarifying
agent for beer and wine
F5 Peanuts and processed peanut products -
F6 Soybeans and soy-based products Fully refined soybean oil and fat
F7 Milk and dairy products Whey used in the production of alcoholic distillates
F8 Nuts (almon_ds, ha;elnuts, walm_;ts, cashews, pecans, Brazil Nuts for the production of alcoholic distillates
nuts, pistachios, macadamias, Queensland nuts)
F9 Celery and celery products -
F10 Mustard and mustard products -
F11 Sesame seeds and sesame products -
Sulpfur dioxide and sulphites in concentrations exceeding 10
F12 -
mg/kg or 10 mg/L
F13 Lupine seeds and processed lupine products -
F14 Molluscs and mollusc products -

Source: compiled by the authors based on the Law of Ukraine No. 2639-VIlI (2018)
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All food ingredient lists were checked for the
presence of undeclared allergens or PCls. Foods with-
out allergen or PCI labelling, but containing them as
ingredients were included. Only foods with allergens
and PCls were included in the analyses of compliance
with the Ukrainian regulation on food allergen label-
ling. Methods of descriptive statistics were used, and
the results were presented as percentages. The sample
size of foods in each food group was calculated with a
confidence probability of P=0.95, resulting in a sample
size of 50 products for each group (Marmoza, 2009).

Allergen-free foods were only included, when cal-
culating the percentage of products with no allergens
or with varying amounts of allergens and PCls. For all
other indicators, allergen-free foods were not includ-
ed in the calculation (the results of such calculations
were marked with). Results were displayed using Ex-
cel 2016 software.

Results and Discussion

The labels of 50 food products manufactured in Ukraine
were analysed to determine whether manufacturers
complied with Ukrainian legislation on allergen label-
ling for packaged foods. In particular, it was important
to identify the most common ways of labelling allergens
or PCls. For sausages, 24% of the products contained
2 allergens or PCls, while 18% contained 6 allergens
or PCls (Fig. 2). 12% of the sausages contained either
3 or 5 allergens or PCls, and 2% contained 1 or 8 such
allergens or PCls. 4 and 7 food allergens or PCls were
found in 16% and 14% of the sausages, respectively.
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Figure 2. Percentage of foods (sausages) containing
different amounts of allergens and PCls
Source: developed by the authors

On the labels of 62% of the sausages, allergens and
PCls were listed following the phrases “contains” and
“may contain traces of” (Table 3). In 44% of the sausag-
es, allergens and PCls appeared in the ingredient list.
Manufacturers did not use the word “contains” to indi-
cate allergens and PCls on sausage labels. They also did
not include the names of products or substances that
may cause allergies or intolerances in the brand names
of the sausages. In the names of sausage products, the
word “sausage” was usually followed by the type of
meat used to make it or the name of the town or region,
where the product was traditionally made. For example,
sausages may be named after the specific meat, such as
“Pork sausage” or “Beef sausage”, or after the geograph-
ical location, such as “Krakowska sausage” or “Lvivska
sausage’, reflecting the local culinary heritage.

Table 3. Percentage of foods with different ways of indicating allergens or PCls on the package label

Food group Percentage of foods in each group with different ways of indicating allergens or PCls on the package label (%)
| MC P
Sausages 440 62.0 -
Bakery products 100.0 36.0 24.0 2.0
Cookies and waffles 100.0 18.0 76.0 42.0
Dairy products 100.0 6.0 -
Sauces and mayonnaises 83.8 54.1 -
Cheeses 100.0 6.0 12.0 -
Snacks 100.0° - 61.4° -
Instant food 87.0° 6.5 76.1° -
Confectionery 100.0° 15.2 67.4 -
Ice creams 100.0 - 60.0 -

Note: | - Ingredients; C - Contains; MC - May contain or May contain traces of; P - the name of the product makes a clear reference

to the allergen or PCI (milk, peanut butter, etc,); * - value excluding allergen-free products

Source: developed by the authors

Allergens and PCls were printed in bold on 100%
of the sausage labels (Table 4). A combination of bold
and capital letters was used to highlight allergens and
PCls on 6% of sausage labels. This helped quickly draw
the buyer’s attention to important information. Addi-
tionally, text underlining was used in combination with
other methods to highlight allergens and PCls on 2%

of the labels. No sausages were found without aller-
gen labelling. When indicating allergens and PCls on
sausage labels, manufacturers did not use text high-
lighting with colours, fonts or contrasting text back-
grounds. Typically, the label featured black text on a
white background. This was a classic option that offers
high contrast and good readability.
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Table 4. Percentage of products with different ways of identifying food allergens or PCls
among the other ingredients in the list of ingredients
Percentage of products with different typography of allergen labelling (%)
Food group
NLA CcL BF CLC DBC DLS TA
Sausages - 6.0 100.0 - - - 2.0
Bakery products 10.0 8.0 86.0 - - 36.0 -
Cookies and - 12.0 1000 - - 16.0 12.0
waffles
Dairy products - - 94.0 - 2.0 20.0 -
mayonnafses - - 1000 - - - -
Cheeses 22.0 16.0 74.0 - - - 12.0
Snacks - - 84.1° - - 22.7° 9.1°
Instant food - 28.3 87.0° - - 2.2 -
Confectionery - 10.9° 89.1 39.1° - - -
Ice creams 8.0 4.0 92.0 8.0 - 8.0 4.0

Note: NLA - non-labelled allergens and PCI; CL - capital letters; BL - bold font; CLC - contrasting letter colours; DBC - different
background colours; DLS - different letter styles; TA - text underlining; * - value excluding allergen-free products

Source: developed by the authors

The labels of 90% of the sausages (Table 5) indicat-
ed that the products contained milk or its derivatives
(e.g. milk powder, cream powder, whey). 70% of sausage
labels stated that the products may contain traces of
gluten and mustard. 68% of the labels noted that the
products contain or may contain traces of egg products
(e.g. egg melange). Soy-based products (mainly hydro-
lysed soy protein) were mentioned on the labels of 64%
of sausages. The possible presence of traces of nuts
and celery was mentioned on 22% and 48% of labels,

respectively.About 2% of labels stated that the products
contain or may contain (may contain traces of) peanuts,
sesame seeds and sulphites. Traditional sausage prod-
ucts for Ukrainian consumers usually do not contain fish
or seafood in their recipes.As a result, these ingredients
were generally not listed on the labels of sausage prod-
ucts from Ukrainian producers. This reflected the tra-
ditional preferences and culinary practices in Ukraine,
where sausages were primarily made from meats such
as pork, beef, or poultry, rather than seafood.

Table 5. Percentage of foods containing different substances and ingredients
that cause allergic reactions or intolerance

F14 - - - - - - - - - -
F13 - 6.0 4.0 - - - - - - -
F12 2.0 - 26.0 - - - 6.8 - 4.3 -
F11 2.0 24.0 48.0 - 10.8 - 6.8 28.3° - 40.0
Percentage | F10 70.0 20.0 2.0 - 784 - 13.6° 10.9° - -
offoods o™ 450 8.0 20 — 27 20 45 | 261 — —
containing
different F8 220 10.0 320 6.0 2.7 12.0 31.8 34.8° 6.5 76.0
substances | F7 90.0 40.0 80.0 100.0 54.1 100.0 56.8° 63.0° 717 100.0
. am.j F6 64.0 36.0 82.0 8.0 24.3 - 63.6° 39.1° 15.2 84.0
ingredients
(%) F5 2.0 10.0 70.0 4.0 5.4 - 54.5° 239 6.5 64.0
F4 - - - - - - 4.5 - - -
F3 68.0 26.0 52.0 4.0 59.5 - 20.5° 17.4° 91.% 52.0
F2 - - - - - - 4.5 - - -
F1 70.0 100.0 100.0 4.0 18.9° - 70.5 93.5 76.1 72.0
Cookies .
Food group Sausages Bakery and Dairy Sauces a.nd Cheeses | Snacks Instant Confectionery Ice
products waffles products | mayonnaises food cream

Note: F1..F14 - substances and foods that cause allergic reactions or intolerance, as indicated in Table 2; * - value excluding

allergen-free products
Source: developed by the authors

About 42% of the analysed bakery products con-
tained an allergen or PCI (Fig. 3). These products were
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allergens or PCls were present in 24%. Additionally, 8%
of the products contained 4 allergens or PCls, and 5%
contained 5 allergens or PCls. 4% of bakery products
contained 6, 9, or 10 allergens or PCls in their compo-
sition. A high number of allergens was characteristic of
bakery products containing whole seeds and nuts. On
the labels of 100% of the bakery products, allergens
and PCls were listed in the ingredient composition
(Table 3), while on the labels of 10% of the products,
allergens and PCls were not highlighted in any way
(Table 4). Before mentioning the allergen or PCl, 36%
of the bakery product labels included the legend “con-
tains”, while 24% contained the phrase “may contain”
(Table 3). In these cases, the most common labels were
‘contains gluten” or “may contain traces of mustard oil,
dairy products” In 2% of the products, the name itself
referred directly to the allergen or PCI (e.g., the product
name “Sesame Burger Bun”). In the vast majority of bak-
ery product labels (86%), allergens and PCls were high-
lighted in bold in the product composition (Table 4).
For 36% of bakery products, allergens and PCls were
indicated using bold, capital letters combined with a
different font style. Only capital letters were used to
indicate allergens and PCls on the labels of 8% of the
products. No bakery products had allergens or PCls la-
beled in colour or with a different background.

42%

12%
The number of allergens and PCl in the food product:

m]®) s34 =5u6m9 810
Figure 3. Percentage of foods (bakery products)

containing different amounts of allergens and PCls
Source: developed by the authors

All bakery products (100%) contained processed ce-
real products (Table 5), specifically wheat and rye flour,
which include gluten. 40% of the products contained
milk or dairy products, while 26% contained eggs or egg
products. 36% of bakery products were labelled with
soy-based products (mainly soy lecithin). About 20% of
bakery products contained traces of mustard oil, and
24% contained sesame seeds. 10% of bakery products
contained peanuts and tree nuts. Additionally, bakery
products may contain traces of celery and lupine, which
were labelled in 8% and 6% of products, respectively.
When examining the cookie and waffle labels, it was
found that 46% of the products contained 6 allergens
or PCls,while 22% contained 4 allergens or PCls (Fig. 4).
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Figure 4. Percentage of foods (cookies and waffles)
containing different amounts of allergens and PCls
Source: developed by the authors

Additionally, 16% of the cookies and waffles con-
tained 5 allergens or PCls, and 8% contained 1 or 3
allergens. All cookie and waffle labels (100%) listed
allergens and PCls in the product composition (Ta-
ble 3). However, in most cases (76%), the allergen or
PCl was preceded by the phrases “may contain” or “may
contain traces of”. About 18% of cookie and waffle la-
bels featured the legend “contains” before the allergen
or PCl.In 42% of products, the name of the ingredient
clearly indicated a specific substance or food product
that was an allergen or caused intolerance (e.g., cow’s
milk). ALl labels (100%) of cookies and waffles present-
ed allergens and PClIs in bold (Table 4). On the labels
of 12% of the products, bold text was combined with
capital letters, while on 16% of the packaged cook-
ies and waffles, bold text was combined with a text
style change for ingredients that are allergens or PCls.
For some products (12%), allergens and PCls were not
only highlighted in bold and with a text style change,
but also underlined.

All cookies and waffles (100%) contained processed
cereal products (Table 5), including wheat and oat flour,
both of which contain gluten. 82% of the cookie and
waffle labels reported the presence of processed soy-
bean products (soy lecithin). Additionally, 80% of this
product group contained cow’s milk or its processed
products (whey, etc.). A significant percentage of prod-
ucts (70%) contained peanuts or their derivatives. About
52% of the cookies and waffles contained eggs or pro-
cessed egg products. The presence of sesame seeds,
sesame products, or traces of sesame was mentioned
on 48% of the labels. In addition, 32% of the products
in this group contained nuts (unspecified type) or traces
of nuts. Sulphur dioxide and sulphites, used as preserv-
atives, were found in 26% of the products, as indicated
on the labels. Some individual products in this group
were labelled as containing traces of lupine (4%), celery
(2%), and mustard (2%). About 90% of dairy products
listed a single ingredient (cow’s milk) on the label, the
protein of which can cause allergy and the milk sugar
(lactose) of which can cause intolerance (Fig. 5).
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4%2%
4%

90%
The number of allergens and PCl in the food product:
sl w2246

Figure 5. Percentage of foods (dairy products) containing
different amounts of allergens and PCls
Source: developed by the authors

4% of dairy products contained 2 allergens or PCls,
and a further 4% contained 4 allergens or PCls. Addi-
tionally, 2% of products in this group contained 6 al-
lergens or PCls. Allergens and PCls were listed in the
product composition on the labels of all dairy products
and beverages analysed (100%) (Table 3). Individual al-
lergens or PCls in the product composition were listed
after the phrase “may contain” on the labels of 6% of the
products. On the labels of dairy products, allergens and
PCIs were mainly presented in bold (94% of products)
(Table 4). However, some labels combined bold text
with a different font style (20% of products) and a dif-
ferent background colour for the text (2% of products).

About 100% of dairy products contained milk or its
processed derivatives (Table 5). About 8% of dairy prod-
ucts listed soybean products as ingredients. In this prod-
uct group, 6% of products listed nuts or traces of nuts
(mostly without specifying the type of nuts). Dairy prod-
ucts also included cereal products (4%), egg products
(4%), and peanuts (4%) (e.g., yogurt with crunchy balls).
In the sauce and mayonnaise group, 22% of products
contained 1 allergen or PCl, 20% contained 3 allergens
or PCls, and 16% contained 2 allergens or PCls (Fig. 6).

26% 22%
4%

=7
0

8% '
20%
The number of allergens and PCl in the food product:
®1 =2 =3 =4 =5+=7 ®"no allergens and PCI

Figure 6. Percentage of foods (sauces and mayonnaises)
containing different amounts of allergens and PCls
Source: developed by the authors

4 allergens or PCls were listed on the labels of 8% of
the products in this group. 5 allergens or PCls were list-
ed in the composition of 4% of sauces and mayonnaises,
and the same percentage of products in this group con-
tained 7 allergens or PCls. However, 26 % of the analysed
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products in this group contained no allergens or PCls.
These products were tomato sauces and ketchup. On the
labels of sauces and mayonnaises that contained aller-
gens and PCls, they were mostly (83.8%) listed in the
product composition (Table 3). However, on the labels
of 54.1% of the products, allergens and PCls were listed
after the phrases “may contain” or “may contain traces
of”. In all sauces and mayonnaises containing allergens
and PCls, these were only highlighted in bold (Table 4).

The vast majority of sauces and mayonnaises
(78.4%) contained mustard or its processed mustard
products (Table 5). In addition, 59.5% of the analysed
products in this group (mainly mayonnaises) contained
eggs or egg products (e.g., egg powder), as stated on
the label. Dairy products or the possibility of their traces
were listed on the labels of 54.1% of the products. Soy
products or soybeans were included in the composition
of 24.3% of mayonnaise and sauces. Cereal products con-
taining gluten were listed in the composition of 18.9%
of sauces and mayonnaises, following the phrase “may
contain traces of”. Additionally, sauces and mayonnaises
could contain traces of sesame (10.8%), peanuts (5.4%),
nuts (2.7%), and celery (2.7%), as indicated on the label.

The cheeses analysed mostly contained 1 allergen
or PCI (86% of products) (Fig. 7). Only 14% of the chees-
es contained 2 allergens or PCls. No cheese analysed
contained more than 2 allergens or PCls. Allergens and
PCls were listed in the product composition on the la-
bel of all cheeses (Table 3). On 6% of the cheese labels,
the allergens or PCls were listed after the legend “con-
tains”. Allergens and PCls were listed after the phras-
es “may contain” and “may contain traces of” on the
labels of 12% of the cheeses analysed. Allergens and
PCls were mostly highlighted in bold on cheese labels
(74% of products) (Table 4), or in a combination of bold
and capital letters (4% of products). Allergens and PCls
were only highlighted in capital letters on 12% of the
product labels. A combination of bold and underlined
text was used to highlight allergens and PCls on 12%
of cheese labels. On the labels of 22% of cheeses, none
or some allergens and PCls were highlighted. In par-
ticular, on the labels of some cheeses, whole cow’s milk,
skimmed milk, and milk powder were not highlighted in
the product composition.

14%‘
86%

The number of allergens and PCI in the food product:
1=2

Figure 7. Percentage of foods (cheeses) containing
different amounts of allergens and PCls
Source: developed by the authors



All the cheeses analysed (100%) contained milk or
milk products (Table 5). The labels of 12% of the chees-
es mentioned the presence of nuts (without specifying
the type) or the possibility of their traces in the prod-
uct composition. In addition, 2% of the products con-
tained traces of celery, as indicated on the label. Among
snacks, the largest number of products (24 %) contained
4 allergens and PCls (Fig. 8).

12% 20%

< 12%

24%
The number of allergens and PCl in the food product:
=] =2 =3 =4 =5 =6 =7 =no allergens and PCl

Figure 8. Percentage of foods (snacks) containing
different amounts of allergens and PCls
Source: developed by the authors

Approximately 20% of snacks contained 1 allergen
and PCl, while 14% contained 5 allergens and PCls. A
smaller number of analysed snacks contained the fol-
lowing: 12% contained 2 allergens and PCls, 8% con-
tained 3 allergens and PCls, 4% contained 6 allergens
and PCls, and 6% contained 7 allergens and PCls. Ad-
ditionally, 12% of snack products contained no aller-
gens; these included sunflower and pumpkin seeds and
dried fruit chips. The labels of all the analysed snacks
(Table 3) that contained allergens and PCls reported
the presence of these substances in the product. Ad-
ditionally, on 61.4% of the snack labels, the presence
of allergens and PCls was indicated after the phrases
“may contain” and “may contain traces of”. On the vast
majority of snack labels (84.1%), allergens and PCls
were highlighted in bold (Table 4). On 22.7% of snack
packages, allergens and PCls were highlighted using a
different text style,and on 6.8% of packages, a different
text style was combined with bold. The labels of 9.1%
of products combined bold or another style with under-
lined text. There were also products, where allergens
and PCls were highlighted using underlined text only.

The analysed snack products contained almost all
allergens and PCls defined by the legislation of Ukraine,
except for lupine and molluscs (Table 5). The largest
proportion of snacks (70.5%) contained cereal prod-
ucts containing gluten (rye and wheat flour). Soybean
products (e.g., hydrolysed soy protein, soy lecithin)
were found in 63.6% of the snacks, as indicated in the
ingredients list or following the phrase “may contain”.
In most cases, the label simply indicated “soy product”.
Additionally, 56.8% of snacks contained dairy prod-
ucts (e.g., whey powder, cheese powder, milk protein).
A significant number of snacks (54.5%) also contained
peanuts or peanut paste, or the label mentioned the
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possibility of peanut traces. Furthermore, 31.8% of
snacks contained nuts or indicated the possibility of
their traces, often without specifying the type. Egg
products (e.g., egg powder) were listed on the labels of
20.5% of snacks. Additionally, some labels included the
statement, “The product may contain a small amount
of egg protein” Snack labels also informed consumers
about the content, possible content in small amounts,
and traces of the following allergens or PCls: mustard
(13.6%), sesame (6.8%), crustacean products (4.5%), fish
products (4.5%), celery (4.5%),and sulphur dioxide with-
out indication of concentration (6.8%). From 1 to 7 al-
lergens and PCls were identified in instant foods (Fig.9).

%

8
10% 20%
8% ‘
16% '/

20%

14%
The number of allergens and PCl in the food product:

=1 =2 =3 =4 =5 =6 =7 " noallergens and PCI
Figure 9. Percentage of foods (instant food) containing

different amounts of allergens and PCls
Source: developed by the authors

20% of the products in this group contained 1 al-
lergen or PCl, while the same percentage contained
2 allergens or PCls. 7 allergens and PCls were found in
10% of the products in this group. No allergens were
found in 8% of the analysed instant foods, which were
instant soups in briquettes, particularly those with rice
and dried vegetables. In most cases (87% of products),
allergens and PCls were listed in the product com-
position on the labels of instant foods (Table 3). Ad-
ditionally, allergens and PCls were mainly listed after
the phrases “may contain” and “may contain traces of”
in 76.1% of product labels. Only 6.5% of instant food
labels listed allergens after the word “contains”. Aller-
gens and PCls were mainly highlighted in bold in 87%
of product labels (Table 4). Capital letters were used
to highlight allergens and PCls in 28.3% of products,
and another style of text was used in 2.2% of products.
Furthermore, on 19.6% of instant food labels, capital
letters were combined with bold text.

The vast majority of the analysed instant foods
(93.5%) contained processed cereal products (Table 5)
containing gluten (e.g., wheat flour). These products in-
cluded, among others, instant pasta and noodles, soups
with croutons, and mixtures of cereals from various
grains. Dairy products were listed as an ingredient in
63% of the products, with most stating, “the product
may contain a small amount of dairy products” Prod-
ucts such as instant mashed potatoes contained cream
powder and milk powder. The labels of instant foods
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often included the following information: may contain
egg products (17.4%), mustard (10.9%), sesame (28.3%),
nuts (34.8%), soy (39.1%), peanuts (23.9%), and traces
of celery (26.1%). In some products (e.g., muesli), nuts,
peanuts, and sesame were included in the recipe. The
highest number of allergens and PCls listed on a con-
fectionery label was 5 (Fig. 10).

8% 18%

UY

2%

22%

40%
The number of allergens and PCl in the food product:

=1 =2 =3 =4 =5 =no allergens and PCI

Figure 10. Percentage of foods (confectionery) containing
different amounts of allergens and PCls

Source: developed by the authors

3 allergens or PCls were listed on the labels of 40%
of the products analysed in this group. 4 allergens or
PCls were listed in 22% of the confectionery products.
1 and 2 allergens or PCls were listed in 18% and 10%
of the products, respectively. No allergens or PCls were
listed in 8% of the confectionery products, mainly craft
zefirs and marmalade. All allergens and PCls were list-
ed in the product composition on the labels of confec-
tionery products. In addition, on the labels of 67.4% of
confectionery products, allergens and PCls were listed
after the phrases “may contain” and “may contain traces
of”, while on the labels of 15.2% of products, they were
listed after the word “contains” (Table 3). Allergens and
PClIs were highlighted in bold on the labels of 89.1%
of confectionery products, and in capital letters on the
labels of 10.9% of products (Table 4). On the labels of
39.1% of products, allergens and PCls were also high-
lighted in a colour different from the main text.

The most common ingredient used in the recipe of
confectionery products that may cause allergic reac-
tions was eggs or their processed products (mainly dried
egg white). Eggs or egg-based products were included
in the composition of 91.3% of the confectionery prod-
ucts (Table 5). In addition, 76.1% of the confectionery
products (e.g. cakes, pastries) contained processed ce-
real products containing gluten (e.g., wheat flour). Milk
and dairy products (butter, milk protein, skimmed milk
powder, whey powder, cream, sour cream) were listed
in 71.7% of the confectionery products. A soy product
(soy lecithin) was listed in 15.2% of the confectionery
products. Confectionery products also contained pea-
nuts (6.5%) and nuts (6.5%). Sulphur dioxide was listed
on the labels of 4.3% of confectionery products with-
out specifying the concentration, mainly in the compo-
sition of semi-finished products (e.g., apple puree). The
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ice cream products analysed contained between 2 and
5 allergens or PCls (Fig. 11).

8%

. 12%

20%

20%

28%

12%
The number of allergens and PCI in the food product:
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Figure 11. Percentage of foods (ice cream) containing
different amounts of allergens and PCls
Source: developed by the authors

28% of the ice creams contained 6 allergens or
PCls. 20% contained 4 or 7 allergens or PCls,and 12%
of the products in this group contained 3 or 5 aller-
gens. Only 8% of the ice creams contained 2 allergens
or PCls. All allergens and PCIs were listed in the prod-
uct composition on the ice cream labels (Table 3), and
60% of the products included the phrase “may contain”
before the allergens. In most cases (92%), allergens
and PCls were highlighted in bold on the labels (Ta-
ble 4). In addition, bold text was combined with capital
letters on 4% of labels, and bold text was combined
with another text style on 8% of labels. Allergens and
PCls were also highlighted by a combination of bold
and underlined text on 4% of ice cream packs. A com-
bination of bold text and a different shade of colour
was used to highlight allergens and PCls on 8% of ice
cream packs. However, not all allergens and PCls spec-
ified by Ukrainian legislation were highlighted on 8%
of ice cream labels.

All the analysed ice creams contained milk or its
processed products in their recipe (Table 5). The most
frequently mentioned ingredients were cow’s milk,
skimmed milk powder, whey powder, butter, condensed
milk with sugar, and milk protein. Soy lecithin was list-
ed in the composition of 84% of ice creams. 76% of ice
creams contained nuts, or it was stated that the prod-
uct may contain nuts or their processed products. The
most common nuts listed in ice cream were almonds,
hazelnuts, walnuts, cashews, pistachios, and pistachio
paste. Peanuts were included in the recipe of 64% of ice
creams, either as a separate ingredient or with an indi-
cation that the product may contain them. About 72%
of ice creams listed processed cereal products contain-
ing gluten. Wheat flour was used in ice cream recipes to
make waffle cups, cones or plates into which ice cream
was placed. Eggs and their derivatives, which were list-
ed in the recipes of 52% of the ice creams, were also
used to make waffle cups, cones or plates. Sesame
seeds were listed on the labels of 40% of ice creams.



As noted by J. Muthukumar et al. (2020), public un-
derstanding of the potential consequences of consum-
ing pre-packaged foods that trigger allergic reactions
and intolerances remained limited. Therefore, consum-
er awareness of these consequences should be widely
promoted. As proposed by S. Sansweet et al. (2024), an
important component of reducing the risk of allergic re-
actions was educating all segments of the community,
particularly in schools, so that individuals were aware
of food allergen management issues and know, how to
find the necessary allergen information on labels. It was
also important to educate consumers of all ages about
allergy prevention guidelines, food allergy diagnosing,
and treating (Sampath et al., 2021).F.Chang et al. (2023)
recommended that individuals with food allergies pay
close attention to the information on food labels, espe-
cially if it was unclear or ambiguous, and take precau-
tions in places, where food was not labelled (e.g., res-
taurants, bars, airplanes, ships, and private gatherings).

Most of the analysed pre-packaged foods pro-
duced in Ukraine contained allergen and PCl labels on
the packaging. Only 8.0% to 26.0% of products in the
sauces, snacks, instant food, and confectionery catego-
ries did not include allergens or PCls. Indicating aller-
gens and PCls on product packaging is an obligation of
manufacturers in accordance with the requirements of
Ukrainian legislation. As noted by B. Popping & C. Di-
az-Amigo (2019), mandatory labelling of food aller-
gens allowed consumers suffering from them to make
informed choices. M.C. Lopez (2018) noted that most
countries, including Ukraine, that regulate the decla-
ration of allergens in pre-packaged foods used the list
of allergens recommended by the Codex Alimentarius.
International food standards (2025). Some countries
have added other allergens or PCls to this list based
on statistical data on the causes of allergic reactions
or product intolerance.

From 8% to 22% of the analysed products did not
list allergens on the label, although they were present
in the product composition. According to research by
M.L. Cunha et al. (2020), 12.13% of the analysed foods
in Brazil did not include the allergy alert. In the study,
conducted in Lutsk (Ukraine), the highest proportions
of such products were in the cheese category (22%)
and milk-based ice creams (10%). This may be because
manufacturers believed that consumers were aware
that these products were made from milk or milk ingre-
dients, and that the name of the product clearly refers
to a specific substance or food item that was an aller-
gen or causes intolerance.

According to research by N.B. Soogali &
J.M. Soon (2018), most consumers believed that aller-
gens should be highlighted in the ingredient list (e.g.in
bold). This requirement was also included in the Ukrain-
ian legislation. S. Dogan et al. (2023) found that con-
sumers believed that allergy food labels would be more
noticeable if symbols or bold text or both were used
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for labelling. The results of the analysis of pre-pack-
aged foods showed that Ukrainian manufacturers high-
lighted allergens and PCls on labels, mainly in bold
(74-100% of products, depending on the food group).As
noted by J. Choi & A. Choi (2016), consumers were also
concerned about the font size of allergen information.
They indicated that the font size should differentiate
the food allergen information from the general nutri-
tion information, which would improve PAL recognition.
The study found that 4.0-28.3% of labels on Ukrainian
products highlighted allergens and PCls in a large font.

According to R. Baker (2018), such information on
food labels made it difficult for consumers to distin-
guish between foods that pose a risk and those that do
not. The use of PAL on food labels should be justified.
Therefore, it was important that manufacturers assess
the level of any unintended allergens present in their
product and only use PAL, if the allergen level exceeds
an agreed threshold (DunnGalvin et al., 2019).

KJ. Allen et al. (2014) noted that PAL could be clas-
sified into 3 broad categories: “may contain”, “produced
on shared equipment” and “made in the same factory
as”. The statement “may contain traces of allergen(s)”
was most common (Ontiveros et al., 2020). This was also
confirmed by the study by W.M. Blom et al. (2021), which
found that for labels with a PAL, the most commonly
used statement was “may contain traces of”, with an over-
all score of 76%. H. Chafei et al. (2023) found that 42.9%
of supermarket food products carried the precautionary
allergen labelling “may contain traces of allergens”. For
the products of the analysed food groups of the Ukraini-
an manufacturers, such a PAL can be found on the labels
of 6.0-76.1% of the products. At the same time, as noted
by CA.Marra et al. (2017), the use of precautionary state-
ments, such as “may contain traces of peanuts”, were the
less important allergen-labelling attributes for consum-
ers compared to the use of safety symbols and a safe-
ty statement (e.g., “does not contain soy, eggs or fish”).
However, C.G. Mortz et al. (2024) noted that products
labelled “may contain” do not provide consumers with
information on whether the contamination was below
their threshold for the specific allergen. Therefore, aller-
gen labelling must be accurate and based on knowledge
of threshold values for humans. Since lactose-containing
products can also often cause allergies or intolerance
that negatively affect the human body, ways to produce
lactose-free products have long been studied. O. Shyd-
lovska & A. Koiba (2023) noted that the production of
lactose-free products was carried out using appropri-
ate enzymes that help break down lactose. Accordingly,
such products were easier to identify on store shelves.

According to a study by E. Mfueni et al. (2018),
approximately 54.3% of food products carried a spe-
cial allergen declaration in addition to the decla-
ration in the list of ingredients. The analysis of food
groups showed that most Ukrainian manufacturers, in
addition to listing allergens or PCls in the ingredient
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list, also included them in a separate list following the
word ‘contains” (6-36%).

The language, in which allergen information ap-
peared on the labels of foods produced in different
countries can be confusing to consumers, especially, if
there wasn’t translation of the label or if the translation
is inaccurate. The labels analysed provided information
on food composition and allergen content in Ukrainian.
On some labels, this information was available in both
English and Ukrainian. D. Seth et al. (2020) stated that
the most common food allergens were eggs, milk, pea-
nuts, tree nuts, soy, wheat, crustacean shellfish, and fish.
In the food groups analysed, the most frequently de-
tected allergens were products from processed cereals
(gluten), eggs, milk, soy, peanuts and nuts.

This studies confirmed that the vast majority of
Ukrainian food manufacturers comply with the require-
ments of Ukrainian law regarding the labelling of aller-
gens and PCls in food products. It used a variety of meth-
ods to indicate allergens and substances that may cause
intolerance onthe labels of packaged foods.Thisallergen
labelling was in line with best practice in EU countries.

Conclusions

An evaluation of the characteristics of food allergen la-
belling in commercially available pre-packaged foods
produced in Ukraine showed that manufacturers mostly
comply with the requirements of Ukrainian legislation
on allergen labelling. However, 22% of products in the
cheese group, 10% of products in the bakery group, and
8% of products in the milk-based ice cream group were
found to be lacking proper allergen or PCl labelling. This
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MapKyBaHH$ anepreHiB Ta Xap4yoBUX NPOAYKTIB,
LLIO BUK/IMKAIOTb HENEPEeHOCUMICTb, B YKpaiHi
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AHoTauif. KinbkicTb CNOXKWBAYiB i3 XapyoBUMM anepriasMm abo HenepeHOCMMICTHO LBMAKO 3POCTAE Y BCbOMY
CBITi. 3aKOHOABCTBO HaraTbox KpaiH, 30kpeMa YkpaiHu, BU3HAUYAE Nepenik pevyoBMH i MPOAYKTIB, LLLO CMPUYUHSAIOTb
anepriyHi peakuii abo HenepeHOCKMiCTb. BOHO TaKOX BCTAHOB/OE BUMOTM 4,0 MaPKYBaHHS anepreHiB Ha ynakoBKax
Xap4yoBWUX NPOAYKTIB, SKUX BUPOOHMUKM NOBUHHI AOTPUMYBATUCh. MeTOK LbOro AOCiAKEHHS ByN0 BU3HAYUTH, K
BMPOOHMKM XapyoBMX NPOAYKTIB B YKpaiHi 3a3Ha4aloTh HASABHICTb PEYOBUH Ta iHIPELI€HTIB, L0 MOXYTb BUKIMKATH
aneprivyHi peakuii Ta HeNepeHOCUMICTb, | UM BiANOBIAAE TaKe MapKyBaHHS BUMOraM yKpaiHCbKOro 3aKOHOA4ABCTBA.
[lng aHani3zy MapkyBaHHS Xap4oBi Npoayktn 6yno 3rpynoBaHo y 10 kaTteropii: koBbacHi BMpobu, xni6obynouHi
BMPO6MU, NeunBo Ta Badi, MONIOYHI NPOAYKTU, COYCM Ta MaNOHE3M, CUPU, CHEKM, MPOLYKTH LWBUAKOTO MPUTOTYBaHHS,
KOHAMTEPCbKI BMPOOM Ta MOpo3uBO. [loCNimXeHHS MNPOBOAMIOCS LWASXOM aHanidy MapKyBaHHS XapyoBMX
NPpOAYKTIiB i3 MicLueBMx cynepmapkeTiB y M. Jlyubk, YkpaiHa. byno BusgeneHo, Wwo BinbwicTb npoaHanizaoBaHMX
NPOAYKTIB MICTUAM anepreHn abo iHrpemieHTH, WO CNPUYMHAKTL HEMepeHOCUMMICTb. Y pi3HMX KaTeropisax Big
8 % no 22 % xap4yoBWUX MPOAYKTIB HE MaNu HANEXHOro NMO3HAYeHHS anepreHiB Ha eTUKEeTKax, Xo4a BOHW Bynu
NPUCYTHI. YKpaiHCbKi BUpOOHMKM 30e6inblIOro BUKOPUCTOBYBAAMN HANIBXUPHUIA LWPUQT NS BUAINEHHS PEYOBMH Ta
iHrpenieHTiB, WO MOXYTb BUKAMKATK aneprito abo HenepeHocuMictb (74,0-100,0 % npoaykTis). Jinwe 4,0-28,3 %
€TUKETOK MPOAYKTIB BUKOPUCTOBYBANW BENMKI NITEPU AN BUAINEHHS LUX PEYOBMH Ta iHrpemdieHTiB. BuaineHHs
TEKCTY KOMbOPOM, CTUNEeM, GOHOM i NiAKPeCNeHHAM 3yCTPivyanocs 3Ha4yHO pifle i HanyacTiwe NOoEAHYBanocs 3
HaniBXUPHUM LWPUGDTOM. TepMiHU «MICTUTbY» | «MOXE MICTUTK CRiam» 3ycTpivannca Ha eTtuketkax 6,0-36,0 % i
6,0-76,1 % npoaykTiB BiANOBIAHO. HainowwMpeHiwnMK iHrpeaieHTaMmM Ha €TUKETKAX aHani30BaHMX XapyoBUX
npoaykTiB 6ynu nepepobneHi 3nakoBi NPOAYKTM, WO MICTSTb [NIOTEH, AMLSA, MONOKO abo MOMOYHI MPOLYKTH,
nepepobneHa cos, apaxic Ta ropixu. Pe3ynbTaTu aHanisy nokasanu, WO YKPAiHCbKi BUPOOHWMKM 3aranom
[OTPUMYIOTbCS BMMOT YKPAiHCbKOro 33aKOHOAABCTBA WOLO MAapKyBaHHS peqyoBMH abo iHrpemdieHTIB y XapyoBMX
NPOAYKTaX, Ki MOXYTb CMIPUYMHATH anepriyHi peakLii abo HenmepeHOCHMMICTb

KniouoBi cnoBa: anepris; 3axmcT CNOXMBaYiB; BUMOTM 00 MAapPKyBaHHA; PO3KPUTTS iHPOpMaLii Npo iHFpenieHTyH;
perynaTopHi CTaHaapTv
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