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REAL AND PERCEIVED RISK
(FOOD ADDITIVES)

Abstract: The food additive is any substance of known chemical compositi-
on that is not usually used as food for itself, nor is a typical food ingredient,
regardless of nutritional value, and is added specifically for technological and
organoleptic properties of food in the technological process of production,
preparation, processing, finishing, processing, shaping, packaging, transport,
and storage, which leads or can be expected to lead itself or its by-product to
become a food ingredient directly or indirectly. Food additives are a necessity
in food production technology. Their use causes consumer distrust and con-
troversy among the professional public. The negative attitude of a significant
number of consumers is due to the lack of awareness of legislation that can
be removed before the approval of food additives through open, transparent,
independent, responsible/timely communication on risk. On the other hand,
research on inadequate labelling, toxicity, and the use of illicit food additives
requires continuous monitoring, improved system control, and elimination
of deficiencies. The safe use of food additives is a joint responsibility of the
state, producers, distributors, the profession, i.e. the laboratory, but also the
consumers themselves.
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INTRODUCTION
Definition of food additives

Rulebook on the use of food additives in food intended for human consumption
(“Official Gazette of BiH”, No. 83/08) defines “food additive” as any substance of
known chemical composition that is not normally used as food in itself or is a typical
food ingredient, regardless of nutritional value, and is added specifically for the techno-
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logical and organoleptic properties of food in the technological process of production,
during preparation, processing, finishing, processing, shaping, packaging, transport,
and storage, which leads or can be expected to lead to that he or his by-product dire-
ctly or indirectly becomes an ingredient of that food'?. Food additives do not include
chemical contaminants or contaminants (metals and metalloids, pesticide residues,
aflatoxins, other environmental organic substances, etc.), unwanted microorganisms,
substances added to food to improve the nutritional value of foods, plant-based spices,
their extracts and ferments, table salt and the like®.

Division of food additives

The use of food additives is directly related to their basic functional, techno-
logical properties, so today they are divided into 22 categories: dyes, preservatives,
antioxidants, emulsifiers, stabilizers, thickeners, gelling agents, acidity regulators,
acids, anti-caking agents, flavour enhancers, sweetening or sweetening matter, mo-
dified starches, polishing agents, moisture-retaining agents, flour treating agents,
hardeners, bulking agents, propellants, emulsifying salts, antifoaming agents and
loosening agents®. The basic functional or technological property does not exc-
lude the possibility that a certain food additive may have some other functional
properties by changing the concentration and/or quantity®. Food additives can be
of natural or synthetic origin®. Natural food additives of water originating from
animals (animal gelatin, cholic acid, bile extract, mono- and diglycerides, amino
acids), plants (guar gum, carob seeds, methylcellulose, pectin, gum tragacanth,
agar, alginic acid, carrageenan, and the like ), minerals (calcium carbonate, ca-
Icium phosphate, calcium sulfate, iron phosphate, iodine, magnesium chloride,
magnesium oxide, magnesium phosphates, etc.) and microorganisms®. Synthetic
food additives are produced by classical chemical synthesis from simple orga-
nic and inorganic compounds (such as sodium bicarbonate, formic acid, acetic
acid)*. According to the degree of health safety, we distinguish food additives to
be avoided (artificial colours, sodium nitrate, sodium nitrite, sodium benzoate,
artificial sweeteners, sulphites, sulphur dioxide, artificial colours, orthophospho-
ric and similar acids), probably healthy food additives (pectin, lecithin, gelatin,
vitamins, minerals, citric, lactic acid, alginates, natural flavours, natural colours,
casein, lactose, natural vanillin), food additives with the limited content that can
be used with caution (monosodium glutamate, aspartame, butyl hydroxyanisole,
butylhydroxytoluene tertiary butyl hydroquinone, caffeine, propylene glycol,
gums, xylitol), aromatic substances and natural ingredients used as food additives
without special data on scientific tests of the safety of their use or with a limited
amount of information'>*.
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Health and safety aspects of food additives

All food additives must be tested and evaluated before use in food production®.
Toxicological studies include acute, subacute, and chronic toxicity, genotoxicity, aller-
genicity, and carcinogenicity °. It determines the maximum amount of food additive
that has no toxicological effects on human health (NOAEL), the minimum amount of
food additive that can have a detrimental effect on human health (Lowest observed
advance effect level, LOAEL), acceptable daily intake of food additive, i.e. the amo-
unt of food additive that as an integral part of the food can be consumed daily for a
lifetime without any risk to health (Acceptable Daily Intake, ADI) >%’. Food additives
can be added to food if their use is technologically justified (the final effect cannot be
achieved in ways that are economically and technologically more applicable), their
quantities allowed by special regulations, do not significantly affect the natural taste
and smell of food to which they are added. do not mislead consumers as to the true
nature, ingredients or nutritional value of the food (unless it is for a specific purpo-
se), its use in the production of basic or seasonal foods must be limited, their mixing
and addition to food does not lead to toxic substances (products) during processing,
storage, and use, their use does not endanger the health of consumers %,

Labelling of food additives

Food additives are marked with an E-number as a confirmation of toxicological
evaluation and classification of an individual food additive 3. E numbers are categorized
as follows: E100 - E181 (dyes), E200 - E285 and 1105 (preservatives), E300 - E340
(antioxidants), different numbers (acidity regulators), E 322, E400 - E499 and 1400 -
1451 (thickeners) , emulsifiers), ES00 - E572 (anti-caking agents), E600 - E650 (flavour
enhancers), E900 - E910 (polishing agents), E420 - 421 and E950 - 97 (substances
for sweeteners) >°. According to the Rulebook on providing information to consumers
about food (“Official Gazette of BiH”, No. 68/13), food additives may be placed on
the market only if they are marked with data in accordance with the Rulebook on
Food Additives (“Official Gazette of BiH”, No. 33/18), which must be clearly visible,
clearly legible, indelible, and accessible in one of the official languages and scripts in
use in Bosnia and Herzegovina, comprehensible to the user '°.

Risk perception

Risk implies the likelihood of harm or danger (a threat that may be personal or
directed at people or things we value) ''. Probability (an uncertain aspect of risk) is
associated with disagreement about its size and severity !'. Interpretation and subje-
ctive risk assessment mean risk perception . Risk perception has two components,
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cognitive (knowledge and understanding of risk) and emotional (feelings towards
it)!!. Consumers generally assess risk according to subjective perception, intuitive
assessment, and conclusions from media reporting and other sources '"'2. In decisions
related to a particular health risk (such as risks associated with food additives), the
most significant components of risk perception are perceived sensitivity, perceived
weight, perceived benefit, and perceived barrier'!"'*, Perceived sensitivity implies a
belief in one’s own vulnerability (sensitivity to disease or another health risk) %,
Perceived severity defines the severity of the agent’s belief in the health risk, i.e.
the possibility of causing negative physical (death, disability, illness) and/or social
consequences (alienation, stigma, shame) '3, Perceived benefit means the belief that
health-responsible behavior will enable health risk management 3. The perceived
barrier defines the fear that the adoption of healthy responsible behavior will be pre-
vented by the costs or negative aspects of the same '>'3,

Risk communication

Risk communication involves the exchange or sharing of risk information between
decision-makers and other stakeholders '*. Quality risk communication can significantly
contribute to the success of a comprehensive and accountable risk management pro-
gram (build public confidence in meaningful decisions related to risk assessment, risk
management, and related risk and benefit considerations) *. Quality risk communica-
tion is based on openness, transparency, independence, accountability/timeliness and
requires compliance with four basic guidelines: starting with a critical examination of
the effectiveness of self-assessment and risk management, creating an integrated risk
communication program (continuous communication with key stakeholders, including
consumers) beginning of the evaluation process), adapting the communication to the
needs of the target audience (not the needs of the information source) and harmonizing
and adapting the communication program in an organized effort to gather feedback and
recognize changes in values and preferences '°. Successful communication requires ha-
zard identification and characterization, exposure assessment, and risk characterization
15, To achieve it, it is necessary to use tools and channels suitable for participants and set
goals (media, websites, printed and digital communications, meetings and workshops,
public consultations, partner networks, social networks, blogging) !>,

THE REAL RISK OF FOOD ADDITIVES

Toxicological effects of food additives

Toxicological effects of food additives include acute, subacute, and chronic
toxicity, genotoxicity, allergenicity, and carcinogenicity'’. A study in the United
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Kingdom involving 1,873 three-year-olds found a statistically significant effect of
excessive consumption of artificial colors and sodium benzoate on the development
of attention deficit hyperactivity disorder (ADHD) in previously healthy children !!.
Another group of British researchers came to similar conclusions in a randomized,
double-blind, placebo-controlled study of 153 three-year-olds and 144 eight-year-olds
and nine-year-olds '*. Although most later similar studies had a non-standardized
diagnosis, questionable sample selection, imperfect blindness, and non-standardized
outcome measures of the European Union countries made the decision on mandatory
labelling of foods containing artificial colors (warning of hyperactivity and attention
deficit disorder) !2%2!, Studies by authors from the United States have found that the
nine colors allowed are potentially carcinogenic (red 40, yellow 5 and yellow 6 are
contaminated with benzidine or other carcinogens), genotoxic (yellow 5), allergenic
(blue 1, red 40, yellow 5 and yellow 6) and toxic (citrus red 2) health22. Some of the
artificial colors have been declared illegal due to proven harm to human health 2.
Despite the same, a significant number of studies indicate that the acceptable daily
intake of artificial colors is exceeded, as well as the presence of illegal colors in the
diet 3!, New evidence suggests that permitted dietary emulsifiers may impair intesti-
nal barrier function and increase exposure to antigen and/or modulating microbiota,
potentially increasing the incidence of inflammatory bowel disease (irritable bowel
syndrome, Crohn’s disease) and metabolic syndrome (glucose intolerance) *2. A group
of Japanese authors found a strong correlation between emulsifier consumption (inc-
luding polysorbates, sorbate esters, and lecithin) and the incidence of Crohn’s disease
3. A significant number of studies have shown a statistically significant association
between fast food and margarine emulsifiers and ulcerative colitis and Crohn’s disease
3435 Dietary lecithin, or more specifically phosphatidylcholine, has been indicated as
a possible risk factor for coronary artery disease (as a consequence of the intestinal
microbiota-mediated conversion of choline to the proatherogenic metabolite trimet-
hylamine-N-oxide) *°. Dihydroxy bile acid intestinal microbiota mediated by bile
dehydroxylation (loss of 7a-hydro-hydroxyl group on the bile salt nucleus) increase
the intake of bacteria in the human colon *’. A significant increase in bacterial deoxyri-
bonucleic acid in the blood was verified in patients with cardiovascular disease, type 2
diabetes, and Crohn’s disease *’. The concentration of bacterial deoxyribonucleic acid
in the blood of patients with Crohn’s disease is an important prognostic factor for later
relapses 3!. A prospective fourteen-year cohort study conducted in France involving
66,118 women found a statistically significant association between artificial sweetener
consumption and the development of type 2 diabetes mellitus 3. A seven-year study in
the United States found that consuming more than one artificially sweetened beverage
associated with a 36% higher relative risk of metabolic syndrome and 67% higher
relative risk of type 2 diabetes compared to not consuming the same 3. Research by
Japanese authors has yielded similar results *°. Artificial sweeteners are thought to
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increase hedonistic cravings for sweetness and energy-rich foods ¥4, Consumption
of artificially sweetened beverages and consequent overestimation of the number of
saved calories results in excessive consumption of other foods / beverages 4. In
addition, their use is an early confirmation of unsuccessful weight maintenance ¥4, A
promising twenty-two-year study by American authors found a statistically significant
association between total aspartame intake and the development of non-Hodgkin’s
lymphoma and multiple myeloma in men and leukemia in men and women *'**. An
in vitro model study established the interaction of aspartame and its metabolites with
deoxyribonucleic acid *. Aspartame can cause the deoxyribonucleic acid chain to break
down in the bone marrow cells of mice *. Its metabolite formaldehyde can cause an
increase in lymphoma and leukemia in rats 2. The acidity regulator, synthetic citric
acid is a fermented discharge of the black mold Aspergillus niger *. Proteins or other
by-products of Aspergillus niger that remain in citric acid after the manufacturing
process or the highly concentrated synthetic form of citric acid itself with repeated
exposure leads to the growth of proinflammatory cytokines and/or the formation of
antibodies against Aspergillus **. Synthetic citric acid is thought to play a significant
role in the development of fibromyalgia, idiopathic juvenile arthritis, allergic asthma,
and autism spectrum disorders . Aspergillus niger contains ochratoxin A, mycotoxin
with nephrotoxic, immunotoxic, and carcinogenic effects **#. Studies by Bulgarian
authors have revealed a statistically significantly higher concentration of ochratoxins
in the blood of people with Balkan endemic nephropathy *. Its immunosuppressive
action is characterized by a decrease in the size of vital immune organs, depression
of antibody function, changes in the number and function of immune cells, and mo-
dulation of cytokine production *. A statistically significant association between food
consumption containing ochratoxin A and the incidence of testicular cancer was found
in 20 countries of the European Union *. Amaranth dye in animals causes the formation
of kidney stones and induces abortions, and due to its potential carcinogenicity, it is
banned in the United States and Russia ***°. The dye tartrazine is an allergen for people
sensitive to aspirin or benzoic acid, and there may be respiratory problems, rashes,
visual disturbances, hyperactivity in children. Its use is prohibited in Norway . In
sensitive individuals, glutamic acid in high concentrations can cause numbness in the
back of the head, back, and arms, palpitations, headaches, and a feeling of weakness
(so-called Chinese restaurant syndrome) #*. Allergic and pseudo allergic reactions of
people suffering from asthma and neurodermatitis are possible **. High concentrations
can lead to brain cell damage and neurodegenerative diseases (Alzheimer’s, Parkin-
son’s, and Huntington’s disease) *°. Nitrites interfere with the transport of oxygen in
the blood *. At temperatures above 130 ° C they can form carcinogenic nitrosamines
4, In high doses, they lead to acute poisoning45. They can cause hyperactivity syn-
drome in children **. The association between dietary nitrate, nitrite, and nitrosamine
intake and gastric cancer risk (measured as relative risk) varied between 0.69-0.93
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3940 Butylhydroxyanisole is a synthetic antioxidant that increases the concentration
of cholesterol and fatty acids in the blood and can cause numbness and allergies *.
It is banned in Japan in baby food because it can cause hyperactivity syndrome .

Excessive intake of food additives

Exposure studies of children in 16 Indian states on the use of artificial colors found
that most sweets, sugar toys, mouth fresheners, ice candies, soft drinks, and bakery
products exceeded the prescribed limit of 100 mg/kg **. Intake of a mixture of artificial
colors sunset yellow FCF and tartrazine exceeded the limits of acceptable daily intake
three to twelve times, while erythrosine intake was two to six times higher at average
levels of detected dyes **. Another group of Indian researchers found in crushed ice
samples that the permitted intake of a mixture of artificial colors sunset yellow FCF
and tartrazine was exceeded eight to twenty times in urban areas, as well as excessive
intake of a mixture of colors sunset yellow FCF, tartrazine and carmoisine by 15 to
23 times in rural areas %. A study in India, which included 545 finished products with
artificial colors, found that 73% of them contained an excessive amount of permitted
colors, among which tartrazine was in the lead . Investigating the intake of sweeteners
in beverages, the Norwegian Scientific Commission for Food Safety found that the
intake of acesulfame K is very close to the acceptable daily intake, not counting the
intake from other sources3. As such beverages are often intended for young children
up to four years of age, the intake of benzoate preservatives exceeds the permissible
acceptable daily intake *. This is an important fact because the daily intake does not
include the conversion of benzyl derivatives from aromas that are metabolized in the
body into benzoic acid, nor the intake of benzoic acid from cosmetics and syrups °.
Studies in Finland have found that the average daily intake of nitrite in children was
up to 89% of the acceptable daily intake *. A study conducted in France examined the
intake of 13 additives (dyes, preservatives, antioxidants, stabilizers, emulsifiers, and
sweeteners) according to two assumptions: consumers consume food that may or may
not contain food additives, consumers always eat food that contains food additives)
possible *. Under the first assumption, there is an excess of acceptable daily intake of
nitrite and sulfite in adults, 155% and 118.4%, respectively, and an excess of acceptable
daily intake of nitrite in children, 275% **. According to the second assumption, the
average dietary exposure to children exceeds acceptable daily intake, 146.7% *°. For
large consumers, the average exposure of adults exceeds nitrite and sulfite acceptable
daily intakes (223 and 156.4% respectively), while children exceed nitrite, anatase, and
sulfite acceptable daily intakes (416.7, 124.6, and 130.6% respectively) ¥. A three-year
study by a group of authors in Austria assessing exposure to preservatives (sulfites,
benzoic and sorbic acid) in the high intake scenario, assuming that consumers have
some loyalty and always consume food products containing food additives, found
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that the acceptable daily intake for sulfites in adults (119 and 124%, respectively) and
benzoic was exceeded. acids in all population groups (135% in preschool children,
124% in women, and 118% in men) *°. A study conducted among children in Estonia
found that 137 out of 346 children take excessive amounts of nitrite (up to 140% of
acceptable daily intake) for children aged 1-6 years) 3!. Studies by Kuwaiti authors
that included 3141 children under the age of fourteen found that the acceptable daily
intake was exceeded for four of the nine permitted colors: tartrazine, sun yellow,
carmoisine, and alura red51. A dietary study of anata (E160b), nitrites (E249-250),
sulfites (E220-228), and tartaric acid (E334) in France found that 2.9% of the adult
population consuming alcoholic beverages exceeded the acceptable daily intake of
sulfite, primarily vine *2. A study in Belgium on 211 food and beverage samples (inc-
luding 85 wine samples) prepared according to the usual domestic recipe found that
the acceptable daily intake for children and adults was exceeded **. A group of authors
from Hong Kong found that the acceptable daily exposure to nitrates in raw vegetables
was exceeded by 20% for average consumers and 250% for large consumers **. In
cooked vegetables, the excess of acceptable daily intake was found for large consu-
mers in the amount of 170% *. A study by Indian authors followed the consumption
of 14 food additives among 311 teenagers aged 13-19 3%, Statistically, significantly
higher consumption of food additives was recorded in teenagers aged 13-15 3% The
probable mean daily intake for sulfites and erythrosine for large consumers was 105%
and 344% of the acceptable daily intake *, respectively. A study in Norway found
that the acceptable daily intake of benzoic acid was exceeded in children aged 1-13
years, especially among the youngest .

Presence of illicit food additives

A study by Iranian authors found the presence of illicit colors rhodamine B,
methanil yellow, orange 11, malachite green, auramine, quinoline yellow, amaranth,
and sudan in various food products . A study conducted in India, which included 545
finished products with artificial colors, found that 2% of them contain a combination
of allowed and illegal colors, 8% only illegal colors . Among the illicit colors, rho-
damine was in the lead *. Studies by Pakistani researchers have found the presence
of unauthorized colors in 46.57% of confectionery products selected by random
sampling ?’. Studies in Iran 573 samples of restaurant food determined the presence
of illicit artificial colors in 0.5% of samples with a solution of saffron . By liquid
chromatography/ tandem mass spectrometry, a group of Thai researchers proved the
presence of the illicit artificial color aramant in imported fruit preserved with syrup
»_ Examination of food products sold near educational institutions in Pakistan found
the presence of illicit colors in 11% of branded food products and 44% of unbranded
food products, 4% of branded and 30% of non-branded beverages *!. Studies of im-
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ported food products in Indonesia have revealed the presence of harmful substances
such as formaldehyde, rhodamine B, saccharin, benzoic acid, methanol, cyclamate,
and other illicit dyes *'. The inefficiency of regulations on the control of imported
food products, limited staff/field officials, an unfounded form of supervision (many
lanes of unofficial goods in the border region), low producer responsibility, poor
legal awareness of consumers about reporting problematic food products, and poor
law enforcement are identified as the most important reasons 3! . Preventive measures
such as rigorous import regulations, strict product controls and adequate sanctions
are cited as possible solutions 3!.

Inadequate labelling of food additives

A study conducted in Ghana found that 90% of the sampled products labelled
“No additives” (fruit juices, then milk and soft drinks) contained one or more food
additives57. In the research of residual sulfur dioxide in dried fruit samples from the
Belgrade market, out of the analysed twelve samples, the sulfur dioxide content in
eight was significantly higher than declared, while in two samples it was above the
maximum allowed concentration58. In a study by a group of authors from Brazil,
31.4% of the analysed products had some kind of non-compliance, and 12.1% of the
products did not have any consumer warning about the presence of allergens59. A
study conducted in Malawi found that none of the 105 locally produced products have
an allergen declaration60. Research by the Chinese State Food and Drug Administra-
tion 257,000 food samples identified 8,224 inadequate samples, of which 33.6% were
caused by abuse or overuse of food additives °'.

Perceived risk of food additives

Due to different assessment strategies and resources, the scientific opinion and
perceptions of lay people about the risk of food additives very often do not match 3.
Scientific risk perception is a very complex process (based on risk assessment and
management), while lay consumers rarely do so due to lack of time or motivation
62, When the risks are unknown, consumers will form ratings using subjective per-
ception, intuitive assessment and conclusions from media reporting 1>, The study
was conducted in Australia among 572 high school students aged 12 to 15 years
identified dyes and sweeteners for the most controversial food additives, as they are
not necessary for food safety as preservatives . A study by a group of authors from
Switzerland found a lack of awareness of the legislation that precedes the approval of
food additives, which could lead consumers to overestimate the uncertainty regarding
their risk assessment *. Numerous, but not always reliable, print and electronic media
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information contribute to this *. Abuse and/or overuse of food additives in China has
jeopardized the rational understanding of food safety and worsens the perception of risk
61, A survey by a group of Danish authors found that the vast majority of respondents,
95%, believe that many or almost all products contain processing additives *. When
it comes to labelling food additives, 65% of respondents believe that there is a need
for labelling, but only 15% (every seventh respondent) believe in its benefits . About
15% often think about food additives when buying food, almost 40% think every time
they buy food, 15% never think, while 30% think when they are mentioned by the
media ®. About 25% of respondents think that it is easy to assess the risk of using
food additives, while 55% do not think that it is not so . Almost 40% of respondents
try to avoid dyes, 30% sweeteners, while 15% try to avoid all food additives . About
30% of respondents believe that food additives serve to cover poor product quality,
20% do not believe safety risk assessments, 15% believe that food additives increase
profits for large companies, 75% partially or completely agree that food additives
cause allergies, 70% partially or completely agree that they are the cause of hormo-
nal disorders, 60% of respondents believe that they are carcinogenic, while 40% of
respondents link them to infertility, obesity, and hyperactivity in children ®. A study
by Hungarian authors found that most respondents have a negative feeling towards
food additives ®. Although they understand that these are substances that have some
technological functions, they believe that their main task is to increase profits for food
producers . The greatest concern was caused by preservatives and dyes due to the
potential carcinogenic effect ®. Consumers were virtually unaware of the rigorous
system of approval and control of food additives . Although they assume that there
are regulations on food safety, they doubt their effectiveness . They believe that the
regulatory authorities do not have enough money and that the testing period is too
short %, Research in the UK indicates that a significant number of consumers believe
that the use of food additives is associated with the development of allergies (44%)
and hyperactivity (24%) ¢’. The perceived health risks associated with the consumption
of food additives include Chinese consumers hyperactivity, development of allergies,
asthma, hay fever, and cancer %. Second, a group of researchers in the UK pointed to
poor knowledge of food additives by consumers (around 65% of all respondents had
never checked food additives on food labels) . Studies by Dutch authors have found
that low reliability in the food industry and the prevalence of negative information abo-
ut food additives on the Internet and social networks are the main causes of high-risk
perception 7°. A series of scandals in Taiwan that are included the addition of illegal
food additives, which led to high perceptions of danger among the population and
consequent rejection of food containing chemical additives 7'. About 64% of consumers
interviewed in Brazilian supermarkets knew the definition of a food additive72. 87%
of them considered them harmful to health . The same profile was recorded among
university students and patients . A study by authors from the United States found
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difficulties in pronouncing the names of food additives, real or imagined, associated
with the perception of their risk 7. Food additives whose names are more difficult to
pronounce are usually considered new or less well-known and harmful to health 7. In
a study conducted among workers in the Czech Republic and Germany, the perception
of risk is related to the size of the name of the food additive 7.

CONCLUSION

Food additives are a necessity in food production technology. Their use causes
consumer distrust and controversy among the professional public. The negative attitude
of a significant number of consumers due to the lack of awareness of the legislation
that precedes the approval of food additives can be removed through open, transparent,
independent, responsible/timely communication on risk. On the other hand, research on
inadequate labelling, toxicity, and the use of illicit food additives requires continuous
monitoring, improvement of the control system, and elimination of deficiencies. The
safe use of food additives is a joint responsibility of the state, producers, distributors,
the profession, i.e. laboratories, but also the consumers themselves.

Literature

1. Macki¢ S, Ahmetovic¢ N. Vodi¢ za prehrambene aditive u hrani za dojenc¢ad i malu djecu.
Vije¢e ministara Bosne i Hercegovine Agencija za sigurnost hrane. Mostar 2005. Avai-
lable from:file:///C:/Users/marijanajandrickocic/Downloads/Smjernice za prehrambe-
ne_aditive u_hrani_za dojenad i malu_djecu.pdf

2. Macki¢ S, Brenjo D. Potrosa¢ i prehrambeni aditivi. Vije¢e ministara Bosne i Hercego-
vine Agencija za sigurnost hrane. Mostar. 2010. Available from: https://www.fsa.gov.
ba/old/images/izdavacka/bsPotro%C5%A1a%C4%8Di i prehrambeni_aditivi.pdf

3. Katelni¢ M. Aditivi i hrana. Medicus. 2008; 17 (1 Nutricionizam): 57 — 64. Available
from: https://hrcak.srce.hr/38035

4.  Jasi¢ M. Aditivi — Podjela i vrste. Enciklopedija, Hemija hrane. 2009. Available from:
https://www.tehnologijahrane.com/enciklopedija/aditivi-podjela-vrste

5. Radna grupa za donosenje znanstvenog misljenja (Zahtjev HAH -Z —2012-07). Znanstve-
no misljenje o o prehrambenim aditivima. Hrvatska agencija za hranu. 2014. Available
from: https://www.hah.hr/pregled-upisnika/?preuzmi_misljenje=29

6. JaSi¢ M. Aditivi u hrani. Enciklopedija, Hemija hrane. 2009. Available from:
https://www.tehnologijahrane.com/enciklopedija/aditivi-hrani

7. Jain A, Mathur P. Evaluating Hazards Posed by Additives in Food- A Review of Studies
Adopting A Risk Assessment Approach. Curr Res Nutr Food S ¢i.2015; 3(3). Dostupno
na: https://www.foodandnutritionjournal.org/volume3number3/evaluating-hazards-po-
sed-by-additives-in-food-a-review-of-studies-adopting-a-risk-assessment-approach/



80

MEDICINSKI GLASNIK / str. 69-85

10.

I1.

12.

13.

15.

16.

17.

18.

19.

20.

21.

Badora A, Bawolska K, Koztowska-Strawska J, Domanska J. Food Additives in Food
Products: A Case Study. IntechOpen. 2019. Available from: https://www.intechopen.
com/books/nutrition-in-health-and-disease-our-challenges-now-and-forthcoming-time/
food-additives-in-food-products-a-case-study

Teinaz Y. Food additives & E numbers — facts. 7y Jour. 2007; 1 (1). Available from:
https://www.researchgate.net/publication/316217657 FOOD_ ADDITIVES E NUM-
BERS-FACTS/link/58{6573845851506cd30e318/download

Pravilnik oprehrambenim aditivima. Sluzbeni glasnik BiH, broj 33/18. Available from:
http://www.sluzbenilist.ba/page/akt/tKmtmqymXrY=

Paek HJ, Hove T. Risk Perceptions and Risk Characteristics. Communication. 2017.
Dostupno na: https://doi.org/10.1093/acrefore/9780190228613.013.283

Slovic P, Peters E, Finucane ML, Macgregor DG. Affect, risk, and decision making.
Health Psychol. 2005 ; 24 (4S): S35-40. Available from: https://content.apa.org/re-
cord/2005-08085-006

Janz NK, Becker MH. The health belief model: A decade later. Health Education Qu-
arterly.1984; 11(1): 1-47. Dostupno na: https://pubmed.ncbi.nlm.nih.gov/6392204/
14. Mihaljevi¢ B, Sutalo V, Regvar D.Alati i kanali komunikacije rizika. Zbornik radova
“Dani kriznog upravljanja. Velika Gorica. 2015; 861-86614. Available from: https://
www.bib.irb.hr/761462

Zajednicka inicijativa Europske agencije za sigurnost hrane i nacionalnih institucija za
sigurnost hrane u Europi. Vodi¢ za komunikaciju o riziku. EFSA. 202. Dostupno na: https://
www.hapih.hr/wp-content/uploads/2019/04/Vodi%C4%8D Komunikacija o riziku.pdf
Rubil RB, Antunovi¢ B. Poljak V, Dobrani¢ V. Interaktivna komunikacija - novi model
komunikacije o rizicima u hrani. Meso. 2008; 10 (6): 444-449. Available from: https://
hrcak.srce.hr/index.php?show=clanak&id clanak jezik=71103

Bateman B, Warner JO, Hutchinson E, et al. The effects of a double blind, placebo con-
trolled, artificial food colourings and benzoate preservative challenge on hyperactivity in
a general population sample of preschool children. Arch Dis Child. 2004; 89: 506-511.
Available from: https://pubmed.ncbi.nlm.nih.gov/15155391/

McCann D, Barrett A, Cooper A, et al. Food additives and hyperactive behaviour in
3-year-old and 8/9-yearold children in the community: a randomised, doubleblinded,
placebo-controlled trial. Lancet. 2007; 370: 1560-1567. Available from: https://pubmed.
ncbi.nlm.nih.gov/17825405/

Stevens LJ, Burgess JR, Stochelski MA, Kuczek T. Amounts of artificial food colors in
commonly consumed beverages and potential behavioral implications for consumption
in children. Clin Pediatr. 2014;53(2):133—40. Available from: https://citeseerx.ist.psu.
edu/viewdoc/download?doi=10.1.1.507.6918&rep=rep1&type=pdf

Stevens LJ, Kuczek T, Burgess JR, Stochelski MA, Arnold LE, Galland L. Mechanisms
of behavioral, atopic, and other reactions to artificial food colors in children. Nutr Rev.
2013; 71 (5): 268-81. Available from: https://pubmed.ncbi.nlm.nih.gov/23590704/
Kleinman RE, Brown RT, Cutter GR, Dupaul GJ, Clydesdale FM. A research model for
investigating the effects of artificial food colorings on children with ADHD. Ped iatrics.
2011; 127 (6): €1575-84. Available from: https://pubmed.ncbi.nlm.nih.gov/21576306/



REAL AND PERCEIVED RISK (FOOD ADDITIVES) 81

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Sarah Kobylewski i Michael F. Jacobson Toxicology of food dyes . International Journal
of Occupational and Environmental Health. 2012; 18 (3): 220-246. Available from:
https://www.tandfonline.com/doi/figure/10.1179/10773525127.00000000034?scroll=to-
p&needAccess=true

Gizaw, Z. Public health risks related to food safety issues in the food market: a systematic
literature review. Environ Health Prev Med.2019; 24 (68). Available from: https://
environhealthprevmed.biomedcentral.com/articles/10.1186/s12199-019-0825-5#Tab6
Dixit S, Purshottam S, Khanna S, Das M. Usage pattern of synthetic food colours in
different states of India and exposure assessment through commodities preferentially
consumed by children. Food Addit Contam Part A Chem Anal Control Expo Risk Assess.
2011; 28 (8): 996-1005. Available from: https://www.tandfonline.com/doi/abs/10.1080
/19440049.2011.580011.

Tripathi M, Khanna SK, Das M. Surveillance on use of synthetic colours in eatables vis a
vis Prevention of Food Adulteration Act of India. Food Control.2007; 18(3): 211-9. Ava-
ilable from: https://www.sciencedirect.com/science/article/abs/pii/S0956713505002264
Jonnalagadda PR, Rao P, Bhat RV, Nadamuni NA. Type, extent and use of colours in
ready-to-eat (RTE) foods prepared in the non-industrial sector—a case study from Hy-
derabad, India. Int J Food Sci Technology. 2004; 39 (2): 125-31. Dostupno na: https://
ifst.onlinelibrary.wiley.com/doi/abs/10.1046/j.0950-5423.2003.00749.x

Ashfaq N, Masud T. Surveillance on artifical colours in different ready to eat foods.
Pakistan J Nutr. 2002; 5: 223-5. Available from: https://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.507.6918&rep=rep 1 &type=pdf

Moradi-Khatoonabadi Z, Amirpour M, AkbariAzam M. Synthetic food colours in saffron
solutions, saffron rice and saffron chicken from restaurants in Tehran, Iran. Food Additives
Contaminants: Part B. 2015; 8(1): 12—7. Available from: https://www.tandfonline.com/
doi/abs/10.1080/19393210.2014.945195?journal Code=tfab20

Tsai C-F, Kuo C-H, Shih DY-C. Determination of 20 synthetic dyes in chili powders
and syrup-preserved fruits by liquid chromatography/tandem mass spectrometry. J Food
Drug Anal. 2015; 23 (3): 453—62. Available from: https://www.sciencedirect.com/science/
article/pii/S1021949814001525

Saleem N, Umar ZN. Survey on the use of synthetic food colors in food samples pro-
cured from different educational institutes of Karachi City. J Trop Life Sci. 2013; 3 (1):
1-7. Available from: https://environhealthprevmed.biomedcentral.com/articles/10.1186/
$12199-019-0825-5#Tabo6.

Sood M. The supervision of government on implementation of import of processed food
products in effort of legal protection for consumers. JL Pol’y & Globalization.2014;25:
72. Available from: https://www.iiste.org/Journals/index.php/JLPG/article/view/13183
Partridge D, Lloyd KA, Rhodes JM, Walker AW, Johnstone AM, Campbell BJ. Food
additives: Assessing the impact of exposure to permitted emulsifiers on bowel and me-
tabolic health — introducing the FADiets study. Nutr Bull. 2019; 44: 329-349. Available
from: https://onlinelibrary.wiley.com/doi/full/10.1111/nbu.12408.

Roberts CL, Rushworth SL, Richman E, Rhodes JM. Hypothesis: Increased consumption
of emulsifiers as an explanation for the rising incidence of Crohn’s disease. J Crohns



82

MEDICINSKI GLASNIK / str. 69-85

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Colitis. 2013; 7 (4): 338-41. Available from: https://academic.oup.com/ecco-jcc/artic-
1e/7/4/338/386298

Persson PG Ahlbom A. Hellers G. Diet and Inflammatory Bowel Diseas Dijeta i upalne
bolesti crijeva: A Case-Control Study. Epidemiologija. 1992; 3: 47-52. Dostupno na:
https://journals.lww.com/epidem/Abstract/1992/01000/Diet_and Inflammatory Bowel
Disease  A.9.aspx

Cashman KD Shanahan F. Is nutrition an aetiological factor for inflammatory bowel
disease? Eur J Gastroenterol Hepatol. 2003; 15 (6): 607-613. Available from:
https://journals.Iww.com/eurojgh/Fulltext/2003/06000/Is_nutrition _an_aetiological fa-
ctor_for.5.aspx

Tang WW, Wang Z, Levison BS et al. Intestinal microbial metabolism of phosphatidylc-
holine and cardiovascular risk. New England Journal of Medicine.2013; 368: 1575-84.
Available from: https://www.nejm.org/doi/10.1056/NEJMoal109400

MiclotteL, De Paepe K, Rymenans L, Callewaertl, Raes J, Rajkovic. A, Van Camp J,
Van de Wiel T. Dietary Emulsifiers Alter Composition and Activity of the Human Gut
Microbiota in vitro, Irrespective of Chemical or Natural Emulsifier Origin. Front. Mi-
crobiol. 2020. Dostupno na: https://doi.org/10.3389/fmicb.2020.577474

Olivier B, Serge AH, Catherine A, Jacques B, Murielle B, Marie-Chantal CL, Sybil
C, Jean-Philippe G, Sabine H, Esther K, Perrine N, Fabienne R, Gerard S, Irene M.
Review of the nutritional benefits and risks related to intense sweeteners. Arch Public
Health. 2015 ;73 (41). Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4590273/

Fagherazzi G ea. Consumption of artificially and sugar-sweetend beverages and incident
type 2 diabtes in the Etude Epidemiologique auprés des femmes de la mutuelle générale
de I’Education Nationale-European Prospective Investigation into Cancer and Nutrition
cohort. Am J Clin Nutr. 2012. Available from:  https://academic.oup.com/ajcn/artic-
1e/97/3/517/4571511

Nettleton JA, Lutsey PL, Wang Y, Lima JA, Michos ED, Jacobs DR Jr. Diet soda intake
and risk of incident metabolic syndrome and type 2 diabetes in the Multi-Ethnic Study
of Atherosclerosis (MESA). Diabetes Care. 2009; 32 (4): 688—694. Available from:
https://pubmed.ncbi.nlm.nih.gov/19151203/

Sakurai M, Nakamura K, Miura K, Takamura T, Yoshita K, Nagasawa SY, et al. Su-
gar-sweetened beverage and diet soda consumption and the 7-year risk for type 2 diabetes
mellitus in middle-aged Japanese men. Eur J Nutr. 2014; 53 (1): 251-258. Available
from: https://www.researchgate.net/publication/236192288 Sugar-sweetened beve-
rage and diet soda consumption and the 7-year risk for type 2 diabetes melli-
tus_in_middle-aged Japanese men

Schernhammer ES, Bertrand KA, Birmann BM, Sampson L, Willett WC, Feskanich D.
Consumption of artificial sweetener- and sugar-containing soda and risk of lymphoma
and leukemia in men and women. Am J Clin Nutr. 2012; 96 (6): 1419-28. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3497928/

Sweis IE, Cressey BC. Potential role of the common food additive manufactured citric
acid in eliciting significant inflammatory reactions contributing to serious disease states:



REAL AND PERCEIVED RISK (FOOD ADDITIVES) 83

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

A series of four case reports. Toxicol Rep. 2018; 5: 808-812. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6097542/

Hope JH, Hope BE. A review of the diagnosis and treatment of Ochratoxin A inhalational
exposure associated with human illness and kidney disease including focal segmental
glomerulosclerosis. J Environ Public Health. 2012;2012: 835059. Dostupno na: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3255309/

Lerotid D, Vinkovid Vréek I. Sto se krije iza E-brojeva. Udruga za demokratsko drustvo,
Biblioteka Mala skola demokracije. Zagreb. 2005; (11).

Bryan NS, Alexander DD,Coughlin JR, Milkowski AR, Boffetta P. Ingested nitrate
and nitrite and stomach cancer risk: An updated review. Food and Chemical Toxico-
logy. 2012; 50: 3636-3665. Available from : https://www.researchgate.net/publi-
cation/230665462 Ingested nitrate and_nitrite_and_stomach_cancer risk An upda-
ted_review/link/5cdcb672a6fdccc9ddbltb25/download

Penttild PL. Estimation of food additive intake. Nordic approach. Food Addit Contam.
1996; 13(4): 421-6. Dostupno na: https://pubmed.ncbi.nlm.nih.gov/8792133/

Bemrah N, Leblanc JC, Volatier JL. Assessment of dietary exposure in the French popu-
lation to 13 selected food colours, preservatives, antioxidants, stabilizers, emulsifiers and
sweeteners. Food Additives & Contaminants: Part B.2008; 1 (1.): 2-14. Available from:
https://www.tandfonline.com/doi/abs/10.1080/19393210802236943?journal Code=tfab20
Mischek D, Krapfenbauer-Cermak C. Exposure assessment of food preservatives (sulp-
hites, benzoic and sorbic acid) in Austria. Food Additives & Contaminants: Part A.2012;
29 (3): 371-382. Available from: https://www.tandfonline.com/doi/abs/10.1080/194400
49.2011.643415

Reinik M, Tamme T, Roasto M, Juhkam K, JurtSenko S, TenNO T, Kiis A. Nitrites, nitrates
and N-nitrosoamines in Estonian cured meat products: Intake by Estonian childrenand
adolescents. Food Additives & Contaminants: Part A. 2005; 22 (11): 1098-1105. Ava-
ilable from: https://www.tandfonline.com/doi/pdf/10.1080/0265203050024 1827 7nee-
dAccess=true

Husain A, Sawaya W, Al-Omair A, Al-Zenki S, Al-Amiri H, Ahmed N, Al-Sinan M.
Estimates of dictary exposure of children to artificial food colours in Kuwait. Food
Additives & Contaminant: Part A. 2006: 23 (3): 245-251. Available from: https:/www.
tandfonline.com/doi/full/10.1080/19440049.2013.865146?src=recsys

Bemrah N, Vin K, Sirot V, Aguilar F, Ladrat AC, Ducasse C, Gey JL, Rétho C, Nougadere
A, Leblanc JC. Assessment of dietary exposure to annatto (E160b), nitrites (E249-250),
sulphites (E220-228) and tartaric acid (E334) in the French population: the second French
total diet stud. Food Additives & Contaminant: Part A. 2012; 29 (6): 875-885.
Leclercq C, Molinaro MG, Piccinelli R, Baldini M, Arcella D, Stacchini P. Dietary intake
exposure to sulphites in Italy - analytical determination of sulphite-containing foods and
their combination into standard meals for adults and children. Food Additives & Con-
taminant: Part A. 2000; 17:12, 979-989. Available from: https://www.tandfonline.com/
action/showCitFormats?doi=10.1080%2F02652030010014402

Yung-yung Chen M, Wai Cheung Chung S, Chuong-hao Tran J, Siu-kuen Tong, Yuk-
yin Ho K, Hon-yee Chan C, Xiao Y. Dietary exposure of Hong Kong adults to nitrate



84

MEDICINSKI GLASNIK / str. 69-85

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

and nitrite from vegetable intake. Food Additives & Contaminants: Part B. 2011: 4
(2): 94-98. Available from: https://www.tandfonline.com/action/showCitFormats?doi-
=10.1080%2F19393210.2011.574158
Jain A, Mathur P. Evaluating Hazards Posed by Additives in Food- A Review of Studies
Adopting A Risk Assessment Approach. Curr Res Nutr Food Sci.2015; 3 (3). Available
from: https://www.foodandnutritionjournal.org/volume3number3/evaluating-hazar-
ds-posed-by-additives-in-food-a-review-of-studies-adopting-a-risk-assessment-appro-
ach/
Husoy T, Mangschou B, Fotland T.O, Kolset S.O, Notvik H.J, Tommerberg I, Bergsten
C, Alexander J, Frost L.A. Reducing added sugar intake in Norway by replacing sugar
sweetened beverages with beverages containing intense sweeteners — A risk benefit as-
sessment. Food and Chemical Toxicology.2008; 46: 3099-3105. Available from: https://
pubmed.ncbi.nlm.nih.gov/18639604/
Kosi C, Saba S. Proliferation of Illegal and Potentially Hazardous Food Additives
in Processed and Packaged Foods in Africa: A Case Study and Hazard Identification
in Ghana. Journal of Food Resource Science. 2015; 4: 73-81. Available from:
https://scialert.net/fulltext/?doi=jfrs.2015.73.8 1 &fbclid=IwAR3a3-BUgLLn2bDbh-
ZExWJvsbNHI1640cWOMuK7NCXRu-gZBR1yKLmRhQFM
Konié-Risti¢ A, Sobaji¢ S. Rezidualni sumpor-dioksid u uzorcima suvog voéa sa beo-
gradskog trzista. Hrana i ishrana. 2005; 46: 51-55. Available from: https://core.ac.uk/
download/pdf/237391154.pdf
Cunha ML, Vieira VRM, Santana AR, Anastacio LR. Food allergen labeling: com-
pliance with the mandatory legislation in Brazil. Food Science and Technology.
2020; 40 (3): 698-704. Available from: https://www.scielo.br/scielo.php?scrip-
t=sci_arttext&pid=S0101-20612020005020202& fbclid=IwAR2bSMkv-cUA-
8CcJF5qubS0eRPGRqiM6x%hpqfpLkqmN2hficsTMOw-Al14
Mfueni E, Gama AP, Kabambe P, Chimbaza M, Matita G, Matumba, L. Food allergen
labeling in developing countries: insights based on current allergen labeling practices
in Malawi.Food Control. 2018; 93: 344. Available from: http://dx.doi.org/10.1016/j.
foodcont.2018.05.037
Zhong Y, Wu L, Chen X, Huang Z, Hu W. Effects of Food-Additive-Information on
Consumers’ Willingness to Accept Food with Additives. Int. J. Environ. Res. Public
Health. 2018; 15: 2394, Available from: https://www.mdpi.com/1660-4601/15/11/2394
Jansen T, Claassen L, van Kamp I,. Timmermans DRM. All chemical substances are
harmful.” public appraisal of uncertain risks of food additives and contaminants. Food
and Chemical Toxicology. 2020. 136. Available from: https://www.sciencedirect.com/
science/article/pii/S0278691519307495
Eiser,J. R., Coulson, N. S., & Eiser, C. Adolescents’ perceptions of the costs and benefits
of food additives and their presence in different foods. Journal of Risk Research 2002;
5(2): 167-176. Dostupno na: http://dx.doi.org/10.1080/13669870010004979
Bearth A. et al. The consumer’s perception of artificial food additives: Influences on
acceptance, risk and benefit perceptions. Food Quality and Preference. 2014; 38: 14-23.
Available from: http://ssu.ac.ir/cms/fileadmin/user upload/Mtahghighat/tfood/asil-artic-



REAL AND PERCEIVED RISK (FOOD ADDITIVES) 85

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

le/q-z2/The-consumer-s-perception-of-artificial-food-additives-Influences-on-acceptan-
ce-risk-and-benefit-perceptions 2014 Food-Quality-and-Preference.pdf

Christensen T, Morkbak MR, Sophie S, Evald T, Dejgard Jensen J. Danish consumers’
perceptions of food additives and other technologies. FOI Commissioned Work. 2011; 4.
Available from: https://www.foedevarestyrelsen.dk/SiteCollectionDocuments/Kemi%?20
0g%20foedevarekvalitet/Tils%C3%A 6tningsstoffer-aroma-enzymer/F%C3%981%20
rapport%202011%?20forbrugernes%20holdning%20til%20tils%C3 %A 6tningsstoffer.pdf
Tarnavolgyi G. Analysis of Consumersi Attitudes Towards Food Additives Using Focus
Group Survey. Agriculturae Conspectus Scientificus. 2003; 68 (3): 193-196. Available
from: https://acs.agr.hr/acs/index.php/acs/article/view/233

Ismail BB, Yusuf H. Consumer concerns about the use of additives in processed foods.
International Journal of Current Research and Review. 2014; 6 (9): 65-72. Available
from: http://ijcrr.com/article_html.php?did=884

Wu L, Zhang Q, Shan L, Chen Z. Identifying critical factors influencing the use of additi-
ves by food enterprises in China. Journal of Food Control.2013;31: 425-432. Available
from: https://www.sciencedirect.com/science/article/abs/pii/S0956713512005865
Shaheen Koyratty NB, Aumjaud B, Neeliah AS. Food additive control: a survey among
selected consumers and manufacturers. British Food Journal.2014; 116 (2): 353-372.
Available from: https://doi.org/10.1108/BFJ-05-2012-0125

van Gunst A. Roodenburg AJ. Consumer Distrust about E-numbers: A Qualitative
Study among Food Experts. Foods. 2019; 8 (178). Available from: https://www.mdpi.
com/2304-8158/8/5/178%#cite

Chen MF. Modeling an extended theory of planned behavior model to predict intention
to take precautions to avoid consuming food with additives. Food Quality and Preferen-
ce.2017; 58: 24-33. Available from: http://dx.doi.org/10.1016/j.foodqual.2017.01.002
Pimenta SF. Percepgdo da populacdo do Distrito Federal quanto ao risco da presenga
de contaminantes quimicos em alimentos (Monografia). Universidade de Brasilia,
Brasilia. 2003. Available from: https://www.scielo.br/scielo.php?script=sci_nlinks&pi
d=S0101-2061202000040077900048&Ing=en

Song H, Schwarz N. If it’s difficult to pronounce, it must be risky. Psychological
Science.2009; 20(2): 135-138. Available from: http://dx.doi.org/10.1111/j.1467-
9280.2009.02267 .x.

Bahnik S, Vranka NA. If it’s difficult to pronounce, it might not be risky: the effect of
fluency on judgment of risk does not generalize to new stimuli. Psychological Scien-
ce.2017; 28 (4). 427-436. Available from: http://dx.doi.org/10.1177/0956797616685770



