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Abstract. The contemporary age has imposed numerous issues and obstacles worldwide that
range from poverty, overpopulation, hunger, and political crisis to global warming, and other
environment-bound problems. Furthermore, the interest in food safety and food waste management
is gaining momentum. A potential health hazard stems from the presence of acrylamide (AA), a
mutagen and Group 2A carcinogen, in food. When food is heated to a temperature above 120 °C
during commercial or home cooking, free asparagine (Asn) and reducing sugars undergo the
Maillard reaction, which is where AA primarily develops. According to research, foods produced
from cereal grains may account for 20-60% of all AA intake. Implementation of a "field-to-fork"
strategy that interconnects the food researchers and policymakers with the whole supply chain from
cereal growers and the food industry with the consumers, safer and healthier cereal-based food
production can be achieved

Keywords: cereals; food safety; acrylamide; scientific research; food industry

Introduction

In 2002, acrylamide, a highly water-soluble, flavorless, and colorless chemical, was found to
be present in foods processed at temperatures higher than 120°C, including bread, cereals, coffee,
French fries, and potato chips. This discovery was made by researchers from Stockholm University
and the Swedish National Food Administration (Mogol et al., 2021). The databases on acrylamide
were created and maintained using market and scientific information from health organizations and
food authorities, such as the World Health Organization (WHO), European Food Safety Authority
(EFSA), and Food and Agriculture Organization of the United Nations (FAO). In addition to these
databases, toolboxes demonstrating how to alter factors like raw material selection, recipe
formulation, or process design in order to reduce the levels of acrylamide in each category of foods
were also developed (Aktag et al., 2022). During the Maillard reaction, which takes place between
amino acids and reducing sugars when some foods are heated, asparagine is the main precursor for
the creation of acrylamide. Typically, among the most popular foods eaten globally are corn (maize)
tortilla chips and breakfast cereals. In terms of sales volume among savory and sweet snacks, the
tortilla chip market in the US came in first. As a result, acrylamide exposure is increased due to the
widespread use of cereal-based goods, generating health concerns and the requirement for
acrylamide reduction in these products (Zili¢ et al., 2022).

A “field-to-fork™ strategy based on a scientific research that would interconnect everyone in
the food supply-chain: agronomists — cereal breeders, cereal growers (farmers), food scientists,
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cereal-based food producers, nutritionists, policy makers and consumers, could provide a safer and
healthier cereal-based food with minimum risk of acrylamide occurrence.

PROBLEM
ACRYLAMIDE AS A HEALTH HAZARD
IN CEREAL-BASED FOOD

ANALYSES OF THE CONTENT
AND EVALUATION

OF EXPOSURE FROM PRODUCTS \ 5
AVAILABLE ON THE -

SERBIAN MARKET

Fig. 1. Graphical presentation of mitigation measures for safer low acrylamide cereal-based
food production

Importance of cooperation between the food-chain participants

Individuals become exposed to acrylamide through the widespread consumption of cereal-
based products, creating health concerns and the requirement for acrylamide reduction in these
products (Zili¢ et al., 2022). There have been several attempts to lower the amount of acrylamide in
processed foods; nevertheless, these methods frequently had a negative influence on the
organoleptic qualities of the food, which had a substantial impact on the final product's quality and,
in turn, the approval of the consumers. Food science professionals agree that not all proposed
solutions are equally valuable in terms of their efficacy, disadvantages, or scope of use (Palermo et
al., 2016). The comprehensive research needs to connect agronomists, food scientist, biochemists,
analytical specialists, seed suppliers, fertilizer producers, wholesalers, millers and legislators. This
could provide easier communication between different professionals and enable them to exchange
important data and ideas, as well as to plan further actions. These kinds of projects can provide
unique opportunities for researchers to develop new interdisciplinary research approaches.

Table 1. The issues that need to be addressed for the safe cereal-based food
development and production

Target Type of impact Final beneficiary
group
Society The society as a whole will be able to make | General population, food

healthier choices by opting for food with reduced | consumers
acrylamide content. In addition to research
activities, the project should connect everyone in
the supply-chain (cereal growers, cereal-based food
producers, policy makers and consumers) in order
to introduce threshold levels for acrylamide in a
large number of different cereal-based food
products.
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Healthcare

The incidence of health issues connected to
increased consumption of foods with increased
acrylamide levels will be lower.

Healthcare
consumers

workers,

Economy

The economics and business impacts will be
manifested trough changes in consumer’s choices
opting for healthier and safe food items. Growing
of cereal genotypes with reduced asparagine
content and their use in the production of food with
reduced acrylamide content will help to ensure the
economic sustainability of the seed companies,
fertilizer producers, farmers and processing
industries through competitiveness on the global
market, wholesalers and retailers.

Food
companies,
companies

seed
fertilizer

market,

Industry

Healthier cereal-based food with lower potential for
acrylamide formation after implementation of the
improved production protocols. The results of the
project will be applied to the development of other
products (fertilizers, organic preparations, crop
protection products, food additives, etc.).

Cereal-based food producers,
bakery and confectionery
industry

Agriculture

Improved agronomy practice for the production of
healthier cereals with reduced potential for AA
formation.

Cereal growers, farmers

Science

New findings regarding acrylamide will promote
further research as a basis for new studies on
national or international level.

Cereal breeders, agronomists,
food scientists

Conclusion
All the above mentioned indicates that this kind of research projects is of a great importance
and can be very beneficial for human population, agriculture and the food industry, today as well as
in the near future.
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Hongguang YACTKOBA TIEPEKPUCTAJIIBAIIISL IITAMIIOBOI CTAJI
(4X4H5M4®2) 3 PEI'YJIFOBAHHSIM AYCTEHITHOI'O TEPETBOPEHHSI ITPH
EKCIITYATAIII

CHHBKO AlL CYCHIJIBHO OPIEHTOBAHA JOKYMEHTAIIIS
ITPOI'PAMHOTI'O 3ABE3IIEYEHHSI

Cinamona C.O., Kiue6anosa JL.I'., ficbko B.M., Ilonosa I.M. TPEHIHI'-LIEHTP HA
BA3l CLIbCBKOI'OCHOJAPCBKOI'O KOOIIEPATHUBY: IHTETPAILIIS
OCBITH, ATPOBI3HECY I HAYKHA

Cvmuproe M.I. CIIPOMOKHOCTI HAIIIOHAJBHOI TA MIKHAPOJHOI
CUCTEMH KPUMIHAJIbHOI FOCTHIIT 3 PO3CJIITYBAHHSI,
INPUTATHEHHA 10 BIIINOBIJAJTBHOCTI TA IIOKAPAHHSI KPAIHU-
ATPECOPA 3A HAUTSIKYI MIDKHAPOJHI 3JIOYMHHA, CKOEHI B YKPAIHI
Cuixok O.B. EODEKTUBHICTb 3ACTOCYBAHHS I'EPBIIIUJIIB HA ITOCIBAX
COHSAIIHUKY B YMOBAX 3AXITHOTI'O ITOJIICCSI

Crasnunnii €.M., ®em’ssix .M. BY®EPHI CYMIIII AJIs1 HEMEHTYBAHHS
CBEPIJIOBUH HA POJOBHMIIAX 3 BAXKKOBHJOBYBHUMHU 3AIIACAMH
BYTIJIEBO/IHIB

Craaniiiuyk M.JIO. EHEPTOE®EKTHUBHI BYJIBEJIbHI BUPOBU HA OCHOBI
BIIXOJIIB TIPOMHUCJIOBOCTI

Crpismko I'M. POJIb IOJATKOBOI MEJIAIIII B YMOBAX CYYACHHUX
BUKJIUKIB

Cyk II. METOJl AMOPTH3AIII HEOBOPOTHUX AKTHBIB HA OCHOBI
IPUBYTKY BIJI BIIUBY IH®JISAII HA MOHETAPHI CTATTI

Cyxonoas A.L, Yy6ap I.B., Cyxonoas JI.I. BILTUB PETTIOHAPHOI BJIOKA/IN HA
IEPEBII' AHECTE3II ITPU IIVIAHOBUX ONEPATUBHUX BTPYYAHHSX B
TOPAKAJIBHIM XIPYPTIi

Tapabéyn M.O. ICTOPUYHI ACIHEKTH IHTPOJAYKIIII POAY PICEA DIETR. B
HACAJI)KEHHSI JEPXKABHOTI'O JEHJIPOJIOTTYHOT' O ITAPKY
«TPOCTSHEIIb» HAH YKPATHH

Tapaonos 1.0., Komucapuk €.0., Jleancosa M.O. IHHOBAIIMHA JISIJIBHICTD
MIANPUEMCTBA

Tapaonos 1.0., Jlenucosa M.O., Komucapuxk €.0. ITPOBJEMHA
THBECTHUIIIMHOI JISITBHOCTI B CYYACHUX YMOBAX

Tepena C.B. ITIPOBJIEMH CHOT'OJEHHS IIOJO BIAIMOBIIAJBHOCTI 3A
MOPYHIEHHS MMOJATKOBOI'O 3AKOHOJIABCTBA

Xapa6apa T.I. CTATUCTUKA PO3IJISAY NMYBJITYHO-IIPABOBHX CIIOPIB
SIK CKJIAJIOBA PEAJIIBAIIL IEP)KABHOI EKOHOMIYHOI IMMOJIITUKA
Xaboynek J.C., Bpumseii B.C. ITH®OPMALIVMHUM TIPOAYKT HK
THCTPYMEHT 3APOBITKY

Iuranenko M.O., Casuyenxko M.P. JIOIIVIBHICTh BHUKOPUCTAHHS
CYNIYTHUKOBOI HABIT'AIIIi B POCJITMHHUIITBI

Yajon M. KOMIIOHEHTH, IIIO POBJSITHD MICTO «PO3YMHHM», B
KOHIIEIIIII SMART-CITY

Yopuiii A.l, Jmkuuka B.M. IIU®POBI KOMIIETEHTHOCTI CYYACHOI
JIIOIUHU

Yynpuna M.L, Jomanmu K.A. 3ACTOCYBAHHSI COLIAJIBHUX MEPEX B
NOIIYKY HOBITHIX IJEA TA PE3YJbBTATIB JOCJIIKEHb TIPH
JIKYBAHHI JEPMATOMIKO3IB TBAPUH
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NPELEJIEHTHE ITIPABO
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