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LepxasHe nidnpuemecmeo «Haykosuli ueHmp npeseHmMuUHoOi mokcuKkonoaii, xap4o8oi
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M. Kuie, YkpaiHa

OLIHKA PH3UKY AKPHIIAMIAY
JUIA 310P0B’S CNOKHMBAYIB
TA 3AX0AH LLO0AO 3HHHEHHS HOr0 BMICTY
B XAPYOBHX NMPOAYKTAX

Pe3rome. KinbkicHi MemMOOU 8U3HAYEHHST XiMIYHUX PEHOBUH, 30KpeMa akpuamioy, 8 xap4osux npodykmax € KImo4o8UM iHempy-
MeHmoMm 06rpyHmMosaHoi ouiHKU pu3uky 0151 300p08's crioxuseadyie i KpumepieM KOHMPOII0 AKocmi, ujo 00380115€ orepamopam
Xap408020 bizHecy po3pobrsimu 3axodu, CripsaMOoBaHi Ha 3MEHWEHHS NPUCymHocmi Hebe3ne4yHUx KoHmamMiHaHmIg y Xxap4o8ux
npodyKkmax.

Mema. Y3azanbHeHHs1 pe3ynbmamie 8nposad)eHHs opuaiHaibHo20 aHanimuyHo2o Memody 8U3Ha4YeHHs akpunamidy y xap-
yosux nNPodykmax.

Mamepianu ma memodu. MpogedeHo AocrnidXeHHS 3paskie xap4osux npodykmie 3a 8MiCmoM akpunamioy; suKOpuCMaHo
piduHHUl xpomamoepagh Shimadzu LC-30A ma mac-0emexkmop LCMS-8050.

Pe3ynbmamu. €C Hew,00asHO 8Hic 6a2amo Ho8UX xap4yosux npodykmie o CeOEi cucmemu MOHIMOPUHaY Ha 8Mmicm akpuna-
Mmidy i po3enadae Hoge 3akoHO0ascmeo Wodo pieHie akpunamidy, ke 3anposadxye MakcumaribHi 0bMeXeHHs Ons KpaiH-die-
Hig €C. PigeHb akpunamidy 8 xap4o8ux npodykmax MoxHa 3HU3UMU 3a AoroMoeor0 8rposadXeHHs Ha 8UpoBHUYMEI npoue-
Oyp, 3aCHOBaHUX Ha MPUHYUNAax aHanidy pusukKie i KpUMUYHUX KOHMPOJIbHUX MOYOK, SiKi 6 8KroYarIu KOHMPOsb 3a MposedeH-
HSIM OCHOBHUX MOM’AKWY8anbHUX 3axodig, CrpsMO8aHUX Ha 3HUXEHHST emicmy akpunamidy ma euknadeHux 8 PeanameHmi
(€C) 2017/2158. Sk noka3dye npakmuka, OCHOBHI WIISAXU 3HUXEHHSI 8Micmy akpunamidy 8 xap4osux npodykmax - e eukopu-
CMaHHs1 CUPOBUHU 3 HU3BKUM 8MICMOM PeYO8UH — rorepedHuKie akpunamioy, a makox onmumisauis mexHomo2iyHoz2o npoye-
Cy 3 8UKOpUCMAaHHSIM npasuribHoi mepMidHoi 06pobku (kombiHauis Yacy ma memnepamypu), abo 8UKopUCMaHHS anbmepHa-
musHUX mexHonoaili eupobHuymea. Cb0200Hi 8 YKpaiHi mumaHHsi KOHMPOII0 akpunamidy He cmoimb Ha MOPSIOKY OeHHOMY |
Hemae 3aKkOH00agy020 peayrogaHHsl 020 eMmicmy 8 xap4yosux fpodykmax. Ane, sk 8UOHO i3 38epHEHb 00 Hawoz2o
[JocnidHuybko-8unpobysanbHO20 MOKCUKOM02iYHO20 UEHMpPY, 8iMYU3HSIHI 8UPOBHUKU 8e noyasau mecmyeamu Ce0t npodyk-
uito Ha emicm akpunamidy, ocobrueo my, sika fpuHa4yeHa Or1si ekcriopmy 8 esporelckki kpaiHu. B [ocnioHuybko-8unpoby-
8aribHOMY MOKCUKOMO2i4HOMY ueHmpi nposodambcsi 00CridxeHHs Xxap4osux npodykmie Ha emicm akpunamioy 3 eukopucmaH-
Hsim memody BEPX-MC/MC. 3a pe3ynbmamamu A0c/liOXeHb 8USIBIIEHO 3HAYHI MEpesULLeHHsT eMicmy akpunamioy e 3pa3kax
requea 3amsiXHO20, neJusa Uykpo8o20 ma Yirncie KapmonnisHUX. 3eaxatodu Ha yMo8U YmEOPEHHS akpunamidy 8 xapyoeux
npodykmax, peuenmypu ne4usa ma 4ircie KapmonnsHux ma ocobnueocmi mexHon02ivHo20 Npoyecy ix 8upobHULMea, MoOXHa
fpunycmumu, Wo Hakonu4yeHHs1 akpunamidy 8 yux xap4yosux npodykmax eidbyeaembcs 8 pe3dynbmami mepmiyHoi 06pobku
(kombiHauis yacy ma memnepamypu), @ makox HasisHocmi 8 peuenmypi iHepedieHmis - nonepedHuKig akpunamioy (MUeHUYHe
6opowiHo, pedyKytoyi Uykpu, po3nywysady bikapboHam amoHito, acnapaagiH ma iHwe).

BucHoeku. Cb0200Hi 8 YkpaiHi Habygae akmyanbHOCMI 8U3HAYEHHST KOMIEMEHMHO20 opaaHy Ons 3arnpoeadKeHHs MOHIMo-
PpuHay emicmy akpurnamidy y xap408ux npodyKmax ma iHghopMy8aHHs ornepamopie puHKy wodo npouedyp 3i 3HUXEHHS (io20
amicmy, wo Ha0acmpe MOXnusicmb 3abedneyumu 8upoBbHUYMEO 6e3reyHUX ma KOHKYPEHMHUX Xapyosux npodyKkmis fK Ha
BHYMPIWHLOMY, MaK i Ha e8poneticbKoMy PUHKY.

Knroqoei cnosa: akpunamio, b6e3neyHicmb, NOM SKWYysasnbHi 3aX00U, KOHMPOIIbHI PigHI.
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ASSESSMENT OF THE RISK OF ACRYLAMIDE TO CONSUMERS’ HEALTH AND
MEASURES TO REDUCE ITS PRESENCE IN FOODSTUFFS

ABSTRACT. The quantitative approach to identify chemical substances, including acrylamide, in foodstuffs is considered to be
a key tool for a well-grounded assessment of their risk to consumers' health as well as a quality control criterion which enables
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food business operators to develop measures aimed at reducing the presence of dangerous contaminants in food products.
Aim. Consolidation of the results of implementation of the original analytical method to identify acrylamide in foodstuffs.
Materials and Methods. Samples of food products have been tested for acrylamide presence; Shimadzu LC-30A liquid chro-
matograph and LCMS-8050 mass detector have been used.

Results. The EU has recently added many new foodstuffs to its system of monitoring for the presence of acrylamide and is
considering a new regulation on acrylamide levels which will introduce maximum restrictions for the EU member states. The
level of acrylamide in foodstuffs can be reduced by implementing production procedures based on the principles of hazard
analysis and critical control points, which would include monitoring the implementation of the main mitigation measures aimed
at reducing the presence of acrylamide as set out in Regulation (EU) 2017/ 2158. As evidenced in practice, the main ways to
reduce the presence of acrylamide in foods are the use of raw materials with low levels of substances — precursors of acry-
lamide, as well as optimization of the technological process by means of proper heat input (combination of time and tempera-
ture), or the use of alternative production technologies. Today in Ukraine, the issue of monitoring the presence of acrylamide
is not on the agenda and it is not regulated at the legislative level. But, as can be seen from the appeals to our Research and
Testing Centre of Toxicology, domestic manufacturers have already started testing their products for the presence of acry-
lamide, especially those intended for export to the European countries. In the Research and Testing Centre of Toxicology, the
HPLC-MS/MS method is used to test food products for acrylamide presence. According to the research results, acrylamide
presence exceeded benchmark levels significantly in the samples of shortbread biscuits, sugar biscuits, and potato crisps.
Taking into account the conditions for the formation of acrylamide in food products, the recipes of biscuits and potato crisps
and the peculiarities of the technological process of their production, it can be assumed that the accumulation of acrylamide
in these foodstuffs occurs as a result of their heat treatment (a combination of time and temperature) and due to the presence
of ingredients — precursors of acrylamide (wheat flour, reducing sugars, baking powder ammonium bicarbonate, asparagine,
etc.) in the recipe.

Conclusions. Today in Ukraine, it is urgent to designate a competent authority responsible for monitoring the presence of acry-
lamide in foodstuffs and informing food business operators about the procedures for reducing its levels, which will enable to
ensure the production of safe and competitive food products both on the domestic and European markets.

Keywords: acrylamide, safety, mitigation measures, benchmark levels.

Beryn. XapyoBa npogykuisi — OOMH i3 OCHOBHMX
LUSIAXIB HAAXOMKEHHS XiIMIYHUX KOHTaMiHaHTIB [0 opra-
Hi3My noauHK, cepen HUX — akpunamig. Lle 3abpya-
HioBay, Kk Bu3HavyeHo B Permamenti Pagm (€EC)
Ne 315/93, akun ctaHOBUTL HeGe3neky Ans 340POB’S
noguHmn [1]. Akpunamig — opraHiyHa cronyka 3 Hu3b-
Kol MonekynsipHoto macoto (71,08 r/monb), pobpe
PO34MHHA Y BOAj, SIKa 3'ABNSETHCA B XapyOBUX NPOIYK-
Tax, BbaraTux Ha BYrneBoau 3a iXHbOI TepMooBpobKu.
Lle, ronoBHUM YnHOM, 3aneyeHi abo cMaxeHi Npoayk-
W, Taki SK 3naku, KapTonns, KaBoBi 3epHa Ta iHLLI.
Akpunamig yTBOPIETbCA B pesynbraTi NpUpoaHOl

Introduction. Food is one of the main routes of entry
of chemical contaminants into the human body.
Acrylamide is a contaminant as defined in the Council
Regulation (EEC) No. 315/93 that poses a risk to the
human health [1]. Acrylamide is an organic compound
with a low molecular weight (71.08 g/mol), well soluble
in water, which forms in foods rich in carbohydrates
during high-temperature cooking. These are mainly
baked or fried foods such as cereals, potatoes, coffee
beans and others. Acrylamide forms through the natur-
al Maillard chemical reaction between free amino

XiMiYHOT peakuii Manapa mix BinbHUMKU amiHoKUCoTa-
MKW, TaKUMK K acnaparii, Ta peaykyruumu Lykpamu
(rmioko3a i dopykTo3a) 3a Temnepatypu Bue 120°C y
NPOAYKTax POCIMHHOMO NOXOMKEHHS [2]

OcHoBHa MeTa BCix npoLeayp Ta pilleHb 3 6oky one-
paTopiB puHKY Mae GyTu cnpsiMOBaHOK Ha nonepea-
XEHHS YTBOPEHHS LbOro 3abpyaHtoBaya, abu cnoxw-
Banucs sIKiCHi xapyoBi NPoaYyKT.

[ins pnocarHeHHs Liei MeTu, B nepLly vepry, Heobxia-
HO BOMOAITW KOHKPETHUMW AAHWUMM OO BMICTY akpu-
namigy B Xxap40BuWX NpoZyKTax, 3aCTOCOBYHOUM CYYacHi
METOAM aHaniTMYHOTO BU3HAYEHHS.

PignHHa xpomatorpacdis — TaHAeMHa Mac-CnekTpo-
metpis (LC-MS/MS) — ue 30noTui cTaHgapT Ans To4-
HOTO KiMbKICHOTO BM3HAYEHHS akpunamigy B Xap4oBuX
npoaykTtax [3], Wo € KNto4oBMM eTanomM obrpyHToBaHOi
OLLiHKM pu3mKy. Lls BaxxnmBa nepenymMoBa KOHTPOSO Ta
MOHITOPUHIY SKOCTi JO3BOSSIE OnepaTopam XapyoBoro
Gi3Hecy OUjiHIOBaTK ii WOAO 3MEHLIEHHS! MPUCYTHOCTI
Lboro 3abpyaHioBaya B faHuX NpoaykTax.

acids, such as asparagine, and reducing sugars (glu-
cose and fructose) at temperatures above 120°C in
plant products [2].

All the procedures and decisions by food business
operators shall be aimed at preventing the formation of
this contaminant in foodstuffs and thus providing con-
sumers with safe and high-quality food products.

To achieve this goal, it is necessary, in the first place,
to have real data on the presence of acrylamide in
foodstuffs, which can be ensured by using modern
methods of analytical identification of this contaminant.

Nowadays, liquid chromatography — tandem mass
spectrometry (LC-MS/MS) is the gold standard for
accurate quantitative identification of acrylamide in
food stuffs [3]. The availability of quantitative methods
for the identification of acrylamide in foods is a key step
in a sound hazard analysis. For the food industry, this
is an important prerequisite for the quality control and
monitoring which also enables food business operators
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MeTa. Y3aranbHeHHs pesynbraTiB BRpOBagKEHHS
OpUriHanNbHOrO aHamniTUYHOro MeTody BU3HAYEHHS
akpunamigy y xapyoBux MpoayKTax; aHania gkepen
HayKoBOI iHcbopMaLii i MiXHAPOAHWX HOPMAaTWUBHMX
[JOKYMEHTIB LLOAO0 OLHKM PU3KKY akpunamigy Ta nigxo-
[iB 10 3MEHLUEHHS MOro BMICTY B XapYOBUX MPOAYKTaX.

Matepianu Ta metoam. [NposedeHi JOCMIOKEHHS
3paskiB XapyoBMX MPOAYKTIB 3a BMICTOM akpunamigy;
BUKOPUCTaHi piauHHMIA xpomatorpad Shimadzu LC-
30A i mac-getektop LCMS-8050.

Pesynbratn. Ha 6asi [epxaBHoro nignpuemcrsa
«HayKoBMI LLeHTP NPEBEHTMBHOI TOKCMKONOTIi, Xap4o-
BOi Ta XimiuyHoi 6e3neku imeHi akagemika J1..Menseas
MiHicTepcTBa oxopoHu 300poB’a Ykpainuy» gie Oocnia-
HULbKO-BUNPOBYBanbHUA  TOKCUKOMOTIYHWIA  LEHTP
(OBTL), akpegutoBaHui BignosigHo fo sumor ACTY
EN ISO/IEC 17025:2019. Y cdepi akpeauTauii OBTL
3HaYHe MicLe nocifakTb AOCNIMKEHHS Xap4OBUX NPO-
OYKTIB 3@ noka3HWKamu 6e3neyHocTi, B TOMY Yncni 3a
BMICTOM akpunamigy. BoHn npoBoaATbCS 3a METOAOM,
po3pobnenum y [BTLI [4].

Lle meTop IpyHTYETLCS Ha eKCTpakUii akpunamigy 3
npo6 xap4yoBWX NPOAYKTIB, KaBMW, KaBOBWX NPOOYKTIB
AUETOHITPMUIOM, OYMLLEHHI EKCTPaKTIB Big KOEKCTpak-
TUBHUX PEYOBMH METOAOM AMChepCiHoi TBepaodas-
Hoi ekcTpakuii (ATPE), xpomaTorpacpiuHoMy po3aineH-
Hi Ha 0bepHeHO-(ha3oBin KOMOHL 3 BUKOPUCTaHHAM
pianHHoro xpomatorpaca Shimadzu LC-30A, B pexw-
Mi rpafi€eHTHOrO enBaHHsA, AETEKTYBaHHI Ta Kinbkic-
HOMY BM3HAYeHHi 3 BUKOPUCTaHHSAM Mac-AeTekTopa
LCMS-8050. Mexa KinbKiCHOro BU3Ha4YeHHs akpunami-
[y B Xap4oBWX NpoAdyKTaXx, KaBi Ta KABOBMX NPOLYKTax —
0,02 mr/kr.

XapakTepucTuku Noxmbok BUMiptOBaHbL Ta HOpMaTu-
BW ONEPaTUBHOIO KOHTPOMO HaBedeHo B Tabn. 1.

Lle meTog Bignosigae xapakTepucTikam Ta BUMO-
raMm, BuknageHum B [opatky Il Pernamenty 2017/
2158 [5].

3a 2023- 2024 poku B [IBTL| npoeeaeHo gocnimxeH-
HA 61 3paska Xxap4yoBMX MPOAYKTIB BMPOBOHMLUTBA
YkpaiHu Ha BMICT akpunamigy. PesynstaTtu gocnigxeHb
HaBedeHo Ha pucyHkax 1 — 6.

to assess the impact of mitigation measures aimed at
reducing the presence of acrylamide in food products.

Aim. Consolidation of the results of implementation
of the original analytical method to identify acrylamide
in food products; analysis of the sources of scientific
information and international regulatory documents
regarding hazard analysis of acrylamide and approach-
es to reducing its levels in food products.

Materials and Methods. Samples of foodstuffs have
been tested for acrylamide presence; Shimadzu LC-
30A liquid chromatograph and LCMS-8050 mass
detector have been used.

Results. The Research and Testing Centre of
Toxicology (RTCT), accredited in accordance with the
requirements of DSTU EN ISO/IEC 17025:2019, is part
of the State Enterprise Research Centre of Preventive
Toxicology, Food and Chemical Safety named after L.
[. Medved, Ministry of Healthcare of Ukraine. One of
the priorities within the scope of RTCT accreditation is
the research of food products in terms of their safety
indicators, including the presence of acrylamide.

The study of foodstuffs for the presence of acry-
lamide is carried out by using the method developed at
the RTCT [4].

This method is based on the extraction of acrylamide
from the samples of foodstuffs, coffee and coffee sub-
stitutes with acetonitrile, removing co-extractable sub-
stances from the extracts by means of dispersive solid
phase extraction method (dSFE), chromatographic
separation on a reversed-phase column using a
Shimadzu LC-30A liquid chromatograph in the gradient
elution mode, detection and quantification using
LCMS-8050 mass detector. The limit of acrylamide
quantification in foodstuffs, coffee and coffee substi-
tutes is 0.02 pg/kg.

The characteristics of measurement errors and oper-
ational control standards are given in Table 1.

This method meets the characteristics and require-
ments set out in Annex Ill of Regulation 2017/2158 [5].

Tabnuusa 1/ Table 1

XapaKkTepuCTUKN NOXMOGOK BUMipIOBaHb Ta HOPMaTUBU ONMepPaTUBHOIO KOHTPOIO
The characteristics of measurement errors and operational control standards

. . BHyTpilwHbO Donyctuma
Diana3oH BiacoTtok . L .
. 36ix- na6opaTtopHa PO36iXHICTL MiX
BUMIipIOBaHb BUIyYEHHS Ha . .
aKounami BOX DIBHSIX HiCTb BiATBOpPIOBa- |ABOMa nNapanenbHUMU
DocnigxyBaHumn P AY; A p o (Sr), % | | HicTb (SR), % / BUNPOGYBaHHAMM
, R mr/kr / 36araueHHs, % / o
o6’ekT / Object . Conver- Internal (6),% /
Measurement Extraction S
under study gence laboratory Permissible
range percentage o .
. (Sr), % | reproducibility discrepancy
of acrylamide, at two levels o
Ik of enrichment, % (SR), % between two
Hg'kg 7 parallel tests (6), %
Xap4oBi NpoRYKTH| 4 5 _ ) 4 60 - 120 20 20 20
/ Foods
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£AK BUIHO 3 pucyHkiB 1 -6 , i3 gocnimxeHux 28 3paskis In 2023-2024, 61 samples of foodstuffs manufac-
neymBa 3aTsHKHOTO y 8-Mu 3paskax neynsa BMICT akpu-  tured in Ukraine were tested for the presence of acry-

namigy nepeBuLLyBaB KOHTPOMbHI PiBH, IO BKa3aHi B |amide by the RTCT. The results of the research are
PernamenTi (€C) 2017/2158 (350 mKr/kr). HamBuwmii  ghown in Figures 1-6.
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Fig. 1. The levels of acrylamide in shortbread biscuits samples
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Fig. 2. The levels of acrylamide in sugar biscuits samples
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Fig. 3. The levels of acrylamide in samples of confectionery (bakery) products
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Fig. 4. The levels of acrylamide in wafer products samples
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Fig. 5. The levels of acrylamide in potato crisps samples
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Fig. 6. The levels of acrylamide in rusks samples
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MOKa3HWK BMICTY akpunamigy craHosuB 695,5+118,2
MKI/KT. Y LLyKpOBOMY MEYUBI MEPEBULLEHHS BUSIBUNW B
ogHomy 3pasky (841,8+143,1 MKr/kr) i3 JOCRIMKEHNUX
YOTMPLOX 3paskiB.

3 TpbOX JOCNIIKEHNX KOHQUTEPCHKUX BOPOLUHSHMX
BMPOOIB B OZHOMY 3pasKy BMICT akpunamigy CTaHOBMB
316,4153,8 MKI/KT, LLO MOXHa TPaKTyBaTV SiK NEPEBM-
LLIEHHS! KOHTPOMbHOTO PiBHA (350 MI/Kr), BpaxoBytoum
PO3LWMPEHY HEBU3HAYEHICTb BUMIPIOBaHHSI.

3 wecTn gocnimkeHnx BadenbHUX BUPOGIB Y ABOX
3paskax BMICT akpunamigy [eLlo NepeBuLLyBaB KOH-
TponbHi piBHi (350 Mr/kr), BpaxoByt4M HEBU3HAYe-
HICTb BUMIpIOBaHHS.

I3 pocnimxeHux 17 3paskiB 4inciB kapTonnsHuUX Y
12-n 3paskax BMICT akpunamigy nepeBuLLyBaB KOH-
TPOMbHi piBHI, WO BkasaHi B Pernamenti (€C)
2017/2158 (750 mKr/kr). HaiBULLMIA NOKA3HWK BMICTY
akpunamigy craHosvB 2000,4+340,1 MKr/kr.

Y pocnimkeHnx 3paskax neymsa JIMCTKOBOTO, Kpeke-
py, MeYnBa AnNs AUTAYOrO XapyyBaHHs, Ta CyXapuKis
BMICT akpunamigy He nepeBuLLyBaB KOHTPOMbHI PiBHi,
BkasaHi B PernameHTi (€C) 2017/2158.

TakuM YMHOM, 3HaYHI NepPEeBULLEHHS BMICTY akpuna-
Migy BMSIBNEHO B 3paskax MneymBa 3aTshKHOMO, neymBa
LlyKPOBOIO Ta YiNciB KApTOMSHMX.

3Baxalouu Ha YMOBMW YTBOPEHHS akpunamigy B xap-
YOBMX NPOAYKTax, peLenTypyn Ne4nsa Ta dincie kapton-
NAHUX Ta 0coBrnMBOCTI TEXHOMOTMYHOTO Mpouecy ix
BMPOOHMLTBA, MOXHa MPUNYCTUTM, LU0 HAKOMUYEHHS
BiAOYBAETbCSA BHACNIZOK TepMiYHOi 06pobKM (kombiHa-
uifa yacy Ta Temnepatypu), a TakOX HasBHOCTI B
peuenTypi iHrpegieHTiB — nonepegHuKiB akpunamigy
(NweHnyHe BOpPOLLUHO, peayKytoui LyKpu, po3myLlyBay
GikapboHaT aMoHito, acnapari Ta iHwe).

O6roBopeHHsA. Akpunamig — opraHiyHa crnonyka,
amig akpunosoi kucrnotn, CH,CHCONH,, CAS 79-06-1.
3a 3BMyariHUX yMOB € 6inoto, TBEpaoK PEYOBUHOM.
Mae BUCOKY pO34MHHICTb y BoAi Ta cnupTax. OCHOBHa
1i0ro 4yacTuMHa BUKOPWUCTOBYETLCA ANt CUHTE3Y Nofiak-
punamigy Ta Aesikux KononiMepis, L0 3aCTOCOBYHOTb-
Cs1 AK PNOKyNAHTU, 3a4Ns OTBEPAiIHHS Ta AK MaTepiany
MOKPUTTS.

Lis ximiuHa cnonyka yTBOPHETLCA Mig Yac GinbLocTi
BMCOKOTEMMEPATYPHUX MPOLIECIB NPUrOTYBaHHSA iXi,
MPUPOZHUM YMHOM MpUCYTHS B BaraTbox NpogyKTax
XapyyBaHHS. BinbLUicTb TEXHOMOrYHMX NpoLueciB npu-
FOTYBAHHS XKi MOXYTb CIPUYNHUTI YTBOPEHHS akpuna-
Migy (cMaxeHHsl, 3anikaHHs1). MpuroTyBaHHS iXi Booma
TakoX MOXeE NPU3BECTU [0 YTBOPEHHS LEI CMOMNYKU.
Akpunamig yTBOPIOETLCS B pe3ynbrarti XiMiYHOT peakuii
nig gieto Tenna (nepesaxHo Buwie 120°C) 3a HU3bKOI
BOIOrOCTi, fiIka NEPETBOPIOE LIYKOP | aMiHOKUCNOTH, SKi
NPUPOAHO MPUCYTHI B XapyoBux npogykrax. Llen npo-
Lec, Bigomuii Sk peakuis Manspa, nokpallye cmak
BUrOTOBMEHOrO MPOAYKTY, a TaKoX BignoBigae 3a
KOPUYHEBMI KOMIp, SIKMIA BiH 4acTo Hagae ixi. PiBeHb
aKpunamigy B Xap4yoBOMY MNpOZYKTi, TakUM YMHOM,
MOB’'AA3aHUI i3 CNOCOOOM NPUTOTYBaHHS Ta AOTO OCHOB-

As it is seen from Figures 1 — 6, out of 28 samples of
shortbread biscuits being tested, the levels of acry-
lamide in 8 biscuits samples were beyond the bench-
mark level specified in Regulation (EU) 2017/2158
(350 pg/kg). The highest level of acrylamide presence
was 695.5£118.2 ug/kg. As for sugar biscuits, the level
of acrylamide was beyond the benchmark level in one
sample (841.8+143.1 ug/kg) out of four samples being
tested.

Out of three samples of bakery products being test-
ed, the acrylamide level in one sample was 316.4+53.8
pg/kg, which can be interpreted as exceeding the
benchmark level (350 ug/kg), taking into account the
extended measurement uncertainty.

Out of six samples of wafer products being tested,
two samples had acrylamide level slightly above the
benchmark level (350 ug/kg), taking into account the
measurement uncertainty.

Out of 17 samples of potato crisps being tested, the
acrylamide level in 12 samples was beyond the bench-
mark level specified in Regulation (EU) 2017/2158
(750 pg/kg). The highest level of acrylamide was
2000.4+340.1 pg/kg.

In the samples of puff biscuits, crackers, biscuits for
infants and young children, and rusks, the acrylamide
levels were within the benchmark levels specified in
Regulation (EU) 2017/2158.

Thus, significantly exceeding levels of acrylamide
were found in the samples of shortbread biscuits,
sugar biscuits and potato crisps.

Taking into account the conditions for the formation
of acrylamide in foods, the recipes of biscuits and pota-
to crisps and the peculiarities of the technological
process of their production, it can be assumed that the
accumulation of acrylamide in these foods occurs as a
result of their heat treatment (a combination of time
and temperature), and due to the presence of the
ingredients — precursors of acrylamide (wheat flour,
reducing sugars, baking powder ammonium bicarbon-
ate, asparagine, etc.) in the recipe.

Discussion. Acrylamide is an organic compound,
acrylic acid amide, CH,CHCONH,, CAS 79-06-1.
Under normal conditions, it is a white, solid substance.
It is highly water- and alcohol soluble. The main part of
acrylamide is used for the synthesis of polyacrylamide
and some co-polymers used as flocculants, hardeners
and coating materials.

Acrylamide is a chemical compound which is formed
during most high-temperature cooking processes. It is
naturally present in many foods. Most technological
processes of cooking food (frying, baking), including
preparing home-made food, can cause the formation of
acrylamide. Acrylamide is formed in the process of a
chemical reaction through exposure to high tempera-
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HUMW iHrpedieHTamu, ane TakoX 3HA4YHOK MIpO Ha
HbOTO BNMNBAIOTb YMOBW 3b6epiraHHs.

Akpunamig, NPUCYTHIN Y LUKPOKOMY CMEKTPi MOBCSK-
JEHHMX Xap40BWX NPOAYKTIB, OTXe, Uud npobnema cro-
CY€ETbCS BCIX CMOXMUBAYIB.

Bneple BiH ByB BUSBMNEHUIN B Xap4OBMX MPOAYKTax
wBeeacbkuMm gocnigHukamu y 2002 pouj, Wwo 3anoyart-
KyBano LmMpokoMacwTabHi HayKoBi [OCRIgXKEHHS,
NpaKTUYHI Ta 3aKOHOAABYI pekoMeHaaLil Ans 3HUXKeH-
HS 10ro piBHA [6].

Y yepsHi 2015 poky E€Bponelicbke areHTcTBO 3 6e3-
nekn xapyoBux npogykTis (EFSA) ony6nikysano nosHy
OLHKY pU3WKy LOAO HAasIBHOCTI akpunamigy B xapyo-
Bux npogykTax [7]. Excneptn EFSA nigTBEpmXytoTh,
WO Us pedoBMHA MOXe 30inbLMTA pU3MK paky Ans
CroXuBadiB Oyab-Koro BiKy Ta BBaXaloTb Lie npobne-
MO AN rPOMaAcbKoro 3aopos’s. bepyun go yearm
CTaHdapTHWI cknapg fietu Ta iHdopmauitio npo Bary
Tina, 4iTW € BIKOBOKO MPynoto, sika HanbinbL YyTnvea
[0 Oro BMnuBY.

MaHenb CONTAM (EFSA Scientific Panel on
Contaminants in the Food Chain) ouiHuna 43 419 aHa-
NITUYHWX pe3ynbTaTiB JOCNIMKEHHS XapHOBUX NPOAYK-
TiB. AKpunamig BWSBNEHO HA HaWBULLMX PIBHAX Y
3aMiHHUKaX KaBW Ta KaBi, a TaKoX Y CMaxeHil kapTon-
ni. CepepHin i 95- NPoLEHTUNb Xap4yoBOi ekcnoauuii
akpunamigy B ONUTYBaHHAX i BIKOBUX rpynax ouiHioBa-
nucs sk 0,4-1,9 mkr/kr macv Tina Ha goby i 0,6-3,4
MKI/KF Macu Tina Ha fo0y, BignosigHo.

OCHOBHWIA BHECOK Yy 3aranbHy GiETUYHY €KCMo3uLito
akpunamigy ctaHoBuna kateropis «CmaxeHi kapTon-
NSHI NPOZyKTM (KPiM KapTOMMSHWMX YiMCiB i CHEKIB)».
YnopobaHHs B JOMALUHBOMY MPUrOTYBaHHi iXXi MOXYTb
iCTOTHO NO3HaYaTUCb Ha BMIIMBOBI akpunamigy B paujo-
Hi NIOONHN.

lNpu nepopanbHOMY HaOXOMKEeHHI akpunamis BCMOK-
TYETbCS 3i LUMYHKOBO-KWLUKOBOTO TPaKTy Ta po3nogins-
€TbCS NO BCiX opraHax. BiH ekcTeHcuBHO meTabonisy-
€TbCS, B OCHOBHOMY LUISIXOM KOH'loraLlii 3 rnyTaTioHOM,
ane TaKOX LUMSXOM EnokcuAyBaHHA A0 rniuupamigy
(GA). YTBOpeHHs miuMgamigy — ue TOW wWwnsx, Wo
NEXWTb B OCHOBi FeHOTOKCUYHOCTI Ta KaHLIEPOTeHHOCTI
akpunamigy.

HenpoTOKCMYHICTb, HECTIPUATAMBUIA BMNSIMB Ha YOMO-
BiYy penpogyKLito, TOKCMYHICTb AN PO3BUTKY Ta KaH-
LIEPOreHHICTb OyNM BU3HAYEHI SIK MOXIMBI KPUTUYHI
KiIHLLeBi TOYKM TOKCUYHOCTI akpunamigy nig yac ekcne-
PUMEHTaNbHMX AOCNIMKEHb HA TBApUHAX.

[aHi pocnimxeHb Ha nogsax 6ynu HegocTaTHIMU ANs
OL|iHKM 003K-BignoBiab.

MaHens CONTAM Bu3Hauymna 3HayeHHs BMDL
(95 % benchmark dose lower confidence limit)
0,43 mr/kr macu Tina Ha goby ansa nepudepuyHoi Hen-
ponarii y wypis i 0,17 mr/kr macu Tina Ha goby ans
HEOMNacTUYHUX eeKTiB y MULLEN.

EFSA piiluna BUCHOBKY, LLO MOTOYHI PiBHI BMNMBY
akpunamigy 3 pauioHOM XapyyBaHHSi He BUKMUKalOTb
3aHENOKOEHHS LLIOAO HEeMyXMUHHUX edhekTiB. Xoya eni-

ture (mostly above 120°C) and low humidity, which
converts sugars and amino acids that are naturally pre-
sent in food products. This process, known as Maillard
reaction, can modify the taste of the final product and
often makes it brownish. The level of acrylamide in
food is thus related to the way it is cooked and its main
ingredients, but it is also significantly affected by the
storage conditions.

As acrylamide is present in a wide range of everyday
food products, this health concern affects all con-
sumers.

Acrylamide was first detected in foods by Swedish
researchers in 2002, which initiated large-scale scien-
tific research, practical and legislative recommenda-
tions to reduce the level of acrylamide [6].

In June 2015, the European Food Safety Agency
(EFSA) published a full risk assessment for acrylamide
in food [7]. EFSA experts confirm that acrylamide in
food can increase the risk of cancer for consumers of
all ages and consider it to be a public health concern.
Considering standard diet composition and body
weight information, children are the age group most
susceptible to acrylamide exposure.

The CONTAM panel (EFSA Scientific Panel on
Contaminants in the Food Chain) assessed 43,419
analytical findings of foodstuffs research. The highest
levels of acrylamide were found in coffee and its sub-
stitutes, as well as in fried potatoes. The median and
the 95th percentile of dietary exposure to acrylamide in
surveys and age groups were estimated to be 0.4-
1.9 pg/kg bw per day and 0.6-3.4 pg/kg bw per day,
respectively.

The category french fries (excluding potato crisps
and snacks) was the main contributor to the total
dietary exposure to acrylamide. Preferences in home
cooking can significantly affect the exposure to acry-
lamide in a person's diet.

When taken orally, acrylamide is absorbed from the
gastrointestinal tract and distributed throughout all the
organs. Acrylamide is extensively metabolized, mainly
by conjugation with glutathione, but also by epoxida-
tion to glycidamide (GA). The formation of glycidamide
is considered to be the pathway underlying the geno-
toxicity and carcinogenicity of acrylamide.

Neurotoxicity, adverse effects on male reproduction,
developmental toxicity, and carcinogenicity have been
identified as possible critical endpoints of acrylamide
toxicity in experimental animal studies.

Data from human studies were insufficient to assess
a dose-response.

The CONTAM panel determined a 95% benchmark
dose lower confidence limit (BMDL) of 0.43 ug/kg
bw/day for peripheral neuropathy in rats and 0.17 pg/kg
bw/day for neoplastic effects in mice.
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[eMionoriyHi acouiauii He npogeMOHCTpyBan, Lo
aKpunamig € KaHUEPOreHOM As NIIOAWHU, MEXi BNIIUBY
(MOE - Margin of exposure) Bka3ytoTb Ha 3aHEMOKOEH-
HS1 LLOZO HeomnnacTUYHUX edPekTiB Ha OCHOBI JaHMX Ha
TBapuHax.

Micns BucHoBky EFSA HeraviHo posnovato o6roso-
PEHHS 3 KOMMETEHTHUMM OpraHamu aepxas-ynenis €C
LLOJO BM3HAYEHHS BiNOBIOHUX PEryNATOPHUX 3aX04iB
AN 3MEHLUEHHSI NPUCYTHOCTI akpunamigy B Xap4oBUX
npoayKTax.

BignpasHoto Toukor ans obroBopeHHs Byno Te, Lo
PErynNATOpPHi 3aX04u NOBWHHI 3abe3nevyBaTtit BUCOKMIA
PiBEHb 3aXWCTY 300POB’SA NMIOAUHM | NOBUHHI OyTK pea-
Ni30BaHUMM, 30INCHEHHUMW Ta HaZiMHUMK Ans edbek-
TUBHOTO 3MEHLLEHHS NPUCYTHOCTI akpunamigy B ixi.

Y nuctonagi 2017 poky ©yB NpUAHATWIA, @ Y KBIiTHI
2018 poky Habys umHHOCTi PernameHT Kowmicii (E€C)
2017/2158, Wwo BCTaHOBMIOE MOM'SIKLIYBAIbHI 3ax0au
Ta KOHTPOIbHI PiBHI ANA 3MEHLUEHHS MNPUCYTHOCTI
aKpunamMigy B XapyoBuX NpodyKTax.

PernameHT nepenbayae 060B's13Kk0BE 3aCTOCYBAHHS
BCiMa BiQMOBIOHMMM OMEpaTopamMyi PUHKY Xap4oBuWX
MPOAYKTIB NOM'SIKLLYBaNbHUX 3aXOAIB AN 3MEHLLEHHS
MPUCYTHOCTI akpunamigy B XapyoBUX NpOAYKTax.
BusHavatoTbcst eTanm obpobku XapyoBKX MPOAYKTIB,
CMPUNHATIMBI 4O YTBOPEHHS akpuiamigy Ta BCTaHOB-
NIOIOTLCA 3aX0AM ANS 3HWKEHHS AOTO PIBHS B LIMX MPO-
AyKTax.

3axogu NOM'SIKWIEHHS, BUKNageHi B  LbOMY
PernameHTi, 6a3yloTbCs Ha Cy4acHUX HayKOBKX Ta Tex-
HiYHMX 3HaHHSX. [loBedeHo, L0 BOHM NpK3BOAATL 0
3HWKEHHS PiBHIB akpunamigy 6e3 HeraTMBHOIO BNIUBY
Ha sKiCTb | 6e3neky npogykTy. Lli 3axoam nom’ aKweHHs
Oynn BCTAHOBMEHI NiCMS LWMPOKMX KOHCynbTaui 3
opraHisauisiMu, L0 NPeACTaBnsTb ONEPATOPIB PUHKY
Xap4oBMX MPOAYKTIB, CIOXMBAYIB Ta EKCMEPTIB 3 KOM-
NETEHTHWUX OpraHiB Aepxas-yneHiB €C. Akwo 3axoan
MOM’SIKLUEHHSI BKIOYAlOTb BUKOPUCTAHHA Xap4OBMX
A00aBOK Ta iHLWMX PEYOBWH, TO iX CNif BUKOPUCTOBYBA-
TV BiANOBIAHO [0 A03BOIY HA X BUKOPUCTAHHS.

Y Oopartky | go Pernamenty Kowmicii (€C) 2017/2158
HaBEeOEeHO NOM’KLIYBanbHi 3aX04u ANst OCHOBHKX rpyn
XapyoBWX NpPOAYKTIB, SKi MakTb PU3NK YTBOPEHHS
akpunamigy B npoueci ixHbOi BMpOBHMLTBA. Huxye
HaBEeOEeHO NOM’KLIYBanbHi 3aX04u ANst OCHOBHKX rpyn
Xap4OBMWX NPOAYKTIB.

MpoaykTu Ha ocHOBI kKapTonni

- Bubip 8idnosidHux copmie kapmornsii: BAKOPUCTOBY-
BaTW COPTM KapTonni, SKi NigX0AaTb ANsi KOHKPETHOTO
TWUMY NPOAYKTY, B SIKUX BMICT NPEKYPCOpPIB akpunamigy,
Takux Sk pedykytoudi Lykpy (pykTosa Ta rmioko3a) Ta
acnaparid, € HaiHwk4umn. Mpy noctaekax kaptonni
cy0’ekTM rocrnogaptoBaHHA MOBWHHI BKasaTW Makcu-
MarnbHUA BMICT PefyKyloumx UyKpiB y KapTonni, a
TaKoX MakcUMarnbHY KinbKiCTb MOLLIKOKEHOI KapTonsii.

- ompumanHsi ymos 36epizaHHs Kapmoni: Temne-
paTypa NoBWHHA BigMoBigaT! COpTy KapTonni, wo 36e-

EFSA concluded that current levels of dietary expo-
sure to acrylamide do not raise concerns about non-
tumor effects. However, although epidemiologic asso-
ciations have not demonstrated that acrylamide is a
human carcinogen, the margins of exposure (MOE)
indicate concern for neoplastic effects based on ani-
mal data.

Following the EFSA conclusion, discussions with the
competent authorities of the EU member states were
immediately initiated to specify appropriate regulatory
measures to reduce the presence of acrylamide in
foodstuffs.

The starting point for the discussion was that regula-
tory measures must ensure a high level of protection
for human health and must be feasible and reliable to
effectively reduce the presence of acrylamide in food.

Commission Regulation (EU) 2017/2158 establish-
ing mitigation measures and benchmark levels to
reduce the presence of acrylamide in food was adopt-
ed in November 2017 and entered into force in April
2018.

The Regulation requires that all the relevant food
business operators should apply mitigation measures
to reduce the presence of acrylamide in foodstuffs. The
stages of processing food products susceptible to the
formation of acrylamide are determined and measures
are established to reduce its level in these foods.

The mitigation measures outlined in this Regulation
are based on advanced scientific and technical knowl-
edge and they have proven to reduce acrylamide lev-
els without adversely affecting product quality and
safety. These mitigation measures were established
after extensive consultation with organizations repre-
senting food business operators, consumers and
experts from the competent authorities of the EU
Member States. Where the mitigation measures
include the use of food additives and other substances,
the food additives and other substances shall be used
in accordance with the provisions for their use.

Annex | to Commission Regulation (EU) 2017/2158
provides mitigation measures for the main categories
of foodstuffs with high exposure to acrylamide forma-
tion in the process of their production. Below are the
mitigation measures for the main categories of food-
stuffs.

Products based on potatoes

- Selection of suitable potato varieties: use the potato
varieties that are suitable for the product type and
where the content of acrylamide precursors, such as
reducing sugars (fructose and glucose) and
asparagine is the lowest. When delivering potatoes,
food business operators shall specify the maximum
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piraetbes, i 6yTv Buwle 6°C; piBeHb BONOrocTi Mae 6yTu
Takum, Wob MiHiMi3yBaTW CTapiHHSA Ta «NigCONOMXY-
BaHHS»; y KapToni, Lo 30epiraeTbCst NpOTAroM TpuBa-
1Oro TEPMiHY, SIKLLO Lie J03BONEHO, HeobXigHO NpwrHi-
4yBaT¥ NPOPOCTaHHS 3a JOMNOMOIOI0 BifMOBIAHKX 3aC0-
6iB; nig Yac 36epiraHHs CMig KOHTPOMIOBATU PiBEHb
penyKytumx LyKpiB y kapTonni.

- CMaxeHHs y chpumiopi: kapTonns nepeg BUKOpUC-
TaHHSIM MEPEBIPSETECA HA BMICT PEAYKYHUUX LYKPIB;
KOHTPOIb TeMNepaTypy onii ANsi CMaXeHHs (Temnepa-
Typa mMae OyTu sKOmMOra HWX4o); MiHiManbHa BoOMo-
ricTb NPOAYKTY NiCNsi CMaXeHHs MNoBWHHA OyTu He
Hukde 1,0 %; Ans KiHUEBMX CMOXUBaYiB onepaTopu
PUHKY MOBMHHI BKa3aTu pekOMeHO0BaHi METOAW Npuro-
TyBaHHS KapTONmi 3i 3a3HaYeHHsIM Yacy Ta Temnepary-
pU ANa AyXOBKW/PUTIOPHULI/ KacTpyni Ha ynakoBui
Ta/abo yepes iHLWi KaHanm 3B'A3Ky.

Xni6o0ynoyHi Ta 60pOLLHAHI KOHAUTEPCbKI

BUpPOOM, 3naKoBi cymilli (cyxi cHigaHku)

- Ha emari supoujysaHHs1 36pHOBUX Kyfbmyp: Heob-
XiQHO [OTpPUMYBaTUCh HAMEXHOI CinbCbKorocnoaap-
CbKOI MpaKTUKW LIOAO BHECEHHs A00pWB, 30Kpema
o0 MiATPUMKK 30anaHCOBaHOTO PIBHSA CipKW B I'PYHTI
Ta 3abesneyeHHs NpPaBWUNBbHOTO BHECEHHS a30TY;
JOTPUMYBATUCL HaNEXHOI (hiTOCaHITapHOI NPaKTUKK,
wob 3abe3nednTn 3acTOCyBaHHS HANEXHOI MPAKTUKM
LLOJO 3ax0AiB 3axuUCTy pocnuH Ans 3anobiraHHs rpub-
KOBUM iHDEKLiAIM.

- [1id yac supobHu4020 npoyecy: cyb’ekTn rocnoaa-
PIOBAHHS MOBWHHI 3aCTOCOBYBATW HACTYMHI 3axoau
MOM'SIKLLIEHHS:

a) ANs BigNOBIQHWMX NPOZYKTIB PO3MMSAHYTU MUTAHHS
MPO 3MeHLeHHs1 abo NoBHY/4acTKoBY 3amiHy Gikapbo-
HaTy aMOHIl0 anbTepHaTMBHUMMK PO3MyLUyBa4Yamm,
TakuMu sk GikapOoHaT HaTpiko Ta niakucnoBadi abo rig-
pokapboHaT HaTpito Ta AMHaTpIl andocdar 3 opraHiy-
HUMW KcrnoTamm, abo ixHi kaniesi coni.

6) ons NnpoaykTiB, Aie peLenTypa NpoayKTy Lie 403BO-
nsie, 3amiHUTK PpyKTO3y abo iHrpedieHTH, o MICTATb
(bpykTO3y (Cvponmn Ta Men), rnKo3ow abo HeBigHOB-
MIOYMMM LLyKpaMu, TakuMu SIK caxaposa, ocobnmeo B
peuenTypax, Lo MictaTe BikapboHaT amoHito.

B) OnepaTtopy PWHKY MOBWHHI BUKOPWUCTOBYBATW
acnapariHasy, SKWo Le edeKkTVBHO Ta MOXIUBO, LI06
3MEHLUUTW KiNbKICTb acnapariHy Ta 3HU3WUTU MOXNH-
BICTb YTBOPEHHS akpunamiay.

r) SKWO XapaKTEPUCTUKMA NPOAYKTY L03BOMSIOTh,
Cyb’eKT rocnofaptoBaHHsA NepeBipsie, Yu MOXHA BUKO-
PUCTOBYBAaTU YaCTKOBY 3aMiHy MLWEHWYHOrO BopoLlHa
anbTepPHaTMBHUM 3€PHOBMM OOPOLLHOM, TakuM SK
pucose, Bepyuu go yearu, Wwo Oyab-ska 3miHa matrme
BMSIMB Ha NPOLEC BMMNIYKM Ta OpraHoNenTuYHi Bnactu-
BOCTi NpoaykTiB. Pi3Hi TMNW 3epHa nokasanu pisHi piBHi
acnapariHy (TUMOBUI piBeHb acnapariHy HanBULLWIA Yy
XWUTI Ta B NOPAAKY CNaflaHHs HUXYUIA Y BIBCI, NLUEHUL,
KYKypya3i Ta HaRHWKYUIA y puci). Bpaxosytouw, Lo npo-
ZYKTW Ha OCHOBI KyKypya3n Ta pucy, SiK npasuno, mic-

content of reducing sugars in potatoes, as well as the
maximum number of damaged potatoes.

- Compliance with storage requirements for pota-
toes: the temperature shall be appropriate to the potato
variety stored and it shall be above 6 °C; the level of
humidity shall be such as to minimise sweetening;
sprouting shall be suppressed in long term stored pota-
toes where permitted, using appropriate agents; during
storage the level of reducing sugars in potatoes shall
be tested.

- Deep-frying: potatoes shall be tested for reducing
sugars prior to use; frying oil temperatures shall be as
low as feasibly possible; the minimum moisture content
of the product after frying shall not be lower than 1.0%;
for the end users, food business operators shall indi-
cate recommended cooking methods specifying time,
temperature, quantity for oven/deep fryer/pan on pack-
aging and/or via other communication channels.

Bread and bakery, dry breakfast cereals

- At the stage of farming grain crops: follow good
agricultural practices on fertilisation, in particular with
regard to maintaining balanced sulphur levels in the
soil and to ensure a correct nitrogen application; follow
good phytosanitary practices in order to ensure the
application of good practices on crop protection mea-
sures to prevent fungal infection.

- In the manufacturing process: food business oper-
ators shall apply the following mitigation measures:

a) for relevant products, food business operators
shall consider reducing or replacing fully or partially
ammonium bicarbonate with alternative raising agents
such as sodium bicarbonate and acidulants, or sodium
bicarbonate and disodium diphosphate with organic
acids or their potassium salts;

b) for products where formulation allows, food busi-
ness operators shall replace fructose or fructose-con-
taining ingredients such as syrups or honey with glu-
cose or non-reducing sugars such as sucrose, particu-
larly in recipes containing ammonium bicarbonate;

¢) food business operators shall use asparaginase
where effective and possible to reduce asparagine and
mitigate the potential for acrylamide formation;

d) where a product characteristic allows, food busi-
ness operators shall review whether it is possible to
utilise the partial replacement of wheat flour with alter-
native grain flour, such as rice, taking into considera-
tion that any change will have an impact on the baking
process and organoleptic properties of the products.
Different types of grains have shown different levels of
asparagine (typical asparagine levels are the highest in
rye and in descending order lower in oats, wheat,
maize and with the lowest levels in rice). Given that

59



Ene 350pos’ Ta npoBnenn xapuyaakus Yipaik / One Health and Nutrition Problems of Ukraine 2/2024

60

TATb MEHLLE akpunamigy, HiX NpomLyKTW, BUIOTOBIIEHI
Ha OCHOBI MLUEHWL, Xu1Ta, BiBCa Ta AYMEHI0, Oneparo-
PU PUHKY MaKTb PO3IISHYTN MOXIUBICTb BUKOPUCTaH-
HS1 KyKypyZ3u Ta pucy Ans po3pobku HOBUX peLentyp
Xap4OBMX NPOAYKTIB.

r') nig Yac ouiHKM pu3nky cyb’eKT rocnofaproBaHHS
MOBWHHI BPaxoBYBaTW BMMUB iHrPEQIEHTIB XapyoBMX
NPOAYKTIB, SKi MOXYTb MiABULLYBATU piBEHb akpunami-
[y B KIHLEBOMY MPOAYKTI, BUKOPUCTOBYHOUM IHrpedieH-
TW, SKi He MaloTb TaKoro BnnuBy, ane 3bepiralTb
(hisnyHi Ta opraHonenTWYHi BNACTMBOCTI (Hanpuknag,
Murganb, CMaXXeHUA NPU HIKYMX, @ He NpU BUCOKMX
Temnepartypax Ta CyXxopyKTy sk JxKepeno pyKkToan).

4) CyD’ekTV rocnofaprloBaHHS MOBWHHI PO3TMSHYTU
MUTaHHA NPO BUKOPUCTAHHA OpraHiYHUX KUCMoT 'y
BUMpPOOHMYOMY npoueci abo 3HWMXKeHHs piBHIB pH,
HACKiNbKW Lie MOXMWBO Ta PO3YMHO, Y MOEQHAHHI 3
iHLLIMMKM 3ax0f4amMm NMOM’IKLIEHHS!, bepyym Ao yBaru, Wwo
Le MOXe NPU3BECTM A0 OpraHONenTUYHWUX 3MiH Mpo-
AYKTY (MEeHLUe Nigpym sHIOBaHHS, 3MiHa CMaky).

€) NignpyeMCTRBa, LU0 3 CHIOTL TepMiUHYy 06pOOKY,
MaloTb 3aCTOCOBYBaTK koMOiHaLlilo Yacy Ta Temnepary-
pu, sika € HaneeKTUBHILLOKO A5 BMEHLLEHHS YTBOPEH-
HS aKkpunamigy Npy AOCArHEHHI LiNbOBMX XapaKkTepuc-
TUK NpoayKTy. BOHW NOBWHHI BUMiKaTUCA OO CBITNOrO
KONbOpY KiHLEBOTO MPOAYKTY 3 ypaxyBaHHAM JOCATHEH-
HS1 LiNbOBOT SIKOCTi NPOAYKTY, HEOOXiZHOro TEPMIHY npu-
[aTHOCTI Ta cTaHgapTiB 6e3neku. [ignpueMcTea NOBUH-
Hi MigBMLLYyBaTU BMICT BOMOMM B KiHLEBOMY MPOAYKT.
IMpwu po3pobLi HOBMX 3pa3kiB HeobxigHO GpaTu fo yBarum
IXHI pO3Mip i NMOLLY NOBEPXHi, OCKINbKK, Manuii po3mip
MPOQYKTY MOTEHLIAHO MOXe NPWU3BECTU 0 MiABULLEHHS
piBHA akpunamigy Yepes BnnuB Tenna. Ansa npemikcis
MPOAYKTIB, fKi HaAXoOATb HA PWUHOK ANA BUMIKAHHS
Booma abo B 3aknagax rpoMajCcbKoro XapyyBaHHS,
cy6’ekTU rocnofaptoBaHHs NOBWHHI HAZABaTM CMOXMBa-
4am iHCTPYKLT 3 MPUroTyBaHHs, Wob rapaHTyBaTy, L0
PiBHI akpunamigy B KiHLEBUX MPOAYKTAX € HaCTiMbKu
HU3bKUMW, HACKITNbKM Lie PO3YMHO JOCSXKHO, HUKYE KOH-
TPONbHMX PIBHIB.

KaBa

Posrnsigatoun cknap KaBOBOi CyMilli, BMPOGHUKM
MOBMHHI BPaxoBYBaTU OLiHKY pU3uKy. Agxe NpoayKTu
Ha OCHOBI 3epeH pobycTu, SK MPaBWNIO, MaKTb BULL
PiBHI akpunamigy, HiX Ti, LLIO Ha OCHOBI 3epeH apabiku.
BOHM NOBWMHHI BU3HAYNTW KPUTUYHI YMOBW CMaXKEHHS,
wob 3abe3neynTy MiHiManbHe YTBOPEHHS akpunamigy
B LiNbOBOMY Npodini cMaky. KoHTponb yMOB CMaxeH-
HA Mae OyTu BKMIOYEHWA [0 MPOrpaMu HamnexHoi
BMpobHMyoi npaktukm (Good Manufacturing Practice
(GMP)). Onepatopu puHKY 0DOB’SI3KOBO MOBMHHI pO3-
IMAHYTY MOXMNMBICTb BUKOPUCTAHHS 06po0Ky acnapari-
Ha30t0, HACKINbKM LEe MOXIMBO Ta edeKTMBHO Ans
3MEHLLEHHS NPUCYTHOCTI akpunamigy.

EdekTuBHICTE NOM’AKWYBanbHUX 3axofiB Ans
3MeHLLUEHHS BMICTY akpunamigy cnig nepesipaty wns-
XOM BM3HAYEHHS1 NOr0 BMICTY B Xap4yoBUX MPOAYKTaX

maize- and rice-based products generally contain less
acrylamide than products based on wheat, rye, oat and
barley, food business operators shall consider using
maize and rice in the development of new food formu-
lations;

e) food business operators shall take into account in
the risk assessment the impact of ingredients in the
bakery products that may raise acrylamide levels in the
final product, and use ingredients that do not have
such effects but maintain physical and organoleptic
properties (such as almonds roasted at lower rather
than higher temperatures and dried fruits as fructose
source);

f) food business operators shall consider adding
organic acids to the production process or decreasing
the levels of pH as far as possible and reasonable in
combination with other mitigation measures and taking
into account that this can result in organoleptic
changes (less browning, modification of taste);

g) food processing enterprises shall apply the heat
input, i.e. time and temperature combination that is the
most effective to reduce acrylamide formation while
achieving the targeted product properties. Products
shall be baked to a lighter colour endpoint in the final
product in consideration of achieving the targeted prod-
uct quality, the required shelf life and food safety stan-
dards. Enterprises shall increase the moisture content
in the final product. In developing new products, food
business operators shall consider in their risk assess-
ment the size and surface area of a particular piece of
product taking into account that small product size
potentially leads to higher acrylamide levels due to
heat impact. For product pre-mixes that are put on the
market to be baked at home or in catering establish-
ments, food business operators shall provide cooking
instructions to their customers to ensure that the acry-
lamide levels in the final products are as low as reason-
ably achievable below the benchmark levels.

Coffee

While considering coffee blend composition food
business operators shall take into account in the risk
assessment that products based on Robusta beans
tend to have higher acrylamide levels than products
based on Arabica beans. They shall identify the critical
roast conditions to ensure minimal acrylamide forma-
tion within the target flavour profile. Control of roast
conditions shall be incorporated into a Good
Manufacturing Practice (GMP). Food business opera-
tors shall consider the use of asparaginase treatment,
as far as it is possible and effective to reduce the pres-
ence of acrylamide.
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Ta aHanisy ix BUpOOHMLITBA, AEMOHCTPYHOYU, LLO PIBHI
aKpunamigy HWxui Big BCTaHOBMEHWX KOHTPOIbHUX
piBHiIB.

Y [Oopatky IV po Pernamenty Kowmicii (EC)
2017/2158 BcTaHOBMNEHI KOHTPOMbHI (OPIEHTOBHI) PiBHI
MPUCYTHOCTI aKpunamigy B Xap4oBKX NpogyKTax (4wB.
Tabn.2).

KOHTpOnbHi (OpieHTOBHI) PiBHI — Lie MOKa3HWKW, SKi
BMKOPUCTOBYIOTbCA [ON151 NEPEBIPKM  e(EKTUBHOCTI
3ax0fiB NOM'SKIWEHHS i 6a3ylOTbCA Ha OOCHIIKEHHSX
Pi3HOMaHITHUX KaTeropin xap4yoBuX MpOAyKTiB. BoHu
MOBUHHI OyTW BCTAHOBIIEHI HA TOMY HW3bKOMY PiBHi,
HaCKINbKW Lie JOCSXHO i3 3aCTOCyBaHHAM YCiX Bigno-
BiHMX 3aX0AiB NOM SIKLUEHHS.

Y pasi nepeBULLEHHA KOHTPOMbHUX PiBHIB OnepaTopu
PUHKY XapyoBMX MpOAYKTIB MOBWHHI NEPErnsHyTy
3aCTOCOBaHi 3axo4W MOM'SIKWEHHS! Ta HanawTyBaTy
npouecun Ta 3acobu KOHTpOM abw JOCArTY MOoKasHu-
KiB, sKi Oy © HwK4Ye 3a KOHTPOIbHi, 3a3HayeHi y
Oopatky IV. Onepatopn puHKYy MOBUHHI BPaxoByBaTu
0e3neKky xap4yoBMX MPOAYKTIB, CMeundiYHi BUPOOHNY
Ta reorpadivHi yMOBU Ta TXHi XxapaKTepUCTUKK.

[Ona 3abe3neyeHHss BUCOKOrO PiBHA 3axMCTy 300-
POB’St MIOAMHM OOLINMbHO, WoO KOMNETEHTHI OpraHn Ta
ornepaTopu pUHKY Xap4oBUX MPOZYKTIB Y MeXax CBOET
komneTeHLu;ii, 6e3 wkoam ans 30060B8’s13aHb, BCTaHOBIe-
Hux PernamenTtom (€C) 2017/2158, koHTpontoBanu
HasIBHICTb akpunamigy B Oinmbll LWMPOKOMY CMEKTpi
Xap4oBMX MPOAYKTaxX 3 Ornsgy Ha MPUAHATTS MOXNW-
BUX 3axOAiB 3 YNpaBMiHHA puUsMKamu, SKi MNOBUHHI
[OMOBHIOBATK Ti, WO BXe nepeadayeHi PernameHToM
(€C) 2017/2158.

PekomeHpauis Kowmicii (€C) 2019/1888 Big 7 nucro-
naga 2019 poky LWoa0 MOHITOPUHTY NPUCYTHOCTI akpu-
namigy B xap4yoBux npofykTax [8] BCTAHOBMOE HEBU-
4eprnHWiA nepenik KaTeropin Xap4oBuX NPOAYKTiB/Xap-
YOBMX MPOAYKTIB, SIKi KOHTPOJIOKTLCSA Ha BMICT akpu-
namigy.

Jonatok «HenoBHWI nepenik Xap4yoBMX MPOAYKTIB
AN MOHITOPUHTY  HAsIBHOCTI  akpunamigy» Ao
PekomeHgauin Kowmicii (€C) 2019/1888 Bkntovae
HaCTYNHi Xap4oBi NPOAYKTU:

- supobu 3 kapmonni: Rosti, Croquettes, pommes
duchesse, pommes noisettes, 3anikaHka kapTonnsHa (i
OBOYEBa), KapTOMNsSHO-M'sicHe OOpOLIHO, CTpaBu 3
kapTonni Ta cupy;

- xni6obynoyHi supobu: Bynoykn (Bynodkn ans ram-
OyprepiB, 6ynoykM 3 LinbHOI NLLEeHNLi, MONOoYHi Bynoy-
K1), NaBaLl, MEKCUKaHCbKi KOpXi, KpyacaHu, MOHYMKW,
thipmoBmii xnib (Takwii Sk xNi6 NymnepHikens, viabaTTta
3 OnmBKamm, UMBYNbHUIA XMib), MIMHLI, XpyCTKe NEYUBO
3 TOHKMX CMYXXOK TiCTa, 06CMaxkeHe y hpuTiopi, Yyppoc;

- 3epHo6i MpoO0yKmu: PUCOBI KPEKepW, KyKypya3siHi
Cyxapi, 3epHOBi 3aKycku (Hanpuknag, NpoaykTu 3
€KCTPYOOBaHOi KyKypy4su Ta/abo mieHuui), Menosi
CMaxeHi Miocni;

- IHWI: oBOYEBI Ynncu/kapTonns pi, CMaxeHi ropixu,
CMaxeHi OMiHi KynbTypu, CYXOMPYKTW, CMaxeHi

The effectiveness of mitigation measures to reduce
acrylamide shall be verified by identifying its presence
in foodstuffs and analysing their production, demon-
strating that acrylamide levels are below the bench-
mark levels.

Annex IV to Commission Regulation (EU) 2017/2158
sets the benchmark levels for the presence of acry-
lamide in foodstuffs (see Table 2).

The benchmark levels are indicators used to verify
the effectiveness of the mitigation measures and are
based on the studies of various food categories. They
shall be set as low as possible with all appropriate mit-
igation measures in place.

When a product has exceeded the benchmark level,
food business operators shall review the mitigation
measures applied and adjust processes and controls to
ensure that acrylamide level in the final product is
below the benchmark levels set out in Annex IV. Food
business operators shall take into account food safety,
specific production and geographical conditions and
product properties.

In order to ensure a high level of human health pro-
tection, the competent authorities and food business
operators, within their competence and following the
obligations set out by Regulation (EU) 2017/2158, shall
monitor the presence of acrylamide in a wider range of
foodstuffs considering the adoption of possible risk
management measures to complement those already
provided by Regulation (EU) 2017/2158.

Commission Recommendation (EU) 2019/1888 of
November 7, 2019 on monitoring the presence of acry-
lamide in food products [8] sets out a non-exhaustive
list of categories of food products which are monitored
for the presence of acrylamide.

The Annex to Commission Recommendation (EU)
2019/1888 Non-Exhaustive List of Food for Monitoring
of the Presence of Acrylamide includes the following
food products:

- potato products: ROsti, croquettes, pommes
duchesse, pommes noisettes, potato (and vegetable)
casserole, potato and meat meal, potato and cheese
meal;

- bakery products: rolls (hamburger rolls, whole
wheat rolls, milk rolls), pita bread, Mexican tortillas,
croissants, doughnuts, speciality bread (such as
pumpernickel bread, ciabatta with olives, onion bread),
pancakes, crisp cookies from thin strip of dough and
deep fried, churros;

- cereal products: rice crackers, maize crackers,
cereal snacks (such as extruded maize and/or wheat
products), honey roasted muesli;
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Tabnuuga 2 / Table 2

DopaTtok IV go PernameHTy (€C) 2158/2017
KoHTponbHi (opieHTOBHI) piBHI NnpucyTHOCTI akpunamigy B xap4yoBux npoaykrax [5]

Annex IV to Regulation (EU) 2158/2017
Benchmark levels for the presence of acrylamide in foodstuffs [5]

HasBa xap4oBux npoaykTis / Food

KoHTponbHi piBHi npucyTHOCTI
akpunamigy, mkr/kr / Benchmark
level of acrylamide presence, ug/kg

KapTonns dpi (rotoBa Ao BxuBaHHs1) / French fries (ready to eat) 500
KapTonnsHi uincu 3i ceixoi kapTonni Ta 3 kaptonnsaHoro Ticta / Potato
crisps made from fresh potatoes and potato dough
Cyxapuku Ha ocHoBi kaptonni / Potato crackers 750
IHWi kKapTonnsHi BUpoOM 3 KapTonnsiHoro TicTa /
Other potato products made from potato dough
M'akuin xni6 / Soft bread 50
(a) Xni6 Ha ocHosi nweHwnui / Wheat-based bread 100
(6) M’skuia xni6, kpim nweHu4vHoro / Soft bread other than wheatbased
Cyxi cHigaHku (kpim kaw) / Breakfast cereals (excluding porridge)
NPOAYKTU 3 BUCIBOK i LiiNbHO3ePHOBI KaLli /
: 300
bran products and whole grain cereals
NPOOYKTU Ha OCHOBI NLUEHWL Ta xuTa / 300
products based on wheat and rye
NPOOYKTU Ha OCHOBI KyKypya3w, BiBca, CnenbTi, S4MEHI0 Ta pucy /
. . 150
products based on maize, oats, spelt, barley and rice
MeumBo i Bachni / Biscuits and wafers 350
Kpekepu, 3a BUHATKOM KpeKepiB Ha OCHOBI kapTonni /
400
Crackers, except potato-based crackers
XpycTki xni6ui / Crispbread 350
IMBupHun xni6 / Ginger bread 800
MpogykTn, cxoxi Ha iHWi ToBapw B Ui kaTeropii / 300
Products similar to other products in this category
CmaxeHa kaBa / Roast coffee 400
PosunHHa (po3vmHHa) kaea / Instant (soluble) coffee 850
3aminHukn kaBu / Coffee substitutes
(a) 3amiHHMKKM KaBW BUKIOYHO 3i 3nakiB / coffee substitutes based on 500
cereals
(6) 3amiHHMKK KaBw i3 cymilli 3nakiB i Lmkopito / coffee substitutes
based on a mixture of cereals and chicory
(c) 3samiHHUKM KaBK BMKMOYHO 3 LmMKopito / coffee substitutes based on 4 000
chicory
OuTtave xapyyBaHHsi, 06po6neHi 3epHOBI NPOAYKTW AN HEMOBNAT i
JiTel paHHbOTO BiKy, 32 BUHATKOM neynBa Ta cyxapis / Baby foods,
. . : : 40
processed cereal foods for infants and young children, excluding bis-
cuits and rusks
lMeunBo Ta cyxapi onsa AiTen rpyaHoro Ta paHHbOro Biky / 150

Biscuits and rusks for infants and young children
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kakao-606u Ta npogyKTW 3 HUX, ONWBKM B PO3CON,
3aMiHHUKM KaBWM He Ha OCHOBI LMKOpilo abo 3nakis,
nomagka, kapamerb, Hyra.

BcTaHOBNEHHS MakcUMarbHUX PiBHIB akpunamigy B
MEBHMX XapyoBKX NMPOAYKTax Ha AOAATOK 4O 3aXOfiB,
nepenbaveHux PernameHtom (€C) 2017/2158, Hapasi
posrnsaaetbes. OBroBOpOTLCS MakCUMarbHi PiBHI
BMICTY akpunamigy B Xap4OBUX MPOAYKTax Ha OCHOBI
3MakKiB AnNs HEMOBNAT i AiTeN paHHLOro BiKY. Posnoyato
06roBopeHHs Ha piBHi Komicii €C oa0 BCTAHOBMNEHHS
MaKcHManbHUX PiBHIB BMICTY akpunamigy B iHWMWX Xap-
YOBMX MPOAYKTaX.

BucHoBku

1. besneka xap4oBWX NPOAYKTIB € CNifIbHOK BiAMNOBI-
JanbHICTIO  ypsAiB, BUPODHMKIB Ta CMOXMBauiB.
JoTpuMylouMChb Xap4yoBMX CTaHOapTiB, CTBOPWBLUK
eeKTUBHI CUCTEMU KOHTPOIIKO XapyoBWX MPOAYKTIB,
3aCTOCOBYHMYM HanexHi MeToam TexHonoriyHoi 0bpo6-
K Xap4oBWX MPOAYKTIB, MOXHA 3abe3neunTn xap4oBy
Oe3neKy Ta HanexHy SKiCTb NPOAYKTiB. €BPONENCHKMIA
Cot03 HelodaBHO BHiC HaraTo HOBMX Xap4oBUX Npo-
OYKTiB 1O CBOEI CUCTEMU MOHITOPUHIY Ha BMICT akpu-
namigy. €C TakoX po3rnsgac HoBe 3aKOHOAABCTBO
Wwoao piBHIB akpunamigy, ske 3anpoBagXye Makcu-
MasbHi 06MexeHHst ans kpaiH-uneniB €C. Lle 3akoHo-
[ABCTBO BMMaraTuMe Bif onepaTopiB xap4oBoro GisHe-
Cy 3pobuTK MeBHi, NPaKTWYHI KPOKM ANSA ynpaBriHHS
pusvkom, abu xapyoBi npogyktu Oynmu GesneyHnmm
0N CroXuBauyiB.

2. PiBeHb akpunamigy B XxapyoBux NpogyKTax MoxHa
3HWU3MTK 3@ JOMOMOTOK BMPOBaPKEHHS Ha BUPODHMLI-
TBi Npouenyp, 3aCHOBAHWMX Ha MPUHUMNAX aHanisy
PU3UKIB | KPUTUYHUX KOHTpONbHUX Tovok (Hazard
Analysis Critical Control Points (HACCP)), siki 6 Bkmto-
Yanu KOHTPOIb 3a NMPOBEAEHHAM OCHOBHMX MOM SKLLY-
BaslbHWX 3aX0fiB, CMPSIMOBAHMX HA 3HIDKEHHS BMICTY
akpunamigy Ta BuknageHux B PermamenTti (€C)
2017/2158. Cuctema aHanidy HebeaneyHnx dakTopis
Ta KOHTPOMO y KpUTUYHMX Toukax (HACCP) — mixHa-
POOHO BW3HAHUN METOA BUSIBIIEHHS Ta YMNpaBriHHA
pU3VKaMu MoB’A3aHNMK i3 BE3NEYHICTIO Xap4OBMX Mpo-
OYKTIiB. Ak NOKasye NpakTuKa, OCHOBHI LUMSXW 3HUXKEH-
HA BMICTYy akpunamigy B XapyoBMX NpogykTax —
Li€ BUKOPUCTaHHSI CYPOBMWHM 3 HU3bKUM BMICTOM peyo-
BUWH — NonepeaHuKiB akpunamigy, a Takox onTumisavis
TEXHOMONYHOTO MPOLECY 3 BUKOPUCTAHHSM MPaBUIlb-
HOI TepMi4HOi 06pobKM (KomMDiHaLia Yacy Ta Temnepa-
Typw), ab0 BUKOPUCTaHHSA ankTepHATUBHMX TEXHOMOTIN
BUpOOHMLTBA.

3. CborogHi B YKpaiHi NnMTaHHS KOHTPOS0 akpunami-
[y He CTOiTb Ha MOPSAAKY AEHHOMY | HeMae 3aKkoHOoAaB-
4Oro perynioBaHHs oro BMICTY B Xap4oBUX NPoAyKTax.
Ane, SK BUAHO i3 3BepHEHb 40 Haworo [JocniaHnLbKo-
BUNPOOYBaNbHOIO TOKCKKOMOTIYHOMO LIEHTPY, BiTYM3HSI-
Hi BUPODHMKM BXE NoYanu TeCTyBaTW CBOK NPOAYKLIiO
Ha BMICT akpunamigy, ocobrnmeo Ty, sika npu3HaveHa
NS eKcrnopTy B EBPOMNENCHLKI KpaiHu.

- other: vegetable crisps/fries, roasted nuts, roasted
oilseeds, dried fruits, roasted cocoa beans and derived
cocoa products, olives in brine, coffee substitutes not
based on chicory or cereals, fudge, caramel, nougat.

The setting of maximum levels of acrylamide in cer-
tain foodstuffs in addition to the measures provided for
in Regulation (EU) 2017/2158 is currently under con-
sideration. The maximum levels of acrylamide pres-
ence in foods based on cereals for infants and young
children are being discussed. Discussions have begun
at the EU Commission level regarding setting maxi-
mum levels of acrylamide presence in other foodstuffs.

Conclusions

1. Food safety is a shared responsibility of govern-
ments, producers and consumers. By adhering to food
standards, creating effective food control systems,
applying appropriate methods of technological pro-
cessing of foodstuffs, it is possible to ensure food safe-
ty and proper quality of products. The European Union
has recently included many new foodstuffs in its moni-
toring system for acrylamide presence. The EU is also
considering new legislation on acrylamide levels which
will introduce maximum restrictions for the EU member
states. This legislation will require that food business
operators should take simple, practical steps to man-
age the risk of acrylamide in their food safety manage-
ment systems.

2. The level of acrylamide in foodstuffs can be
reduced by implementing production procedures
based on the principles of the Hazard Analysis Critical
Control Points (HACCP), which includes monitoring the
implementation of basic mitigation measures aimed at
reduction of acrylamide presence as set out in
Regulation (EU) 2017/2158. The Hazard Analysis
Critical Control Points (HACCP) is an internationally
recognized method of identifying and managing risks
related to the safety of foodstuffs. As evidenced in
practice, the main ways to reduce the presence of
acrylamide in foodstuffs are the use of raw materials
with low levels of the presence of substances — precur-
sors of acrylamide, as well as optimization of the tech-
nological process by using proper heat input.

3. Today in Ukraine, the issue of acrylamide control
is not on the agenda and its presence in foodstuffs is
not regulated on the legislative level. But, as can be
seen from the appeals to our Research and Testing
Centre of Toxicology, domestic manufacturers have
already started testing their products for the presence
of acrylamide, especially those intended for export to
the European countries.
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Y 3B'I3Ky 3 LM BBaXXaEMO 3a HeobXigHe nNpoBeaeH-
HA B YKpaiHi KOMMNETEHTHUM OPraHoM MOHITOPUHTY
BMICTY akpunamigy B Xap4yoBUX MpofyKTax Ta Mosi-
LAOMITEHHS ONEPATOPIB PUHKY LLOAO NPUAOMIB 3HUXEH-
HA 1noro BMicTy. [MpoBedeHHs LUMX 3axoAiB HagacTb
MOXIMBICTb 3abe3neunTn BUpPOOHULTBO Ge3nevHux Ta
KOHKYPEHTHUX Xap4OBMX NPOLYKTIB SK HA BHYTPILLIHbLO-
My, TaK i Ha EBPONENCHKOMY PUHKY.

KoHdponikT iHTepeciB. ABTOpK 3asBnsOTb MPO BiACYTHICTb
KOH(NIKTY iHTepeciB

In this regard, we consider it necessary to have a
competent authority in Ukraine to monitor the presence
of acrylamide in foodstuffs and notify food business
operators of methods to reduce its level. The imple-
mentation of these measures shall provide for the pro-
duction of safe and competitive foodstuffs both on the
domestic and European markets.
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