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CYYACHHHA CTAH JAKOHOMABYOr0
PECYIHBAHNRSA BMICTY TPAHC-I30MEPIB
HHPHHX KHCIOT Y XAPYOBUX
NMPOAYKTAX B YKPAIHI TA CBITI
(OrNfA NMTEPATYPH)

Pe3rome. Brinug xupie ma onili Ha 300p08’a moduHU 3Haxo0UmbCs 8 30Hi MOCMILHOI ygaau nposiOHUX crieuianicmig y 2amny3i
epomadcbKko2o 300p08’s  AK HauioHanbHUX, maK i MiXHapoOHUX iHcmumyuyit. Ocobnueo ue cmocyembCsi mpaHexupie, sKi
ompuMaHi NPOMUCIOBUM WIISXOM, ma iXHbOI pearnameHmauii. B YkpaiHi emicm mpaHc-i3oMepie XUPHUX KUCIIOM y Xap4yoeux
npodykmax peanameHmyembcsi 00KymeHmamu A80X pieHie: aumoaamu w000 8MicCmy MpaHCKUPHUX KUCIOMm 8 OKpeMux audax
Macnoxupoeoi npodykuii suknadeHux y HauioHanbHUx cmaHdapmax (CTY), ane 80HU He OXOM/OMb 8eChb CIIEKMP XUPO-
8MiCHUX MPoOyKmie, @ MakoX HOPMOIO w000 OBMEXEHHS KirTbKOCMi mpaHC-i30Mepie XUPHUX KUCIIOM y Xxap4o8ux npodykmax y
po30ini V Hakasy MO3 YkpaiHu 8id 16.07.2020 p. Ne 1613 «[lpo 3ameepdxeHHs lNpasun dodagaHHs1 eimamiHie, MiHepanbHUX
PeYo8UH ma 0esiKUX iHWUX PevyoBUH 00 Xap4yosux MpPodyKkmig», sika 2apMOHI308aHa 3 €8PONElCLKUM 3aKOHOOa8CMEOoM.

Mema. Oznisid Haykoeoi nimepamypu w000 ennusy mpaHexupie Ha 300poe’s moduHu. BusyeHHst ma y3azanbHeHHs nidxodie
00 0OMEXEHHS CroXUBaHHA MPaHC-I30MEPI8 XUPHUX KUCIIOM y pi3HUX KpaiHax €eponu ma cgimy. [TopieHsIHHS MiXXHapoOHo20
ma yKkpaiHcbKo20 3aKkoHo0ascme w000 numarb pearnameHmauii mpaHc-i3oMepie XUPHUX KUCIIOM y xap4osux npodyKmax.
Mamepianu ma memodu. Y cmammi sukopucmana iHghopmauis, Wo rpyHmyemscsi Ha mamepianax exkcriepmie ®AO/BOOS,
HOpMamuegHux akmax w000 peanameHmauii mpaHc-i3oMepig XUPHUX KUCIIOm y xap4osux npodykmax, rybnikayisx 3aKkopOoH-
HUX ma 8im4u3HsHUX 84eHUX. [TopigHsIHO pesynbmamu enacHux AoCidXeHb eMicmy mpaHexKupi y 0esikux xap4o8ux Mpodyk-
max 3 GaHuMU, OmpUMaHUMU 8 iHWUX KpaiHax.

BucHoeKu. Y3azanbHeHHs1 pe3ynbmamie YucneHHUX AocioxeHb NepeKoHnueo 08005iMb 36’30K MiX CrOXUBaHHSIM MPoMU-
C/I08UX MPaHCXKUPI8 3 PUBUKOM BUHUKHEHHS abo 3a20CMPpEHHSI 8Xe ICHYIHUX ariMeHmapHO 3alexHuX 3axeoptosaHb. B
YkpaiHi 0bmexxeHHs 8 Xxap408ux MPodyKmax KiflbKocmi mpaHCKUPHUX KUCIOM, SIKi He € MPaHCKUPHUMU KUCIomamu, Wo rpu-
POOHO MICMSIMBCST 8 XUpax MEapUHHOZ0 MOXOOXEHHS, Ha pieHi He binbwe 2 % Habyno yuHHocmi y eepecHi 2023 poky.
Bsaxaemo 3a HeobxidHe exe 3apa3 3acmocosysamu 8 3acobax macoeoi iHgpopmauyii MacwmabHi npoceimHuYbKi KamnaHii
8UCOKO20 HayK08020 pieHsi W0do WKiGIueo2o enusy mpaHexupie Ha bionoaidHi cucmemu opaaHiamy oOUHU.

Knroyoei crnioga: mpaHc-izoMepu XupHUX Kucriom, epomadcbke 300p08’s, eapMOHisauyis, 02nsd nimepamypu.

O. Kravchuk, G. Balan, A. Koval, T. Adamchuk,
T. Yevtushenko, M. Hreben
L.I. Medved’s Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health, Ukraine" (State Enterprise), Kyiv, Ukraine

CURRENT STATUS OF LEGISLATIVE REGULATION OF THE CONTENT
OF TRANS-ISOMERS OF FATTY ACIDS IN FOOD PRODUCTS
IN UKRAINE AND WORLDWIDE (REVIEW)

Abstract. The influence of fats and oils on human health is in constant attention of leading experts in the field of public health,
of both national and international institutions. This is especially true concerning industrially obtained trans fats and their regu-
lation. Currently, in Ukraine, the requirements for the content of trans fatty acids in food products are regulated by documents
of two levels. Firstly, the requirements for the content of trans fatty acids in certain types of oil and fat products are set out in
the national standards (DSTU), which are do not cover the entire range of fat-containing products. Secondly, a norm on limiting
the amount of trans fatty acids in food products was adopted in Section V of the Order of the Ministry of Health of Ukraine
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dated July 16, 2020 No. 1613 “On Approval of the Rules for Adding Vitamins, Mineral Substances and Certain Other
Substances to Food Products”, which is harmonized with European legislation, but this norm will be valid only three years after
the entry of this order into force in 2023.

Aim. To review the scientific literature on the effects of trans fats on human health. To study and generalize the approaches to
limiting the consumption of trans fatty acids in different countries of Europe and world. To compare international and Ukrainian
legislation on the regulation of trans fatty acids in food products.

Materials and Methods. The article uses information based on the materials of FAO/WHO experts, on legislation regulating
trans fatty acids in food products, as well as on publications of foreign and Ukrainian scientists. The results of our own studies
of the content of trans fats in some foods were compared with data obtained in other countries.

Results and Conclusions. Summarizing the results of numerous studies convincingly prove the relationship between the con-
sumption of industrial trans fats with the risk of occurrence or exacerbation of existing nutritional diseases. Best practice policies
to eliminate industrially produced trans fatty acids from national food stocks have been introduced in more than forty countries
around the world. In Ukraine, food restrictions on the amount of trans fatty acids, which are not trans fatty acids naturally found
in fats of animal origin, at a level of no more than 2 %, came into force in September 2023. In this regard, we consider it neces-
sary to apply large-scale educational campaigns of a high scientific level in the media regarding the harmful effects of trans fats
on the biological systems of the human body. In addition, we recommend the introduction of state programs in the field of dietary
regulation into the practice of general educational institutions, contributing to a conscious and responsible approach to the tran-

sition to a healthy diet, which will contribute to a gradual increase in the life expectancy of the population of our country.
Keywords: trans fatty acid isomers, public health, harmonization, review

BceTyn. CyyacHa ekonoriyHa cuTyalist, WO ckranacb
Mig BNAMBOM MPUPOAHMX | @HTPOMOrEHHUX (hakTopiB,
00yMOBNoe HEOOXIAHICTb CBIgOMOro HaceneHHs GinbLu
peTesbHO Ta BiANoBiganbHO CTaBUTUCS 4O CBOMO Xap4y-
BaHHS, afpke He3banaHCOBaHUN PaLioH Y CYKYMHOCTI 3
HeraTMBHUMK hakTopaMu [OOBKINNS NPOBOKYE MNOpY-
LUEHHs1 HopMarnbHoro nepebiry disionoriyHrx npouecis.

HesbanaHcoBaHe xap4yBaHHS € OCHOBHOK MpU4u-
HOH BaraTbox HeiHgEKLiINHNX XBOPOD, SKi 3anyckatTb
MEeXaHi3M1 BHYTPILUHbOro AucbanaHcy opraHiamy [1].
Otxe, KiCTb Xap4yBaHHSI Ma€e BKpaii BaXN1BE 3HAYEH-
HA 4Ns NPoinakTUKK aniMEHTAPHO 3aneXHWUX 3axBo-
PIOBaHb, TaK 3BaHMX «XBOPOO uMBINi3auii» i cyTTEBO
BMMMBAE Ha TPMBANICTb MOBHOLIHHOMO XWTTS. 3 Uiel
TOYKM 30pY HAN3HAYYLLIMM KOMMOHEHTOM iXi € Xupu Ta
XapyoBi NPOAYKTH, WO MICTATb iX Y CBOEMY CKNag,.

AKvpu  pocnmnHHOrO i TBapMHHOMO MNOXOOKEHHS
HeobXigHi ans nigTpUMKKM B opraHiamMi 6anaHcy obmiH-
HUX, TOPMOHASIbHMX, KMITUHHUX Ta iHWKX BiOXiMIYHMX
MPOLIECIB, BOHW € [XEPEroM EHeprii i TOMy MatoTb
BXOAWUTW OO LLOAEHHOro pauioHy nioguHu. Ane yepes
CBOK HECTIVKICTb XMpU NigaaloTbCA Pi3HOMaHITHUM
MEPETBOPEHHAM A0 MIHOPHMX KOMMOHEHTIB, 0cObnMBo
nig gieto BUCOKMX Temnepartyp.

Pe3ynbraTtu. Po3pisHAOTL NPMPOAHI Ta NPOMMUCHOBI
TpaHc-izomepu xupHux kuenot (TDKK). Pesynbratu
BaraTboX OCTaHHIX HAayKOBMX OOCHiMKEHb CBigYaTh, LIO
iCHY€E iCTOTHa Pi3HMLSA MiX iXHIM BMSIMBOM Ha OpraHism.

MpupogHi TDKK yTBOPHOKOTECA BMKIMOYHO B pyOLi
(HambinblioMy BIAAINI YOTMPUKAMEPHOTO LUIYHKA)
XKYWUHUX TBApUH B pesynbTaTi XUTTEQISANbHOCTI MiKpO-
OpraHi3MiB Ta nig BNnMBoM epmeHTiB BakTepiansHOro
MOXOMKEHHS 3 MOMIHEHACUYEHNX XWPHUX KWCIOT
(MHXK), ski matoTb 2 Ta Binblue NOABINHUX 3B’A3KIB.
Lle Tak 3BaHa BakueHoBa kucrota - 11(E)-11-okTage-
ueHosa kucrota (3a IUPAC), abo ckopodeHo Cyq .,
TpaHc-11. BakueHoBa kucrota Mae XiMmiyHy OpyTTO-
eopmyny C,gH4,0,, sk i oneiHosa kucnora, ane noa-
BiHWM 3B’AI30K Yy Hill 3HAX0AUTLCA MiX 7 | 8 aTomom
BYITIEL|I0, TOMY BiHOCMTbCA BOHa A0 cimeiicTea Cq 4

Introduction. The current ecological situation, which
has developed under the influence of natural and
anthropogenic factors, especially in million-plus cities,
necessitates a more careful and responsible attitude of
people to their diet, because an unbalanced diet in
combination with negative environmental factors pro-
vokes a violation of the normal course of physiological
processes.

Unbalanced nutrition is the main cause of many non-
communicable diseases, which often trigger the mech-
anisms of internal imbalance of the body [1].
Consequently, the quality of nutrition is extremely
important for the prevention of nutritional diseases, i.e.
the so-called "diseases of civilization,"” and has a signif-
icant impact on the duration of a full life. Therefore, the
most significant components of food are fats and food
products containing them in their lists of ingredients.

Fats of vegetable and animal origin are necessary to
maintain the balance of metabolic, hormonal, cellular and
other biochemical processes in the body, they are a
source of energy and should be included in the daily diet
of a person. However, being unstable compounds, fats
undergo various transformations into minor components,
especially under the influence of hot temperatures.

The results. There are natural and industrial trans
fatty acids (TFA). The results of many recent scientific
studies indicate the existence of a substantial differ-
ence between their effects on the body.

Natural TFAs are formed exclusively in the rumen
(the largest section of the four-chambered stomach) of
ruminants from polyunsaturated fatty acids (PUFAs)
having two or more double bonds because of the vital
activity of microorganisms and under the influence of
enzymes of bacterial origin. These are the so-called
vaccenic acid — 11(E)-11-octadecenoic acid (IUPAC),
or Cyg.1, trans-11 for short.

Vaccenic acid has the chemical formula C4gH,,0,,
like oleic acid, but the double bond in it is situated
between the 7 and 8" carbon atom, therefore it
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W -7 i Mae BUrHYTY CTPYKTYPY CXOXKY Ha LIMC-KOHDIry-
pauito (puc.1), Ha BiMIHY Bif enaigvHOBOI KUCNOTH,
SKin npuTamaHHa Ginbw npsama dopma. HeobxigHo
3a3HauMTK, WO BaKLEHOBA KMCNOTa YTBOPIOETLCA MpU
Temneparypi Tina XynHux TBapuH y npoueci bioriapy-
BaHHs [MHXK, a enaignHoBa — B npoueci 4acTKOBOro
rigpyBaHHs POCMVHHWX OfiM NPW NiABULLEHUX Temne-
paTypax abo nig Yac cMaxeHHs NPOAYKTIB Y pUTIOPI.

18

Puc. 1 CtpykTypHa cpopmyna BakLEHOBOI KUCIOTU

Pesynbtatu pgocnigxeHb [2], ski npoBogunucb Ha
TBapuHax, cBigyaTb, WO BaKLEHOBAa KUCMOTa CKOPOUye
PU3NK PO3BUTKY CepLEeBO-CYAMHHUX 3aXBOPHBaHb
(CC3). BoHa € nonepeHWKoM iHLLOI npupogHoi Biono-
rYHO aKTUBHOT TPAHC-KUPHOI KNCNOTU — PyMEHOBOI (9-
umc-11-TpaHc-okTagekagieHosa abo (9Z,11E)-okrta-
neka-9,11-gieHoa (3a IUPAC), abo ckopoyeHo uumc-9,
TpaHc-11 Cyg.,). [OCNimKEHHAMM NIATBEPIKEHO, LIO
BiA 19 % [0 25 % pyMeHOBOI KUCNOTU YTBOPHOETLCS 3a
yyacTi PEPMEHTIB 3 BaKLEHOBOI KMCNOTK, WO Hagxo-
AVTb 0 OpraHi3amy NOAVHN 3 MONIOYHUMM NPOZYKTaMu
[3,4]. Bigomo, L0 BakLEeHOBY KUCNOTY Biakpunu y 1928
p, HATOMICTb pyMeHoBY kucnoTy — nuwe y 1977 p., ii
CTpyKTYpY (pnc.2) BctaHoBunn y 1987 p., a BionoriyHi
B1IaCTUBOCTI NoYanu iHTeHCUBHO BMBYaTH nuwe B 90-Ti
POKW MUHYIIOrO CTOMITTA 3aBAAKN HOBITHIM 3HaHHSAM Ta
Cy4acCHOMY aHaniTMYyHoMy 0BnagHaHHHo.

Puc. 2 CtpykTypHa chopmyna pyMeHOBOI KUCnoTu

PymeHoBa kucnora BigHocuTbes o cimencrtea CLA-
kucnot (Conjugated Linoleic Acid) Ta Mmae aBa KoH'toro-
BaHi NOABIMHI 3B’AI3KM, OOWMH 3 SKMUX 3HAxXoauTbCs Y
TpaHc-KoHdirypaLii. Ak nokasyoTb AOCHIAXKEHHS [5-7],
BOHa Mae aHTUKaHLUEPOreHHy, aHTWTepaToreHHy Ta
aHTMaiabeTMyHy aito, a TakoX BRMBae Ha MeTaboniam
ninigis, OCKINbKW 3HWXYE piBeHb MINONpoTeiais xone-
CTEPUHY HWU3bKOI LLiNIbHOCTI.

Kpim upboro, aBTopy [8] AiALNKN BUCHOBKY, LLIO XUPHI
KMCMOTW 3 KOH'IOroBaHWMM 3B’si3kamMu CNpUsitoTh 3MiLl-

belongs to the C,4.4 w-7 family and has a curved struc-
ture like the cis configuration (Fig.1), in contrast to
elaidic acid, which has a more direct form. It should be
noted that vaccenic acid is formed at the body temper-
ature of ruminants in the process of biohydrogenation
of PUFAs, while elaidic acid is formed in the process of
partial hydrogenation of vegetable oils at elevated tem-
peratures or during deep-frying foods.

¢]

OH

Fig. 1 The structure of vaccenic acid

The results of studies [2], which were conducted on
animals, indicate that vaccenic acid reduces the risk of
developing cardiovascular diseases (CVD).

Vaccenic acid is a precursor of another natural bio-
logically active trans-fatty acid i.e. rumenic acid (9-cis-
11-trans-octadecadienic or (9Z, 11E)-octadeca-9,11-
dienoic (IUPAC), or cis-9, trans-11, C,s., for short).
Studies have confirmed that from 19 % to 25 % of
rumenic acid is formed with the participation of
enzymes from vaccenic acid, which enters the human
body with dairy products [3, 4]. It is known that
vaccenic acid was discovered in 1928, while rumenic
acid was discovered only in 1977, and its structure
(see Fig. 2) was identified in 1987, while its biological
properties began to be intensively studied only in the
nineties of the last century thanks to the latest knowl-
edge and modern analytical equipment.

0
I

OH

Fig. 2 The structure of rumenic acid

Rumenic acid belongs to the CLA (Conjugated
Linoleic Acid) family of acids. It has two conjugated
double bonds, one of which is in the trans configura-
tion. Studies [5-7] show that it has anti-carcinogenic,
anti-teratogenic and anti-diabetic effects, and affects
lipid metabolism, since it reduces the level of low-den-
sity lipoprotein cholesterol.

In addition, the authors [8] concluded that fatty acids
with conjugated bonds help to strengthen immunity,

25
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HEHHIO IMYHITETY, 3aXVLWaloTb Bif apTpWTYy, 3anasibHuX
npoueciB i atepockneposy. B gocnigax Ha TBapuHax
Oyno BUSIBNEHO YiTKO BUPaXEHY 3aXMCHY peakLito Kii-
TUHHMX MeMBpaH BiJ BiNlbHOPAAMKANBHOMO OKUCMEHHS.
JocnipxeHns nokasanu, wo CLA-kucnotm € 6inbLu
CUbHUMMW  @HTUOKCUZAHTaMU, HiX TOKohepon.
BcraHoBneHo, WO MakcumanbHa aHTUOKMCMoBasbHa
aKTUBHICTb CMOCTEPIraeTbCs, SKLLO BMICT Y paLioHi Luux
kucnot 6yage He meHwe 0,25 %, a makcumanbHe iHriby-
BaHHS1 310SIKICHUX KMITUH JOCAraeTbCs 3a HasiBHOCTI He
meHwe 1 % CLA.

Ha nigcTasi BuB4eHux Bnactusocten CLA-kucnot 1a
iX BnnMBYy Ha opraHiam y 2008 poui YnpasniHHs no
CaHiTapHOMY Harnsgy 3a SKICTIO XapyoBMX MPOZYKTIB
Ta megukameHTiB CLUA knacudpikysano CLA-kucnotm
Ak OesnevHi Ta Hagano ctatycy GRAS (nosHicTio
Hewwkignusun) [9].

MpupopaHi TRKK 3HaxoaaTbes y KinbkocTi Big 2 % 80
10 % y M’AICHUX Ta MOMOYHUX NMPOAYKTaX XKYMHWUX TBa-
PUWH, Y TOMY Yuchi niggaHux Tepmoobpobui, 3okpema,
y anosuyomy xupi 2,0 % — 4,6 %, 6apaHsuomy — o 10
%, cauHsuomy — g0 0,2 %, m'aci ntugi — 0,5 % [10].
BwmicT pymeHOBOi KMCNOTM B MOMOUi 3HaxoauTbes Y
AianasoHi 6 — 16 mr/r [8].

TakuM YMHOM, Ha NiACTaBi YACNEHHWX [OCHIAKEHb [5-
8, 11] ekcneptn BOOS3 BigHocATs npupoaHi TRKK 1o
yHKUiIOHaNBbHKUX CKNagoBMX XapyyBaHHs, BBaXaloTb iX
6e3neyHuMK Npu TpaguLUIiHOMY CNOXWBAHHI — TakuMu,
Wo He noTpebylTb permameHTauii Ta MawTb OyTu
BUKIKOYEHI i3 3aransHOro BMICTy TpaHc-isomepis (TI).

Mpomucnosi TRKK yTBOpIOOTLCS B MPOLECH XiMIYHOT
ripporeHisaviii POCAWHHUX ORIl 32 paxyHOK NPUEaHaH-
HS BOOHIO [0 3aNULLKIB BULLMX HEHACUMYEHNX XUPHUX
KMCMNOT ANs OTPUMaHHsa TBepgoro abo HamiBTBEpPAOro
XUPOBOIO NPOAYKTY. B pesynbtari Lboro npouecy yTso-
PIOETLCA enaiauHoBa kucrota (TpaHc-9, Ciq.q) abo
iHWi kucnotu enaiguHoBoro psgy. Bmict Tl B Takux
Xupax, SKi B NoAanbLIOMy BWKOPUCTOBYHOTLCH ANS
BUPOOHWLTBA Pi3HOMAHITHUX Xap4OBMX NPOLYKTIB, WO
cTann HEeBI4'EMHOK YaCTMHOK pauioHy Cy4YacHol
NMIOQVHN — CHEKIB, YinciB, KOHAUTEPCbKMX i xnibone-
KapCbknx BUpOBIB, NPOAYKTIB LUBMAKOMO NPUrOTYBaHHS,
3aMOpOXeHMX HaniBchabpukaTis TOLLO, 3HAXOAUTLCS B
dianasoHi 8 % — 60 % Big 3aranbHOrO BMICTY XuUpy.
3acTocyBaHHs Takux nepepobrnenux pigkux onin oby-
MOBMEHO Hacamnepen iXHbOW BMAcTMBIiCTIO 3abes-
nevyBaTy nigsuLLeHy cTabinbHICTb CTPYKTYpK (Hanpuk-
nag, WOKoMagHWX rnasypei) Ta CTiikicTb A0 NpoueciB
OKWCMEHHS, L0 CMPUSIE NOJOBXEHHIO TEPMiHY npuaat-
HOCTi Xap4oBOro npogykTy. 3rigHo 3 gdaHumu LieHTpy
KOHTpoOnto Ta npodinaktukm 3axsoptosaHb CLUA (CDC)
nigepom 3a BmicTom TpaHcxwmpie Ta HXK € npogykuis
mepexi «fast food».

HactynHui wnsax yteopeHHs npomucnosux THKK —
obxaptoBaHHS1, padiHaLis Ta gesogopais POCIMHHMX
OniiA, adxxe NPUPOAHI HEHACWUYEHi XMPHI KMCMOTK, Lo
MatTb LMC-KOHDirypauito, nigaalTbes gii BUCOKMX
Temnepatyp. Bmict TDKK 3anexutb Big 4acTku noniHe-

e

protect against arthritis, inflammation, and atheroscle-
rosis. In the experiments on animals, a clearly
expressed protective reaction of cell membranes
against free-radical oxidation was found.

Studies have shown that CLA acids are stronger
antioxidants than tocopherol, and it has been estab-
lished that the maximum antioxidant activity is
observed if the content of these acids in the diet is at
least 0.25 %, while the maximum inhibition of malig-
nant cells is achieved with at least 1 % of CLA.

Based on the studied properties of CLA acids and
their effect on the body, in 2008 the United States Food
and Drug Administration classified CLA acids as safe
and granted them the status GRAS (completely harm-
less) [9].

Natural TAs are found in amounts from 2 % to 10 %
in meat and dairy products of ruminants, including
those subjected to heat treatment. In particular, in beef
fat there are 2.0 % — 4.6 %, in mutton fat — up to 10 %,
in pork fat — up to 0.2 %, and in poultry meat — 0.5 %
[11]. The content of rumenic acid in milk is in the range
of 6-16 mg/g [10].

Thus, based on the numerous studies [5-8, 11],
experts from the World Health Organization (WHO)
classify natural TFAs to functional components of nutri-
tion, consider them safe for traditional consumption
and those that do not require regulation and should be
excluded from the total content of trans-isomers (TI).

Industrial TFAs are formed during the chemical
hydrogenation of vegetable oils by adding hydrogen to
the residues of higher unsaturated fatty acids to obtain
a solid or semi-solid fat product. As a result of this
process, elaidic acid (trans-9, C,g.,) or other acids of
the elaidic series are formed. The content of Tl in fats,
which are later used to produce various food products
that have become an integral part of the diet of a mod-
ern person i.e. snacks, chips, confectionery and bakery
products, instant products, frozen semi-finished prod-
ucts, etc., is in the range of 8 % — 60 % from the total
fat content. The use of such processed liquid oils is
caused by their property to provide increased structural
stability (for example, of chocolate coatings) and by
resistance to oxidation processes, which helps to
extend the shelf life of the food product. According to
the US Centers for Disease Control and Prevention
(CDC), the products of the fast-food chain are the
leader in the content of trans fats and SFAs.

The next way for the formation of industrial TFAs is
roasting, refining and deodorization of vegetable oils,
because natural unsaturated fatty acids with a cis con-
figuration are exposed to hot temperatures. The con-
tent of TA depends on the proportion of polyunsaturat-
ed fatty acids in vegetable oils i.e. the more double
bonds, the more trans fats (TF) are formed, on average
1 % — 5 % of the total fat content.
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HACUYEHMX KMPHUX KUCIOT B POCIIMHHUX OMisIX: YUM
GinbLue NoABINHMX 3B’A3KIB, TUM Binblue YTBOPHOETHCA
TpaHexmpis (TXK), B cepegHbomy 1 % — 5 % Big

3aranbHOro BMICTY XMpy.

Wkignvewin Bnnue TIXKK Ha 3gopoB’st Bnepwe 6yno
BusBneHo y cepeauHi 1990-x pokis. BiagTogi nocTinHO
3’ABNSAOTLCA AOKa3W, WO TI, oTpMmaHi NpoMUCNOBUM
LUNISIXOM, HEraTMBHO BMNMBAOTb Ha Pi3HOMAHITHI Bio-
noriyHi cuctemu. Lle nigTBepmKy0Th AOCRIMKEHHS, SKi

NPOBOASATL HAYKOBLi BaraTbox KpaiH CBITY.

HaimacLutabHile KniHiYHe JOChiAKeHHS 3 BUBYEH-
Ha Bnnmey TPKK Ha cepueBO-CyauMHHY cucTemy, B
KoMy B3snu yyactb 8100 meacecTep pisHOro BiKY, WO
He manu CC3, nposegeHo B CLUA i Tpusano 20 pokis.
Y pesynbrati 6yno BCTaHOBMEHO, LLO CNOXUBAHHS 2 %
TDKK Big 3aranbHoi kanopiHocTi 4OOOBOro paLioHy
NiABNLLYE PU3MK BUHWUKHEHHS iLLEMIYHOI XBOPOGU
cepus mMaiike BABIYi, @ panToBoi cMepTHocTi Big CC3 —

y 1,5 pasa [12].

Y3aranbHeHi JaHi pesynbTaTis nofanblumMx Jocnig-
XeHb npeactaeneHi y 3siTax ®AO  T1a BOOS,
BcecBiTHbOI OpraHisauii cepus, y 3BiTax MiHICTEPCTB
OXOPOHM 3[0POB’S Pi3HUX KpaiH CBIiTY Ta iHLUMX aBTOPU-

TETHUX MiXKHAPOZHWX CTPYKTYP.

BcTaHoBNeHO, IO TPaHC-i30MepU HeHacuyeHmx
XUPHUX KMCMoT B 0OMiHIi ninonpoteigie nopibHi go
HaCWYEHUX XUPHUX KUCMOT, ane He 3aaTHi BUKOHYBaTu
€BOI (pyHKUiT B cknagi 6ionoriyHux cTpykTyp. BoHwn BOY-
[OBYIOTbCS B KMITWHM OpraHiaMy Ta GnokyioTs poboty
dhepmeHTiB, Nepenady curHanie, poboTy peuenTopi
Ha membpaHax, 30inbluyloTh piBeHb NinonpoTeiais
HU3bKOI LLINbHOCTI - XONecTepuHy - BiLOMOro mapkepa
CC83, pu3nK po3BUTKY Ta NporpecyBaHHs KOPOHAapHOI
XBOpPOOM cepus 3a paxyHOK HEraTMBHMX 3pYLUEHb Y
cMCTeMi NiNigHOro TpaHCNopTY, NOPYLLYOTb JONOMIKHI
GioximiuHi npouecy Towo. Kpim uboro, TDKK 3atpu-
MYIOTb TPaHCMOPT NOXWBHUX PEYOBWH Kpi3b Membpa-
HW, B pe3ynbTaTi 4Yoro KMiTWHU He OTPUMYIOTL MOBHO-
LiHHOMO XapyyBaHHS Ta HaKOMWU4ylTb TOKCUHWU. Takum
yuHom, npomucnosi TDKK moxHa knacudikysatn sik
CTOPOHHI CMOMNyKN — KCEHOBIOTUKM, siKi OpraHiam He B
3MO03i BMKOPWCTOBYBATW Hi Ansi BUPOOHMLUTBA eHeprii,

Hi ANs BiATBOPEHHS! OpraHiB Ta CUCTEM.

3a pgaHmmu BOOQOS, cnoxuBaHHA NPOMWUCIOBUX
TpaHC-XupiB cnpuunHae npubnusHo 500 Tucay nepes-
YacHUX CMepTen Bid iLueMivHOT XBOpoOM cepLs LLOPOKY
B ycboMy cBiTi [13]. B cepegHbOMy, paLioH 3 BUCOKMM
BMICTOM TpaHc-xupiB nigsuwye puamk CC3 Ha 21 % i
CMepTHICTb Ha 28 %. B YkpaiHi ctaTuctnyHi gani csig-
yartb, Wwo y 2020 poui noHag 66 % niogen nomepnu Big,

XxBOpo6 cuctemu kpoBoobiry [14].

Ha nigcTasi macwTabHux GaratonnaHoBux nonyns-
LiNHWX JocnigKeHb BCTaHOBMEHO B3aEMO3B'SI30K MiX
CMOXWMBAHHSIM TPAHC-XWPIB Ta PO3BUTKOM OXMPIHHS,
LlyKpOBOro AiabeTy 2 Tuny, OHKOMNOrYHWX 3aXBOPHOBAHb
pi3HOMaHITHOI nokanisauii, oBynsuiiHoro Ge3nnigas,
3aXBOPIOBaHb LUYHKOBO-KULLKOBOMO TPaKTy, HEPBOBOI
(xBOpOOM Anburenmepa) Ta IMyHHOI cUCTEM, MigBu-

LLEeHHsM arpecii [1, 15, 16].

The harmful effect of TAs on health was first discov-
ered in the mid-1990s, since then there has been con-
stant evidence that industrially obtained Tls have a
negative effect on various biological systems, which is
confirmed by studies conducted by scientists from
many countries around the world.

The largest clinical study on the effect of TFAs on the
cardiovascular system, which involved 8100 nurses of
all ages who did not have CVD, was conducted in the
USA and lasted 20 years. As a result, it was found that
the consumption of 2 % TFAs of the total caloric intake
of the daily diet almost doubles the risk of coronary
heart disease, and by half increases the risk of sudden
death from CVD [12].

Summarized data on the results of further research
are presented in the reports of the Food and
Agriculture Organization of the United Nations (FAO)
and of the WHO, of the World Heart Federation, as well
as in the reports of ministries of health around the
world and of other authoritative international structures.

It has been established that Tls of unsaturated fatty
acids in lipoprotein metabolism are like saturated fatty
acids but are not able to perform their functions in bio-
logical structures. They are embedded in the cells of
the body and block the work of enzymes, signal trans-
mission, the work of receptors on membranes, as well
as increase the level of LDL-cholesterol, which is a
known marker of CVD, the risk of developing and pro-
gressing coronary heart disease due to negative
changes in the lipid transport system, disrupt auxiliary
biochemical processes, etc. In addition, TFAs delay the
transport of nutrients through membranes, because of
which cells do not receive proper nutrition and accumu-
late toxins.

Thus, industrial TEAs can be classified as foreign
compounds i.e. xenobiotics, which the body cannot use
either for energy production or for the reproduction of
organs and systems.

According to the WHO, the consumption of industrial
trans fats causes approximately 500,000 premature
deaths from coronary heart disease annually world-
wide [13]. On average, a diet high in trans-fat increases
CVD risk by 21 % and mortality by 28 %. In Ukraine,
statistics show that in 2020 more than 66 % of people
died from diseases of the blood circulatory system [14].

Based on large-scale multifaceted population stud-
ies, a relationship has been established between the
consumption of trans fats and the development of obe-
sity, type 2 diabetes mellitus, oncological diseases of
various localization, ovulation infertility, diseases of the
gastrointestinal tract, nervous (Alzheimer's disease)
and immune systems, as well as increased aggression
[1, 15, 16].
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Ocobnuse 3aHENOKOEHHS BUKNWKAE HagMipHe cno-
XVBaHHS TaK 3BaHOI «BYNMUYHOI DXi» OiTbMM Ta MigniT-
kamn. MiXkHapogHUMU QOCHIZKEHHSAMW OOBEAEHO, WO
TPaHC-KMpW NPU3BOAATL 4O MOSIBU XUPOBKX NNsSM B
aopTi aiten BikoM 5-14 pokiB (87 %) Ta y KOpOHapHWX
aptepisax (30 %). Takox aeskuMmu asTopamu BCTaHOB-
NEHO, AKLO AiTn 3—7 POKIB YacTo BXMBAKTb MaprapyH
3aMiCTb BEPLUKOBOrO Macna, ixHi po3ymoBi 3diGHOCTI
cTalTb Habarato Huxumnmu [17].

Y3aranbHeHHs! JaHWX YACMIEHHWX HAayKOBMX JOCnid-
KeHb CBig4aTh, L0 3aMiHa nuile 2 % 3aranbHoi Kano-
pinHoCTi 10BOBOrO paLioHy Ha TpaHC-kupu 36inbLuye
PU3KNK BUHUKHEHHS BaraTbox 3aXBOPIOBaHb, a Came:

*  ilWwemivyHoi xBOpPOOM cepus —y 1,9 pasa;
* paky rpygen, npoctatu, nereHis — y 1,75 pasa;
+ oBynsuinHoro 6esnnigaa —y 1,73 pasa;
+ aniMeHTapHo-3anexHoro giabery —y 1,3 pasa;
*  HaanuLIKOBOro xonectepuHy —y 1,23 pasa [1].

Takum umnHom, npomucnosi TDKK, 6yayum 3awkop-
XYIOTb 300POB’l0 NIOAMHU, OTXE, 3HAXOOAATLCS MOCTin-
HO Y Moni 30py, iXHi BNMB Ha GionoriyHi CTPYKTypu
aKTUBHO BMBYAETHCA i LUMPOKO OOrOBOPHOETLCS HayKo-
BOK CMiNMbHOTOK BCbOro CBITY. Tak, 20 pokiB ToMmy
BOOS3 pekomeHayBana 3HU3UTK pPiBEHb CMOXWBAHHS
TKK go 1 % Big eHepreTuyHoi uiHHOCTI [o6oBOro
pauioHy [18]. Y 2004 poui Ha 57-i cecii BcecBiTHLOI
acambriei OXOpOoHM 3[0poB’'s cxBaneHo [nobanbHy
cTparterito 3 xapvyBaHHs, (i3UYHOT aKTUBHOCTI Ta 300-
POB’Sl, METa AKOI 3HU3UTWN MOLUNPEHHS HEIHGEKLIMHNX
XBOpPOO, 3aranbHUMK (hakTopamMu pusnKy siKUX, ronoB-
HUM YMHOM, MOXYTb CTaTW HE3O0POBE XapyyBaHHSA Ta
hisnyHa iHepTHiCTb. Llen JOKyMEHT 3aknukae BCiX 40
iMniemMeHTaLji 3axogiB Ha rnobanbHOMY, perioHasnbHO-
My Ta MiCLeBMX PiBHSIX, aBTOpW, 30KpeMma, Harono-
LIYIOTb Ha BUKIIOYEHHi TPAHC-XMPHUX KACMOT 3 paLio-
HY XapuyBaHHs1.

3aBasKN HAKOMMYEHUM KMiHIYHUM JaHUM 3 HeraTue-
HOrO BMNMBY TPAHCXKUPIB Ha BionorivHi cuctemm Ta ix
aHania y 2008 poui Bigbynuchb CninbHi KOHCynbTaLji
ekcneptis PAO/ BOOS, Ha sikux Byno 3a3HayeHo, Lo
He iCHye HWKHbOI Be3neyHoi Mexi cnoxmBaHHs TIKK i
MPUAHATO PiLLIEHHS NPO 3HIDKEHHS piBHSA Tl B XxapyoBux
npogykTax Ao Hyns [1].

Posrnsgatoum pesynsratii noganbLlimx HOBITHIX A4OCHiA-
XeHb LLOJO NIATBEPMKEHHS B3AEMO3B'A3KY MiXK paLioHOM
XapyyBaHHsl Ta PO3BMTKOM YY 3ArOCTPEHHSM iCHYHOUMX
3axBoptoBaHb, y 2011 poui BOO3 pekomeHgysano obme-
XWUTU BUKOPUCTAHHS YACTKOBO iAPOreHi30BaHWX XuUpiB Y
Xap4oBKX NpoaykTax, fki € mxepenom T [19].

HeobxigHiCTb 3aMiHM TpaHC-XMPIB Y Xap4yoBMX Npo-
AyKTax MoniHeHaCU4YEHUMUN KUPHUMKU  KUCTOTaMu
nepenbaveHa i y €Bponewickkin cTparterii npoginakTu-
k1 | BopoTbOM 3 HeiHdekuiiHUMK XxBopobamu [20].

3Hagobunock noHag 80 pokis, abu 3po3ymiTn Ta
eKCnepuMeHTanbHO MiATBEPANTH, WO NPOMUCHOBI
TPKK wkianuei ons 30opoB’st Ta novatn BXMBATK Bif-
NOBIAHI Ta eheKTVBHI 3aKOHOLABYI 3ax0au.

Y xoBTHi 2018 poky fo €Bponencbkoi Komicii ByB
BHECEHUIN NPOEKT 3MiH o PernamenTty 1925/2006/€C

e

The overconsumption of so-called "street food" by
children and adolescents is of particular concern.
International studies have proven that trans fats lead to
the appearance of fatty spots in the aorta of children
aged 5-14 years (87 % and in the coronary arteries
(30 %). Also, some authors found that the more often
children aged 3-7 years old use margarine instead of
butter, the lower their mental abilities are [17].

Summarized data of numerous scientific studies
show that replacing only 2 % of the total daily caloric
intake with trans fats increases the risk of many dis-
eases, namely:

+ of coronary heart disease by 1.9 times;

+ of breast, prostate, lung cancer by 1.75 times;
+ of ovulation infertility by 1.73 times;

+ of alimentary-dependent diabetes by 1.3 times;
+ of excess cholesterol by 1.23 times;

Thus, industrial TAs, being harmful to human health,
are in the focus of constant attention, their effect on
biological structures is actively studied and widely dis-
cussed by scientists around the world.

Almost 20 years ago, in 2003, the WHO recommend-
ed reducing the consumption of TFAs to 1% of the
energy value of the daily diet [18].

In 2004 the 57th World Health Assembly approved
the Global Strategy on Diet, Physical Activity and
Health, which aimed to reduce the spread of noncom-
municable diseases and their common risk factors,
mainly of unhealthy diet and physical inactivity. This
document calls on everyone to act at the global,
regional, and local levels, in particular, among other
recommendations, the authors note the exclusion of
trans fatty acids from the diet.

Due to the accumulated clinical data on the negative
impact of trans fats on biological systems, in 2008, joint
consultations of FAO/WHO experts were held, at which
it was noted that there is no lower safe limit for the con-
sumption of TFA, in particular, it was decided to reduce
the level of Tl in food products to zero [1].

Considering the results of further modern studies
confirming the relationship between diet and the devel-
opment or exacerbation of existing diseases, in 2011
the WHO recommended limiting the use of partially
hydrogenated fats in foods that are a source of Tls [19].

The need to replace trans fats in foods with polyun-
saturated fatty acids is also provided for in the
European Strategy for the Prevention and Control of
Noncommunicable Diseases [20].

It took more than 80 years to understand and exper-
imentally confirm that industrial TFAs are harmful to
health and to take appropriate and effective legislative
measures.

In October 2018, a draft amendment to Regulation
1925/2006/EC on the imposition of restrictions on the
content of trans isomers in food products, which was
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LL,O0 3anpoBakKeHHs 0OMEXeHb MO BMICTY TpaHc-i3o-

MepiB y Xap4yoBMX MPOAYyKTax, B SkoMy Oynu B3ATi 3a

OCHOBY OBMexXeHHs, Lo AitoTb y [aHii, a B keiTHi 2019

poui Ui 3MiH1 Bynu NpUAHATI €BPONENCHKOID KOMICIEHD

— Pernament €C Ne 2019/649 Big 24 ksiTHa 2019 poky,

AKuiA HabyB YMHHOCTI NepLuoro kBiTHS 2021 poky [21].

Ha paHwii yac BinbLwicte kpaiH 3axigHoi €sponu Ha
3aKOHOZABYOMY piBHI BBENW OOMEXEHHs Ha BMICT
TPaHC-i30MepiB, L0 NPU3BENO 40 3HWKEHHS 060BOro
BmicTy TDKK y ctaHgapTHOMY CMOXMBYOMY KOLLWKY 3
20-30 rpamiB y 2005 poui go npubnusHo 2 rpamis y
2009 poui [16]. Kpim uporo, €sponeicbka acouiauis
BupobHukis maprapunis (IMACE) 3asBuna npo 3Hu-
xeHHs T1 3 2004 poky Ha 76 % y npogykuii, Lo pea-
nisyetbesa Ha TepuTopii kpaiH €C [22].

3a ocraHHi pokn BOOS po3pobuna ta y 2018 poui
Hagana Ans BNpoBafXeHHs KpaiHaMu noetanHe kepis-
HULTBO MO BUITYYEHHIO TPAHCKWUPHUX KUCIOT NpOMU-
CrnoBoro BMPOBHMLTBA 3 XapyoBKX NPOAYKTIB — nakeTt
Ain REPLACE, skun 3abesnevye obrpyHTyBaHHA Ta
OCHOBM iHTErPOBAHOIO MIAX0AY A0 YCYHEHHS TPaHCKM-
piB Ta MICTUTb LLICTb NOETANHUX CTPaTEriYHUX KPOKIB:
1. Review — BMBYEHHSI [xepen NpoMUCIIOBO BUpPOOL-

NEHNX TPaHC-XMPIB Y paLioHi Ta aHania noTOYHOI
CUTYaLii 3 TOYKM 30py HEOBXIAHMX 3MiH y noniTui;

2. Promote — nponaraHga 3amiHW NPOMWUCNOBO
BUPOBNEHNX TpaHC-KMpiB Ha Binbll KOPUCHI Ans
3[,0POB’S XMUPW Ta POCIIMHHI Oni;

3. Legslate — sakoHogaBye odopmneHHs abo Bnpo-
Ba[KEHHS PErynsaToOpHUX 3axXO4iB 3 METOK BUMy-
YEHHSI 3i CMOXMBaHHA MPOMWCIIOBO BUPOBMEHMX
TpaHC-XupiB;

4. Assess — OLjiHKa Ta MOHITOPUHI BMICTY TpaHC-XWpiB
XWUBAHHSA HaceneHHaM;

5. Create awareness — nigsuLLeHHst 0bisHaHOCTI noni-
TWKiB, BUPOOHMKIB, NOCTaYasribHUKIB Ta rpoOMagaChbKo-
CTi NPO HeraTMBHUIM BNAWB TPAHC-KMPIB Ha 300POB’S;

6. Enforce — kOHTponb 3a OOTPUMaHHAM MNpUHLUMNIB
MONITUKM Ta 3aX04iB PerynioBaHHs.

3 MEeToI BUKMIOYEHHS MPOMUCIIOBUX TPAHC-KMPIB 3
xapyoBux npopykTis BOO3 BBaxae 6Ginblw edekTns-
HUM 3acobom 3abopoHy abo obmexeHHsa TDKK Ha
3aKOHOAABYOMY PiBHI MOPIBHAHO 3 Tifbkn 00OB’A3KO-
BMM MapKyBaHHAM i 3aknukae BCi KpaiHW CBiTy MoB-
HICTIO BiAMOBMTUCS BIg TpaHc-xumpiB 4o 2023 poky, a
3anponoHosaHa nporpama REPLACE npuckopuTtb rno-
6anbHUM Nporpec Ha LNAXy AOCArHEHHS Liei MeTu.
BTineHHs B XWTTS UMX pekoMeHauin 3anexuTb Big
noniTMYHOI MPUXMMbHOCTI Ta cniBpobiTHMUTBa bara-
TbOX 3aLlikaBeHUxX CTOpiH. Ha Hawy oymky, AepxaBHa
nonitmuka mae GyTM cnpsiMOBaHa, B NepLly Yepry, Ha
3aXMCT 300POB’S HaceneHHs Ta 3abe3neyeHHs CnoXu-
BaviB BinbLL 300pOBUM BUOOPOM Xap4yBaHHS.

Y OaHwi Yac peanisauis 3axofiB LIoA0 OBMEXEHHS
TDKK icHye y noHag 40 kpaiHax. 14 kpaiH (ABcTpis,
[anis, CnoseHis, YropwwuHa, CLWA, KaHaga, “uni,
Narteig, Jlutea, Hopseris, Icnangis, Cayaiscbka Apasis,

based on the restrictions in force in Denmark, was sub-

mitted to the European Commission, and in April 2019

these changes were adopted and introduced by the

European Commission — EU Regulation No.2019/649

dated April 24, 2019, which entered into force on April

1, 2021 [21].

Currently, Western Europe is the world leader in the
number of countries that have introduced restrictions
on the content of trans isomers at the legislative level,
and it is contributed to the reduction of the daily content
of TFA in the standard consumer basket from 20-30
grams in 2005 to about 2 grams in 2009 [16]. In addi-
tion, the European Association of Margarine Producers
(IMACE) announced a decrease in Tl since 2004 by
76% in products sold in the EU countries [22].

In recent years, the WHO has developed a step-by-
step guide to extracting industrial trans fatty acids from
food and made it available in 2018 for countries to
implement. This guide, i.e. the REPLACE Action
Package, provides the rationale and framework for an
integrated approach to eliminating trans fats and con-
tains six step-by-step strategic steps:

1. Review - studying the sources of industrially pro-
duced trans fats in the diet and analysing the cur-
rent situation in terms of necessary policy changes.

2. Promote — advocating for the replacement of indus-
trially produced trans fats with healthier fats and
vegetable oils.

3. Legislate — legislating or introducing regulatory
measures to remove industrially produced trans
fats from consumption.

4. Assess — assessing and monitoring the content of
trans fats in existing foods and trends in their con-
sumption by the population.

5. Create awareness — raising awareness among
politicians, manufacturers, suppliers and public
about the negative health effects of trans fats.

6. Enforce — monitoring compliance with policy princi-
ples and regulatory measures.

To eliminate industrial trans fats from food, the WHO
considers enacting a ban or restriction on TAs at the
legislative level as the most effective means compared
to only mandatory labelling and calls on all countries of
the world to eliminate trans fats by 2023 completely,
and the proposed REPLACE program will accelerate
global progress towards achieving this goal.

It is clear that the implementation of these recom-
mendations depends on the political will and coopera-
tion of many stakeholders, but, in our opinion, public
policy should be aimed primarily at protecting public
health and providing consumers with healthier food
choices.

Currently, the implementation of measures to restrict
TFAs exists in more than 40 countries: among them
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MNAP i TainaHg) npuiHAnNM Ta 3anpoBagunn NoniTuky
HaVKpaLLoi MPaKTUKW LOAO BUKIOYEHHS MPOMMCIIOBO
BMPOBNEHNX TPaHC-KUPHUX KWUCMOT i3 CBOIX HaLioHarnb-
HWX 3anaciB NpPOAOBONLCTBA. 26 KpaiH NPUAHSAIN Lo
MoniTKy, sika Habyde YMHHOCTI y Hanbrvkdi 2 poku. [o
nepeniky BXoAsATb KpaiHW 3 BUCOKWMM Ta BULLMM 3a cepes-
Hil piBHeM goxopis. XKogHa KpaiHa 3 H13bKUM abo Hmk-
Y1M CepeaHiM piBHEM JOXOAY LbOro He 3pobuna i nuwe
3 KpaiHn 3 piBHEM J0X04iB HWx4e 3a cepedHin (IHgis,
KuprusctaH Ta Y3bekucraH) MatoTb Taky npakTuky [23].

Tak, y ponosigsx cepii «CBiToBa cTatucTka oxopo-
H¥ 3gopoB’sa» 3a 2017 T1a 2020 poku 3a3HayeHo, Wo
BiACOTKOBa 4acTka BMUTpaT CEKTOpPY [AEepXKaBHOro
ynpaeniHHA Ha HauioHanbHi NporpaMy OXOPOHM 340-
poB’s Bif 3aranbHux Butpart y Kanapi y 2017 p. 36inb-
wunack Ha 0,5 % y nopisHsHHI 3 2014 p. go 19,3 %, y
CWA - Ha 1,2 % po 22,5 %, y Benbrii — Ha 0,2 % go
15,3 %. B YkpaiHi cutyauisa npotunexHa — y 2017 p.
piBeHb BUTPAT 3HM3uBCH Ha 3,4 % Ao 7,4 % BianosigHo
[0 2014 poky. Kpim Lboro, AepxaBHi BUTPATU Ha OXO-
POHY 300pOB’S, B TOMY YMCMi Ha paujioHanbHe Xapyy-
BaHHS Ha OyLly HaceneHHs, Hanpuknag, B [daHii 36ins-
wunmeb 3 2188 $ y 2000 poui o 5323 $ y 2010, B
Ykpaiti —3 19 $ go 133 §, BignosigHo [1]. Ak 6aummo,
Pi3HULS iCTOTHA.

Ha gaHwi yac B YkpaiHi cnoxvsaHHs Tl 3HaxognTbes
Ha gyxe Bucokomy piBHi. OgHak, Aeski BenuKi BiT4n3-
HSIHI KOMNaHii Ta kopnopadii (0cobnMBo eKCNOPTHO-OPI-
€HTOBHI) 3anpoBagXyloTb HAKOMUYEHUA MiDKHAPOZHMI
JocBig ans 3HwkeHHs Tl Ta BUpobHULTBA Be3neyHmnx
Xap4oBMX NPOLYKTIB BMCOKOI Xap4oBOi LiHHOCTI: 3acTo-
COBYIOTb IHHOBALiMHI TEXHOMOrii Ta CBIAOMO BigMOB-
NAOTLCS Bid BUKOPUCTAHHA TiApOBaHUX XUpiB, 3aMi-
LLYIOUM iX SIKICHOK nepeeTepndikoBaHOK CUPOBUHOM) 3
BmicToM Tl mMeHwe 1 %. Taki niaxogu 34aTHi iCTOTHO
YMOBINbHATW HECNPUATANBI TEHAEHLIT B rany3i 3aranb-
HUX (DaKTOPIB PU3NKY PO3BUTKY XPOHIYHMX XBOPOD Ta
MOKPAaLLMTK 300POB’S HAaceneHHs, 0byMOBNEHOrO xap-
YyBaHHSM, 3HU3UTU CMEPTHICTb Ta NOKPALWUTM AEMO-
rpadiyHy cuTyaLito B KpaiHi.

Y 1abn. 1 HaBeneHo pesynbraTv BNAcCHWX Jochig-
XeHb hakTuuHKX dianasoHis Bmicty TDKK y geskux
MpoAyKTax, ki cBigyaTh, Wo Hanbinbwmn Bmict TXK'y
rnasypi Ha OCHOBI XWPIB HenaypuMHOBOro Tuny, y gpu-
TIOPHUX XWpaX, LLUOPTEHiHrax i BiANOBIAHO Y Xap4oBuX
NpoAYyKTax, BUIOTOBMEHMX 3 iXHIM 3aCTOCYBaHHAM —
kapTonni-gopi, NPOAyKTax LWBWUOKOTO MNPUrOTYBaHHS,
moposuei Towo. Tak, 3rigHo 3 [CTY 4733:2007
«MoposnBo MornoyHe, BepLukose, nnombip» macosa
yactka rnasypi mae 6ytm He wmeHwe 12,0 %.
Bpaxosytoum, Wo Ans rnasypi y BUpOGHULTBI MOpPO3u-
Ba BMKOPUCTOBYIOTbCS KOHAUTEPCHKi KMPKU HA OCHOBI
XWUPIB HEMaypuHOBOrO TWMy, YacTka TPaHC-i30MepiB B
akux Big 37,9 % [0 48,7 %, Wnaxom po3paxyHKy oTpu-
MYEMO, LLO TiNbKK 3 OQHIE0 NOPLIE TakKoro Mopo3vea
[0 opraHiamy notpannse Big 4,5 % 0o 5,8 % npomu-
cnosux Tl (to6To £o 5,8 r). Akwo Ans cepegHLocTaTH-
CTUYHOI NoaMHM 00O0BE CNOXMBaHHS eHeprii 4OPIBHIOE

e

14 countries (Austria, Denmark, Slovenia, Hungary,
USA, Canada, Chile, Latvia, Lithuania, Norway,
Iceland, Saudi Arabia, South Africa and Thailand) have
adopted and introduced best practice policy to elimi-
nate industrially produced trans fatty acids from their
national food stocks, and 26 more countries have
adopted this policy, which will come into force in the
next 2 years. The list includes countries with high and
upper middle income. No low or lower middle income
country has done this and only three lower middle-
income countries (India, Kyrgyzstan, and Uzbekistan)
have such a practice [23].

For example, the 2017 and 2020 World Health
Statistics series noted that the percentage of general
government spending on national health programs in
total spending in Canada in 2017 increased by 0.5 %
to 19.3% compared to 2014, in the USA by 1.2 % to
22.5 %, in Belgium by 0.2 % to 15.3 %. In Ukraine, the
situation is the opposite; in 2017, the level of spending
decreased by 3.4 % to 7.4 % compared to 2014.

In addition, government spending on health care,
including rational nutrition per capita, for example, in
Denmark increased from $2188 in 2000 to $5323 in
2010, in Ukraine from $19 to $133, respectively [1]. As
you can see, the difference is significant.

Currently, the consumption of Tl in Ukraine is
extremely high. But some large domestic companies
and corporations (especially export-oriented ones) are
implementing the accumulated international experi-
ence to reduce Tl as well as the production of safe food
products of high nutritional value: they apply innovative
technologies and deliberately refuse to use hydro-
genated fats, replacing them with high-quality re-ester-
ified raw materials with a Tl content of less than 1 %.
Such approaches can significantly slow down adverse
trends in common risk factors for chronic diseases and
improve nutritional health, reduce mortality, and
improve the demographic situation in the country.

Table 1 shows the results of our own studies of the
actual ranges of TFA content in some products, which
indicate that the highest content of trans fat is observed
in glazes based on non-lauric type fats, in frying fats,
shortenings and, accordingly, in food products made
with their use such as French fries, instant food, ice
cream, etc. So, according to DSTU 4733:2007 "Dairy
ice cream, cream ice, extra rich ice cream", the mass
fraction of glaze should be at least 12.0 %. Considering
that for icing in the production of ice cream confec-
tionery fats based on non-lauric type fats are used, in
which the proportion of trans-isomers is from 37.9 % to
48.7 %, so by calculation we get that with only one
serving of such ice cream, the body gets from 4.5 % to
5.8 % industrial Tls (i.e. up to 5.8 g). If for an average
person the daily energy intake is 2300 kcal, then
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2300 kkan, To 3a pekomeHpauiamu BOO3 smicT TDKK'y  according to the WHO recommendations, the content
A06oBOMY pallioHi He MoBMHEH nepesulyBati 2,5 T3 of TFAin the daily diet should not exceed 2.5 g, consid-

ypaxyBaHHsiM koedillieHTa [J0BOBOrO €HepreTMYHOrO  ering the coefficient of daily energy metabolism (1.1)
06MiHy (1,1) 4NA MIOANHU 3 HU3BKOKO aKTUBHICTIO. for a person with low activity.

Tabnuusa 1/ Table 1
BmicT TpaHc-i3omMepiB KMPHMUX KUCNOT Y MacNoOXUPOBUX Ta KUPOBMICHUX NpoAyKTax
The content of trans fatty acids in fat-and-oil and fat-containing products

Bwmict TDKK Bwmict TDKK
y Xupi, BugineHomy MacoBa 4yacTka y 100 r npoaykry,
3 NPOAYKTY, XUpPY B NPOAYKTI, % BiA CyMM KMPHUX
% Big cymu % Kucnort
HasBa npogykty XUPHUX KUCFOT
Product name The content of TEAs Mass fraction The content of TFA
in the fat isolated of fat in 100 g of the
from the product, in the product, product,
% of the total fatty % % of the total fatty
acids acids
[masyp Ha OCHOBI xupiB
HenaypuHOBOro TUny™ 38,5-49.3 98,5 - 98,8 37,9 -48,7
Glaze based on non-lauric fats*
Mapraput m'akui 0,8-20,0 25,0 - 72,0 02-14,4
Soft margarine
Mapraput cronosui 17,0-48,0 39,0 - 84,0 6,6 —40,3
Table margarine
XKup kyniHapHuiA (LLOPTEHIHT) i N B
Cooking fat (shortening) 15,0-46,0 80,0-99,0 12,0 -45,5
HKup kymiHapHui 24-248 99,7 24247
Cooking fat ’ ’ ’ ’ ’
XKupu xnibonekapcbki Ta ang
KOHOUTEPCBKOI NPOMUCIOBOCTI _ _
Fats for baking and confectionery 15-72 99,7 15-72
industry
Hupu cppuriopki 1,8 40,6 99,5 1,79 - 404
Frying fats
Crpeay 26-74 50,0 — 85,0 13-63
Spread
BOpOLLHAHI KOHAUTEPCLKI
Ta xnibobyno4Hi Bupobu 49_430 6.7 —320 028 —13.8
Flour confectionery and bakery ’ ’ ’ ’ ’ ’
products
Hincu kapronnsi 2,7- 352 10,2-18,0 0,28-6,3
Crisps
HaniBchabpukaTtv 3amopoxeHi
(poniHn) ) ) )
Frozen semi-finished products 22-43 21,6-25,0 0,48-1,1
(rolls)

*

- JKMpW NTaypuHOBOIO TUMY NpU KIMHaTHIA TemMnepaTypi MaloTb TBEPAY KOHCUCTEHLKO 3a paxyHOK BUCOKOro
BmicTy HXXK, BUroToBns0TECA 3 NanbMosgpoBoro, KOKOCOBOrO Macna Ta ix ppakLuin i He MiCTATb TpaHc-i3ome-
pi. Npn BUPOBHMLTBI XUMPIB HENAYPUHOBOIO TUNY HEOOXiAHA KOHCUCTEHLIA AoCAraeTbCa rigporerisadieto 6inbLu
JeLleBMX POCAMHHMX ONill — COHSILLHMKOBOI, pPinakoBoi, COEBOI Ta NafibMOBOI.

* — lauric type fats at room temperature have a solid consistency due to the high content of SFAs, they are pro-
duced from palm kernel, coconut oil and their fractions and do not contain trans isomers. In the production of
non-lauric type fats, the required consistency is achieved by hydrogenation of cheaper vegetable oils namely
sunflower, rapeseed, soybean and palm.

31
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MounHaroun 3 2002 poky daxisui [epxasHoro nig-
npuemcTBa «HaykoBuWiA LLEHTP NPEBEHTUBHOI TOKCUKO-
norii, xap4oBoi Ta XimMi4HOI Ge3neku iMeHi akagemika
N.I. Mepeeas MiHicTepcTBa OXOpPOHM 3[OPOB'S
YkpaiHu» HeoaHopas3oBo 3BepTanu yeary MiHictepctsa
oxopoHu 3gopoB’a YkpaiHu (MO3) Ha HeobxigHicTb
BUPILLEHHS NUTaHHS Woao pernamenTadii Bmicty TDKK
Y KMPOBMICHIl npogyKuii. Ak gogaTkoBa iHhopmaLlis
HagaBanucb HaykoBi (hakTW Ta JOKasu  LUKIAMWBOrO
BMNMBY NPOMUCIIOBUX TPAHCXKUPIB Ha OpraHiaMm noau-
HW, 0COBNMBO AUTAYWIA.

Ha cborogHi BuMorn wogo Bmicty Tl B OKpeMux
BMOAX MacnoXupoBOi NpoAyKUii BUKNageHo B Hauio-
HanbHWUX cTaHaapTax (Tabn.2), npu LbOMY BOHU BULLE
3a pekomeHgoBaHi BOO3, ane He oxonmniwowTh BECb
CrekTp (aCOPTUMEHT) XUPOBMICHMX MPOAYKTIB.

Y nunHi 2020 poky 3pobrneHo nepLui KpokK 4o perna-
meHTauii TDKK B YkpaiHi. BignosigHo go nnaHy 3axo-
AiB 3 BUKOHaHHA Yrogy npo acouiauito Mix YKpaiHowo
Ta €sponevicbkum Cotozom (n. 229 i n. 230) Haka3om
MOS Big 06.07.2020 p. Ne 1613 «[po 3aTBEpOKEHHS
MNpaBun gofgaBaHHS BiTaMiHIB, MiHEpanbHUX PEYOBWH
Ta JesKMX iHLWMX PeyoBMH [0 XapyoBWX NPOJYKTIBY»
NPUAHATO obMexeHHs npommcnosux TDKK i B posaini
V (n.2) 3a3HayeHo, WO «..BMICT TPAHC-XUPHMX KUCHOT,
SKi He € TPaHC-KMPHUMK KUCMNOTaMmu, WO NpUpoaHO
MICTATBCS B XMpax TBAPUHHOTO MOXOMXKEHHS, HE MOBU-
HeH nepesuwyBati 2 1 Ha 100 r 3aranbHOi KiNbKOCTI
YCiX KMpiB, IO MICTATbCA Y XapyoBOMY MPOAYKTI»,
T06T0 2 %. Taki 06MeXeHHsI CTOCYIOTbCA MPOAYKTIB,
Lo NpU3HaYeHi ANs nocTavaHHs B 3aKnaan po3apioHoi

e

Since 2002, the specialists of the L.I. Medved’s
Research Center of Preventive Toxicology, Food and
Chemical Safety, Ministry of Health, Ukraine (State
Enterprise) repeatedly drew the attention of the Ministry
of Health of Ukraine to the need to address the issue of
regulating the content of TFA in fat-containing products.
As additional information, scientific facts and evidence
of the harmful effects of industrial trans fats on the
human body, especially for children, were provided.

Currently, the requirements for the content of Tl in
certain types of oil and fat products are set out in
national standards (Table 2), while they are higher than
those recommended by the WHO and do not cover the
entire spectrum (range) of fat-containing products.

In July 2020, the first steps were taken towards the
regulation of TFA in Ukraine. According to the Plan of
Measures for the Implementation of the Association
Agreement between Ukraine and the European Union
(clauses 229 and 230), the Order of the Ministry of
Health dated July 6, 2020 No. 1613 “On Approval of the
Rules for Adding Vitamins, Minerals and Certain Other
Substances to Food Products” provides limitation of
commercial TFAs while section V (clause 2) states that
“..the content of trans fatty acids, other than trans fatty
acids naturally found in fats of animal origin, should not
exceed 2 g per 100 g of the total amount of all fats con-
tained in food product”, i.e. 2 %. Such restrictions are
applied to products intended for supply to retail estab-
lishments and for final consumption.

Tabnuus 2 / Table 2

PernameHTun TpaHc-isomepiB oneiHoBOi KUCNOTU B YKpaiHi
Regulations for trans-isomers of oleic acid in Ukraine

FpaHn4yHO AONYCTUMMUI PiBEHD,
HopmaTtuBHMIA AOKYMeEHT % BiA CYMM XWPHWUX KACFOT
Ne 3/n .
Regulatory document Maximum allowable level,
% of total fatty acids

OCTY 4335:2004

1 «XKupu nepeetepudikoBaHi. 3aranbHi TEXHIYHI yMOBU» Big 0 o 10
DSTU 4445:2004 0to 10
Spreads and fat mixtures. General technical conditions
OCTY 4445:2004

5 «Cnpeawn Ta cymiwi xupoBi. 3aranbHi TEXHIYHI YMOBU» He GinbLwe 8,0
DSTU 4445:2004 No more than 8.0
Spreads and fat mixtures. General technical conditions
OCTY 4465:2005

3 «MaprapvH. 3aranbHi TEXHIYHi yMOBU» He Ginbwe 8,0
DSTU 4465:2005 No more than 8.0
Margarine. General specifications

4 OCTY 4564:2006 «MiHapuHu. 3aranbHi TEXHIYHI yMOBU» He Ginbwe 8,0
DSTU 4564:2006 Minarine. General specifications No more than 8.0
OCTY 5005:2008

5 «3aMiHHUKM kakao-macna. 3aranbHi TEXHIYHI yMOBU» He Ginbwe 2,0
DSTU 5005:2008 No more than 2.0
Cocoa butter substitutes. General specifications
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TOpriBni Ta ANs KiHLEBOro CNoXMBaHHS. FAKLIO Xapyo-
BUI NpoayKT micTuTb noHag 2 r Ha 100 r TIKK Big
3aranbHoOi KifbKOCTi XWpy, TO NOCTa4anbHUK Takoro
XapyoBOro MpomykTy 3000B'A3aHWi Hapath iHgopma-
Lil0 iHWMM onepaTopaM PUHKY MpO KinbKiCTb NpoMu-
cnosux Tl. Lle ctocyeTbes nuiue TUX NpoaykKTiB, ki He
Mpu3HadveHi 4ns KiHUEeBOro CrMOXWBaHHsA, a 3acToco-
BYHOTbCS SIK iHrpedieHT Mpu BUPOOHULTBI Pi3HOMAHIT-
HUX Xap4oBWX NPOAYKTiB. Kpim Lboro, B Hakasi BnepLue
HafaHo Bu3HauyeHHs TepMiHy «TDKK», ske Bignosinae

TepMiHy €Bponeiicbkoi areHuii 3 xap4oBoi be3neku

(European Food Safety Authority — EFSA).

BucHoBku. Bumorn Hakazy MO3 VYkpaihu Big
16.07.2020 p. Ne 1613 «[po 3atBepaxeHHs lNpasun
[0[aBaHHS BiTaMiHIB, MiHEpanbHUX PEYOBUH Ta Aes-
KUX [HLMX PEYOBMH [0 XapyoBWMX NPOOYKTIB» BXe
Habpanwu YMHHOCTI y BepecHi 2023 poky, TOMy BBaXae-
MO [OLINbHUM BXWUTWU aKTUBHUX 3axopis, abu 3abes-
MEYNTMN 3HKEHHS PUNKY BUHUKHEHHS YU 3arOCTPEHHS
aniMeHTapHO-3aMeXHUX 3aXxBOPIOBaHb HAaCEMEHHS.
BBaxaemo, L0 AOCArHEHHS MO3WUTUBHUX pe3ynbTaTiB
ANS HIBESOBaHHA HEraTMBHOMO BMNMBY TpaHC-XuUpiB
MOXINMBE 3@ PaxyHOK:

- lMpoKoMacWTabHMX NPOCBITHULLKUX KammMaHin
BMCOKOrO HayKoBOro piBHS B 3acobax MacoBoi
iHbopMmallii, Lo cnpusaTuMe 36iNbLUEHHI0 06i3HaHO-
cTi cnoxusavis npo Brinue TIKK Ha opraHiam i nia-
BULLIEHHIO SIKOCTi XUTTS;

- BMPOBagXeHHs B MPaKTUKy 3aranbHOOCBITHIX
3aknagis, NOYMHAUM 3 OOLWKITbHUX YCTaHOB, Aep-
XaBHUX Mporpam y ranysi perynioBaHHs paLioHy
XapyyBaHHS LUMISXOM NPOBEAEHHS CUCTEMATUYHMX
YPOKIiB 300pOB’Sl 3 BUKNaAaHHSAM OCHOB 30anaHco-
BAHOrO XapyyBaHHS Ta XapakTepUCTUKOK Yyxopia-
HMX KOMMOHEHTIB 1Xi.

Takun nigxig cnpuatume opMyBaHHIO 300POBUX
3BMYOK LUOZO Xap4yBaHHS, CMOXUBAHHK KOPWUCHUX
Xap4oBMX MPOAYKTIB, MOCTYNOBOMY 30iMblUEHHIO Tpu-
BanoCTi aKTUBHOIO XMUTTS HAaceNeHHs! i CTBOpUTL nepe-
OYMOBW [N OOCSTHEHHS Lifei ctanoro po3BuTky.
Apxe YkpaiHa B3dna 3abos’s3aHHs o 2030 poky Ha
TPETUHY 3MEHLUUTU NepeavacHy CMepTHICTb Bif HeiH-
(heKUiHMX 3aXBOPIOBaHb.

KoHdpnikT iHTepeciB. ABTOpK 3a3Ha4atoTb Npo Bij-
CYTHICTb KOHCNIKTY iHTEpeCiB.

If a food product contains more than 2 g per 100 g
of TFA of total fat, its supplier is obliged to provide infor-
mation to other market operators on the number
of industrial Tls. This is applied only to those products
that are not intended for final consumption but are
used as an ingredient in the production of various food
products.

In addition, for the first time, the Order provides a
definition of the term "TFA," which corresponds to the
term of the European Food Safety Authority (EFSA).

Results and Conclusions. Due to the fact that the
requirements of the Order of the Ministry of Health of
Ukraine came into force in September 2023, we con-
sider it expedient to take active measures now to
reduce the risk of the occurrence of exacerbation of
nutritionally dependent diseases of the population. We
suppose that achieving positive results to level the
negative impact of trans fats is possible provided:

a) large-scale educational campaigns of a high sci-
entific level in the media, which will help to increase
consumer awareness of the effects of TFA on the body
and improve the quality of life;

b) introduction of state programs in the field of diet
regulation into the practice of general educational insti-
tutions, starting with preschool institutions, by conduct-
ing systematic health lessons teaching the basics of a
balanced diet and characterizing foreign food compo-
nents.

Such an approach will contribute to the formation of
healthy eating habits, the consumption of healthy
foods, a gradual increase in the duration of the active
life of the population and will create prerequisites for
achieving the UN Sustainable Development Goals, in
relation to which Ukraine has committed itself to
reduce premature mortality from non-communicable
diseases by a third by 2030.
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