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BIIVIMB XAPYOBUX KUPIB 3 PI3HUM ’KUPHOKHUCJIOTHUM
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3arajgpbHOBIZIOMO, IO B OPraHi3Mi JIIOJWHH 1 Yy TBApUH BiOYBa€ThCS OIOCHHTE3 TaK 3BaHHUX
enepreTnaHux XKUpHUX KuchaoT (EXXK), 10 skux BiHOCATHCS nanbMiTHHOBAW((C16:0), cTeapuHOBa
(C18:0), manmpmiroosneinoBa (C16:1) i oeinona (C18:1). EXXK yrBOproloThes, TOMOBHEM YHHOM, B
MIEYIHITI 3 HeJIINIAHUX PEYOBHH (BYTJICBOIB, aMIHOKUCIIOT, OPTaHiYHUX KHCIIOT | CITHPTIB).

Brakanoch, mo mosiHeHacwdeHi xupHi kucinotu (ITHXKK), mo wuncna skux BimHOCATHCS
nironena (C18:2, w-6), a-miHoneHoBa (C18:3, -3), apaxinonoBa(C20:4; ®-6), ciiko3ameHTacHOBA
(C20:5, ®-3), mokxo3anenraeHoBa (C22:5, o-3) i moko3arekcacHopa (C22:6, ®@-3), He CHHTE3YIOTHCS
B TBAPHHHOMY OpraHi3Mi, Xo4a HeBeJIUKa KUIbKICTE jJoBromanioropux [THXKK (€20 i C22) moxe
yrBoproBatucs 3 C18 TTHXK, sxi € abcoioTHO HE3aMIHHMME (CCCHIIAIGHUMH) 1 ITOBHHHI
HAJIXOJIUTH J0 OpraHi3my 3 Dxero (BitamiH F).

MeTor JTOCTDKeHb OyJIO BCTAHOBJICHHS 3aJICKHOCTLBUIY Ta PIBHS XUPY B pallioHi Ha
BMICT )KHPHHX KUCJIOT B OpraHiaMi Ja00paTopHUX TBApUH.

M npoBen# eKCIIEpUMEHTH Ha IIypaxs sikl OTPAMYBaTd TpUBATUE Hac 0e3)KUPOBUI pallioH,
30alaHcOBaHU 3a piBHEM OuUTKa, CHEpFil, Makpo- 1 MIKPOEICMCHTIB Ta BiraMiHiB. byio
BCTAQHOBJICHO, 0 Y TaKUX IIYpiB B IMEUIHI[L I B KPOBI 3HAXOAUTKLCS 3Ha4YHA KiTbKicTh EXKK 1 B TOIM
ke 4Jac, cyrreBa KimbKicTh [THXKK, sx -3, Tak i ©-3 pgay. Lli maHi cBiq4aTh Mpo HasSBHICTH
egaorentoro 6iocunTe3y [IHXXK B tRapunnOMY, opranizmi.

CrioxXuBaHHS IIypaMu XapHdOBHX >KHPIB (3BUUAHHOI COHSIITHHKOBOI OJIil, MMAJIbMOBOI OJIii,
OJIMBKOBO1 oJii abo BHCOKQOJCiHOBOT comsmuukoBoi omi (BOCO) BrmBae Ha eHIOTEHHUN
OiocuaTe3 ®-3 [THXK, mpuaoMy 3BuHaiiHa COHSNIHUKOBA OJIis #oro mpurHidye, Toai sk BOCO
HOTO aKTUBYE (J10303aIICHKHO).

Mu BBaxacmo, mo- OiocunTes [IHXKK, 3zokpema o-3 ITHXXK, B TBapmHHOMY Opranizmi
3MIACHIOIOTH €HJIQTEHHI OaKTEPily, Mpo HIO CBIIYWTH HETAaTUBHHUM BIUIMB HA iX PIBEHb aHTHOIOTHKA
JIHKOMINMHY 4 BIHOBJICHHS [X PIiBHY y IMypiB, SKi OTPHUMYBAIM aHTHIUCOIOTHYHHU 3aci0
KBEPTYJIiH.

EFFECT OF DIETARY FAT ON THE ACTIVITY OF PALMITIC ACID
ELONGASE IN THE BLOOD SERUM AND LIVER OF RATS

"Levitsky A. P., Dr. of Biological Sciences, Professor, >Velichko V.V., PhD. Sc., *Selivanska L.
A., PhD. Sc.,'Lapinska A. P., PhD.Sc., Associate Professor, *Dvulit I. P.,PhD. Sc.
!Odessa National Technology University, Odessa
2Odessa National Medical University, Odessa
3Lviv National Medical University named after Danylo Galytskij, Lviv

Energy fatty acids primarily include fatty acids endogenously formed from non-lipid
precursors that are easily oxidized in mitochondria to form ATP. These include palmitic (C16:0),
palmitooleic (C16:1 n-7), stearic (C18:0) and oleic (C18:1 n-9). The latter acid is the main energy
substrate in the animal organism; it easily penetrates the mitochondrial membrane, is more easily
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oxidized in mitochondria than other fatty acids, but is more resistant to thermal peroxidation and
does not form pro-inflammatory mediators [1].

In the chain of reactions leading to the formation of oleic acid, palmitic acid is converted
into stearic acid, which is catalyzed by the elongase enzyme.

To determine the activity of elongase, an indirect method is most often used to determine the
ratio of the content of stearic and palmitic acids (C18:0 / C16:0) [2].

Considering all this, we proposed to determine the activity of the elongase enzyme using the
following formula: Ael= (C18:0+C18:1) / (C16:0-C16:1).

To determine the content of energy fatty acids, we recommend using the fraction of neutral
lipids (NL), which contain the largest amount of triglycerides, the end product of the formation of
these acids [3].

The purpose of this study was to compare two methods for determining the activity of
elongase, as well as to determine the effect of fat nutrition on these indicators.

Table 1 presents the results of determining the content of energy fatty acids in the fraction of
neutral lipids in the blood serum and liver of rats treated with a fat-free diet (FFD) and fatty diets
with the addition of 5 % of the following oils: high-linoleic sunflower oil (HLSO), containing 57.12
% linoleic acid (C18:2 ®-6), high oleic sunflower oil (HOSO) containing 84.57 % oleic acid, and
palm oil (PO) containing 42.02 % palmitic acid.

Table 1 — The effect of fat nutrition on the content of energy fatty acids in the fraction
of neutral lipids in blood serum and liver of rats

Object of Groups Content, %
study C16:0 C16:1 C18:0 C18:1
Blood fat-free diet 26,13 10,81 1,97 37,93
serum high linoleic sunflower oil, 5 % 19,30 7,03 1,56 31,76
high oleic sunflower oil, 5 % 21,54 5,89 1,78 50,08
palm oil, 5 % 26,27 7,96 2,24 42,46
Liver fat-free diet 31,43 11,19 2,65 39,85
high linoleic sunflower oil, 5 % 21,62 6,08 1,69 33,37
high oleic sunflower oil, 5 % 20,66 4,61 1,31 54,10
palm oil, 5 % 25,27 5,69 2,23 44,86

From the presented data, it can be seen that the consumption of HLSO significantly reduces
the content of energy fatty acids compared with similar indicators for rats treated with FFD: 59.6 %
versus 76.8 % for blood serum and 62.8 % versus 85.1 % for the liver. In contrast to HLSO, the
intake of HOSO and PO increases the content of energy fatty acids in serum and decreases very
little in the liver.

Table 2 presents the results of determining the activity of palmitic acid elongase by two
methods. It can be seen that the proposed method, which takes into account the metabolism of fatty
acids, gives higher rates, exceeding those of the first method by 25-35 times.

Table 2 — The influence of fat nutrition on the activity of palmitic acid elongase according to
the results of the determination of fatty acids in the fraction of neutral lipids in the blood
serum and liver of rats

Blood serum Liver
Groups C18:0/ | (C18:0+C18:1)/ | C18:0/ (C18:0+C18:1) /
C16:0 (C16:0-C16:1) C16:0 (C16:0-C16:1)
fat-free diet 0,075 2,60 0,084 2,10
high linoleic sunflower oil, 5 %| 0,081 2,72 0,078 2,26
high oleic sunflower oil, 5 % 0,083 3,31 0,063 3,45
palm oil, 5 % 0,085 2,44 0,088 2,40
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According to the indicators of the first method, the activity of elongase in both serum and
liver changes little with fatty nutrition, while the second method reveals a higher activity of
elongase with the consumption of HOSO: by 27.3 % in blood serum and by 64.3 % in the liver.

A more efficient and adequate method for determining the activity of palmitic acid elongase,
taking into account its metabolic transformations, has been proposed.

It has been established that fat nutrition with the use of HLSO inhibits the endogenous
biosynthesis of energy fatty acids. Consumption of palm and, especially, HOSO does not
significantly reduce the endogenous biosynthesis of energy fatty acids, does not reduce elongase
activity, and HOSO even increases it.

Since the consumption of HLSO does not reduce the activity of elongase, the reason for the
decrease in the intensity of fatty acid biosynthesis may be associated with the inhibition of the
activity of stearyl-CoA desaturase.
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AHAJII3 CITOCOBIB I TEXHOJIOI’_I_I71 BAPOBHUIITBA
KOMBIKOPMIB JJIAA IEKOPATUBHOI TA CIIIBYYOI IITHUIII

€ropos b.B., 1-p Texn. nayk, npodecop, bopayn T.B., kaHja. TexH. HayK, TOEHT
Onecbkuii HAIIIOHAJILHUH TeXHOJIOTiYHUIT yHIBepcuTeT, M. Ofeca

Ha croroHinmHiil JAcHb y PO3NOPSAIKEHHI TOCIOApiB JEKOPATUBHOI Ta CIIBYYOI NTHII €
MTUPOKUAN aCOPTUMEHT TOTOBUX KOPMIB pi3HUX BUPOOHHUKIB, 110 JIO3BOJISIE IM 3pOOUTH TIPABMIIBHUM
BHOIp BiMOBIAHOIO peXXUMY TOAIBII X yiroOeniB. CremiaaizoBaHi TOProBi TOUYKHA MPOTIOHYIOTh
BEJINKY KUIBKICTh TOTOBUX KOPMOBHX cyMimieh. [leff criucok o4oJroroTh IPOCTI 3€pHOBI CyMIIIi,
CyMIIlli HACIHHS Ta TOPIXiB 3 HEBCIMKUM JOJaBaHHSIM BITaMiHIB, MiHEpaIbHUX PEUOBHH, IHIIAX
KOpMiB B Tpanynax Ta iH. J[o Toro », BIacCHUKH JEKOPATHBHOI Ta CHIBYYOi MTHIlI MpH OakaHHI
3HAWIYTH ¥ HPOJIaKi JOAATKORI JIaCOIl Y BHTJISI CyXO(QPYKTIB a0 DKI JUIS Kampu3HUX OCOOWH,
Ky MIPUHAJICTBCS BiZIBApIOBAaTH. PeTebHUI HArJIsIT 32 30BHIITHIM BHUTJISIIOM Ta TIOBEIIHKOIO TTaXIiB
JO3BOJISITOTE  BCTAHOBHTH TIPAaBWJIGHUN DAIliOH JUIS CBOTO VYIIOONEHIST 1 BU3HAYUTH HOTO
yIOA0OaHHS JI0 TOTO UM IHIIOTO BUIY KOPMY.

Ha punkKy KOpMIB U1 JEKOPATHBHOI Ta CIIBY4Oi NTHUIlI B YKpaiHi KOPMH IEepEeBa)KHO
IpeJACTaBlAeH] y BUITAAI KOPMOBUX cyMimeid Ta (opmoBanux nacouriB. KopmoBi cymimmi amst
JIEKOPATURHOI Ta CHIBYYOI NTUI]I EKOHOM-KJIACy NEPEBAKHO CKJIAJAI0THCS 3 36pHOBOT CHPOBHHU. 32
JIAHOIO TEXHOJOTIEI0 MiArOTOBJIEHA 3€pHOBA CHPOBHHA MOJAETHCS HA JI03yBaHHS, 3MILIYBaHHS, 3
MOCIIAYIOUUM (hacyBaHHSIM TOTOBOT CYMIIIIi.

Henonikom naHuX KOpMIB € Te, IO BOHM MICTATh JIMIIE€ 3€pHOBY CHPOBHHY 0e€3
JIOJJAaTKOBOTO BHECEHHS BITaMIiHIB, Makpo- Ta MikpoesjeMeHTiB. To0To, Taki KOpMH HE MOXKHA
BBa)KaTW OBHOPAIIIOHHUMHU.

KopmoBi cymimni anst [eKopaTuBHOI Ta cHiBydoi NTHIll Oi3Hec-Kilacy y CBOEMY CKJaji
MICTSITh 3€pPHOBY CHPOBHHY Ta IMUPOKHHA CHEKTP HETPATUIIMHUX BHAIB CHPOBHHHU, TAaKHX SK
Cyxo(pyKTH, TpelbKi ropixu, apaxic Ta iH. 3a JaHOIO TEXHOJIOTI€I0 MiATOTOBJEHA 3EpHOBA
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