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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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CHUPOBHHA Ta MiATOTOBIICHI HETPATUIIIIHI BIUIM CHPOBUHU MOJAIOTHCS HA JI0O3YBaHHS, 3MIITyBaHHSI,
3 MOCHiTytI0ounM (pacyBaHHSIM FOTOBOI CyMiIlli.

HenonikoM naHuX KOPMIB € Te, III0 BOHM XOY 1 MICTATh OUIbII MUPIIUK HAOIp KOMIIOHEHTIB
Ta BCE K, MOBHICTIO JIaHi CyMilli He 3a0e3MeuyloTh NTHUII0 BciMa HEOOXIIHUMH MOKUBHUMH Ta
Oionoriuno akTuBHUMH pedoBuHamu (BAP).

KopmoBi cymimi [uis JeKopaTUBHOI Ta CHiBYy4YOl NMTHUIII MpeMiyM-KIacy y CBOEMY CKIaIi
MICTSITB JTy’K€ Pi3HOMaHITHUH Habip KOMIIOHEHTIB, KpIM 3€pHOBHX Ta HETPAIUIIHHUX KOMIIOHEHTIB
JI0 1X CKJIQJy BXOJSATH KUTTEBO HEOOXiTHI BiTaMiHU, MAaKpo- Ta MikpoeneMeHTH. [lepen rosoBHUM
MIPOIIECOM 3MIITyBaHHS BiTaMiHHM, MaKpO- Ta MIKPOEJIEMEHTH JI0JIATKOBO 3MIIMIYIOTLCS [UISI KPaIIoro
X TOJTANIBIIIOTO PO3NOAUIEHHS B cyMimi. [{i KOMIIOHEHTH MOXYTh HOCTYNATH Ha MAIPHEMCTBO, SIK
B PO3CHUITHOMY, TaK 1 B TPaHYJIbOBAHOMY BUTIAMI 1 0e3 MoJApiOHEHHS TpaHyIH MOCTYMAIOTh Ha
no3yBaHHs. Jy’ke 9acTo OIOJIOTTYHO aKTHUBI pEYOBHHH 3a0apBIIIOIOTH y Pi3HI KOJIHOPH, JIe 1€ HE €
MPaBHJILHUM, TaK SK NTHIISI PO3Pi3HSIE KOJIBOPH, i B MIEPIIY Yepry moinae Te, mo Oyae MaTH SICKpaBe
3a0apBJIeHHS, TOOTO I MOXKE IMPU3BECTH JI0 TIEepPBITAaMIiHO3Y.

Takum YWUHOM, y3arayIbHIOIOUM XapaKTEPUCTHUKY PO3MVIIHYTHX TEXHOJIOTIYHUX IIPOTECIB
BHPOOHUIITBA KOPMOBUX CyMiIlel, MOXKHA 3pOOUTH BHCHOBOK, IO JIaHI TeXHOJIOTII JOCHTh CXOXKI.
OpHa i3 OCHOBHHX BIJIMIHHOCTEH — I HaOIp Ta KUIBKICTh KOXHOTO KOMIIQHCHTY B pEIenTi. Y
cyMiIlaX eKOHOM-KJIacy IIepeBakae 3epHOBA CHPOBHHA, B JAHUX KOPMax BIICYTHI BITAMIHU, MaKpO-
Ta MIKpOeJIieMeHTH. ¥ KopMax, SIKi BITHOCSTH 10 Oi3HEC-KIIacy, B IGSAKHX € JJOOARKH, X04Ya i B MaJTuX
KUTBKOCTSIX, TPOTE AaCOPTUMEHT KOMIIOHEHTIB, SK 3CPHOBUX TaK 1 HETPAAMIIHHUX, 3HAYHO
30impenuit. 11{o crocyeThesi MpeNCTaBHUKIB, SIKi HaleXaTh HO MPEMiyM-KJIacy, TO 3€pPHOBHUX
KOMIIOHEHTIB y iX CKJIa/i 3HAYHO MEHIIe, a MEPeBaXHO e OLTKOBa Ta HETpauIliiHa CHPOBHUHA
(BOJIOPOCTI, MIMEHWYHI Ta BIBCSHI TUIACTIBIII, S€YHUI TTOPOMIOK, CYXe MOJIOKO, JIPDKKi, PHCOBI
KYJIBKH, apaxic, JIICOBI TOpIXH, sS€UHa IMKApAyIa Ta 1H.). ¥ JIaHOMY KOpPMi MICTATBCS TpaHyJIL0BaHI
BITaMiHH, Makpo- Ta MikpoeneMeHTu. [Ipote, xou 1 Hablp KOMIIOHCHTIB PI3HOMAHITHUX Ha3BaTH
JaHI KOPMH TIOBHOPAIIIOHHUMH HE MOXHA, TaK SK MOXIHMBE BHOIPKOBE TMOITAHHS KOMITOHEHTIB
cyMmimmei. SIK TUTbKH, HANPUKIaI, TpaHyiboBaHi bAP OyayTh 3a0apBiieH] B SKAUCH KOJIp, KA HE
croo0a€eThCsl TMarry3i BiH KATErOPUYHO HE Oyje X CIIOXXKWBATH, 1 BEIUKOI KOPUCTI KOPM HE
TIpUHECe, 1 HaBIMaK|, SKITIO BOHH OYIyTh 3a0apBIICHI B SACKPaBi 1 MPUBAOIIMBI KOJBOPH, TO BiH OyJIe
CTIOXXHMBATH JIAIIIE iX, 0 OyJIe MaTH TaKOX HEraTHBHUIT e(eKT.

KpiM xopmoBuX cymimeli Ha PUHKY KOPMIB IMpEJCTaBJICHI JacoIl Uil JEKOpPaTHBHOI Ta
CHIBYYOT NTHIN Yy BULISAAL KpeKepiB. 3a JAHOIO TEXHOJIOTIEI0 MiJArOTOBIIEHA 3epHOBA CHPOBHHA Ta
TOPIXH MOMAIOTRHCS HA JI03yBaHHS, 3MINIyBaHHS (J0JJABaHHS CKJICIOIOYMX PEYOBUH), (OPMYBaHHSI
KpeKepiB Ta IMaKyBaHHS.

Jlo ckiany Aaaux JaconiiB BXOJUTE CHPOBUHA, B OCHOBHOMY, HEBHCOKOT sikocTi. J[o Toro K
KJIeH, SKUM 3€pPHO T4 FOPIXH KPIILISTHCS O OCHOBH, MICTUTB BEJIMKY KUTbKICTh TBAPUHHOTO OLTKa i
MOJXKE CIPOBOKYBATH BUILIECK CTATCBOT aKTHBHOCTI.

OcTaHHI CBITOBI TCHJICHIII, 3pOCTAaHHSA IIiIH HAa HU3KY IOCIYI Ta TOBapiB 3MYIIYIOTh
JFOOMTEIIB OTAXIB IIYKATH BHPIICHHS TTPO0BOJIBYOL MPOOIeMH I CBOIX YIF0OIeHIIB. OCTaHHIM
HACOM HA PUHKY I10YATH 3'SBISTHCS GOopMOBaHI KOpMHU utd niThlll. [le Kopmu, ogepkaHi METOI0M
I'PaHYJIIOBAHHS Ta CKCTPYAYBAHHS, SKi BITHOCATBHCS JIO KOPMIB TIpeMiyMm-Kiacy. 3a JaHORo
TEXHONOTIEI0 TMIiACOTOBNIEHA BUXiJHA CHPOBHMHA TMOJAETHCS HA JIO3YBaHHS, 3MillyBaHHS,
IpaHyJIIOBaHHS a00 eKCTpyIyBaHHs, OXOJIOJDKCHHs, MOJpIOHEHHS Yy pa3li HEoOXiTHOCTI, 3
MOCIIAYIOUMM KOHTPOJIEM KPYIHOCTI Ta Ha TaKyBaHHSI.

[lepeBaru 1aHuX KOpPMIB:

— 1€ IOBHOPAIIOHHI KOPMH;

— MakKCUMYM KOPHCHHX PEYOBHH Ta 30€peiKeHHS MOKMUBHUX BIACTHBOCTEH;

— MOXJIMBICTh 3rOJyBaTd HEOOXiJHI KOMIIOHEHTH Yy 3arajbHili Maci, Mpu TOraHOMY
MOiaHHI OKPEMO;

— MIJBUIIEHHS MePETPABHOCTI Ta 3aCBOIOBAHOCTI;

— 00'eM cII0KMBaHHS KOPMY 3MEHIIY€ETHCS;
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— TOJIIBHHUII Ta MPUMIIIEHHS MEHIIIE 3a0pyIHIOIOTHCS, a 11 MOKpaIllye CaHITApHUN CTaH Ta
3HMKYE 3aXBOPIOBAHICTH (TIEpeTyCiM BiJl IIUTYHKOBO-KHUIIIKOBUX 3aXBOPIOBAHb);

— TpU TpaHyJIOBaHHI / €KCTPyAyBaHHI 3HUINYIOThCS HMOBIPHI KOJIOHII LBIIEBUX I'pUOiB,
3IATHUX BUPOOJISATH TOKCUHH;

— CKOPOYY€ETBCS Yac Ha po3jiady KOpMy;

— BIJICYTHICTb JIYIITIUHHS NPU BUKOPUCTAHHI 3aMiICTh 3€pHa;

— cyXIu# MOCHiJ y NTaxiB 31 crenudiuHoo roaisieo (GpyKToinHi, KOMaxoiaHi Ta iH);

— rpaHyJM / KpyIKa TpaHCTIOpTabebHi Ta 3aiMatoTh MEHIUI 00T, HIK 1HII KOPMU;

— MEHII CXWJIbHI JI0 BIUIUBY 30BHIIIHBOTO CEPEOBHUIIIA;

— po3Mip Ta popma rpanyi / KpyIKd MOXKYTh OyTH JOBUTPHUMH, 3QJICKHO BiJ BUAY, BIKY Ta
PO3MIpY NTHUILI.

HeoOxigHO BIAMITHTH, IO OJHIEIO 3 BaroMUX IIepeBar MpOIEeCY CKCTPYAyBaHHS HaJl
I'PaHYJTIOBAaHHSM € MOYJIUBICTh BKITIOYECHHS J0 CKJIy KOPMIB ISl IEKOPATHBHOI Ta CIIIBYHO1 MITHITI
BOJIOTHX KOMITOHEHTIB, TAKHX SIK BHYaBKH OBOYEBI1 1 PpykToBi Ta iH. Ileii (hakTop € MOUTHBHUM SK
3 TOYKH 30py PI3HOMAHITTS TPAIMIIIHHOIO KOPMOBOTO paIlioHy NTHI, TaK i 3 TOYKH 30pYy
e()EKTUBHOTO BHKOPHUCTAHHS IMOOIYHUX MPOJYKTIB 1 BIIXOJIIB Xap4oBUX BHpOOHHITB. Cif
3ayBa)KHTH, 1110 BUYABKHA OBOYEBI 1 PPYKTOBI MAIOTh 3JaTHICTH 3a0aPBITIOBATH BUXITHY CYMIIIL.

30BHIIIHII BUTIISAI KOPMIB ISl IGKOPATUBHOL Ta CIIBYHOI NTHIN Mac BEIWKE 3HAYCHHS SIK
JUTS ITaxiB Tak i Juis 11 rocrmoaapiB. CydacHi TeXHOJIOTIi KOPMOBOI HPOMHUCIOBOCTI MOKYTh 3HAYHO
3MIHUTH TPHUPOJTHUN JUIS TPOJYKTIB KoJip. JIekopaTuBHA Ta CIiByHYa HTHIIS Mae J00pe pO3BHHEHI
opranu 30py. BoHa Ma€ 31aTHICTh PO3PI3HATH KOJILOPH — YCPBOHMI, 3CTICHMIA, )XOBTHM, CUHIN Ta iH.
OTxe, camMe TEXHOJOTIl eKCTpYyIyBaHHS MOXYTh HO3BONMTH BBEJCHHS TNPUPOJHUX OapBHHKIB
(HampuKIaa, 3 BUYaBKiB YePBOHOTO Oypsika, MOPKBH, TapOy3a, siONyK, BUHOTpAIy Ta iH.) JI0 CKIaTy
KOPMIB JIJIsl IGKOPATUBHOI Ta CIIBYYOT NTHILL TS OCSATHEHHS TOBAPHOTO Ta CIIOKUBYOTO BHILY.

INSECTS AS A FEED INGREDIENT

Liudmyla Fihurska, PhD, Associate Professor, Department of grain and compound feed
technologies
Odessa National Technology University, Odessa

Since 1961, the world's population has more than doubled and world meat consumption has
quadrupled. Global animal protein consumption is projected to increase by 50 % by 2030. While in
agriculture, its main sources are fish, meat and bone meal. Thinking about alternative sources of
animal protein, the researchers turned their attention to insects. There are more than 90,000 species
of flies on the planct, and each of them feeds on certain wastes: plant, manure, food waste etc.

Benefits of using insects for livestock feed include high nutritional values, feed efficiency,
and reproductive capacities. Insects have the ability to produce by-products; are naturally present in
some livestock diets (e.g. fish, poultry, pigs) and can create additional socio-economic and
environmental benefits. A wide range of suitable insects exists, e.g. Black Soldier Fly (BSF) larvae,
house fly maggots, mealworms, silkworms and locusts-grasshoppers-crickets. BSFs are considered
to have the most potential for feeds.

Today, flour worms, dipteran larvae, as well as crickets, grasshoppers, and cockroaches are
used for the industrial production of protein. Most of the "exotic" protein is obtained from fly larvae
— 52.6 %, mealworms account for 33.7 %, and other types of insects — only 14 %. Due to the
peculiarities of protein production from insects, more of it is used in aquaculture (63.4 %), in pig
and poultry farming.

The size of insect production in the world, of course, does not allow covering the entire
deficit in feed protein in the amount of 30 million tons, but in 2017 was already 1.1 million tons of
such products. And by 2022 it is projected to grow to 1.6 million tons. It is expected that in 2050
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