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At the present stage of fishing industry development in Ukraine, considerable attention should be paid to
the intensification and reproduction of aquatic bio-resources. One of the important prerequisites for achiev-
ing these goals is the balanced feeding of fish, which is the basis of fishing industry efficiency, as it deter-
mines the state of health, reproductive capacity, intensity, and growth rate of the fish. In addition, it is neces-
sary to take into account the economic component and the environmental friendliness of feed components,
since most of the costs of fish farms are related to feeding. That is why the aim of our work is studying the
influence of natural mineral additives (activated bentonite, saponite) on the trace element composition and
the state of caviar antioxidant protection system, provided that they are introduced into the basic ration of
carp females during the pre-spawning period. The studies were conducted on three groups of female carp,
which, by the principle of analogues, were divided into one control and two experimental groups of 5 indi-
viduals in each. Carp females of the first experimental group were fed a balanced compound feed with the
inclusion of activated bentonite in the amount of 0.2 % of the feed weight, females of the second experi-
mental group - with the inclusion of 5 % saponite in the basic feed composition. Females of the control
group consumed the same compound feed without additives. At the end of the experiment, 3 samples of cavi-
ar were selected in all groups. In the experimental samples of the first group (with adding 0.2 % of bentonite
in the diet of carp females) there was a significant increase of zinc content by 30.5 % (p<0.05). Besides, add-
ing 5 % of saponite in the second experimental group enabled to reduce the content of heavy metal — nickel
by 3 times (p<0,05), which may indicate the sorption capacity of saponite. At the same time, the effectiveness
of using activated bentonite in the amount of 0.2 % was proven while assessing the state of the caviar antiox-
idant protection system. In this case the adding of this mineral contributed to a significant increase in the
activity of superoxide dismutase by 1.8 times (p<0.01). There was also a significant decrease of TBAs by
97 % as a result of adding saponite in the given amount to the main ration. Based on the obtained results, it
becomes clear that using 0.2 % of activated bentonite clay of the feed weight has almost the same effect on
the quality of caviar as using 5 % saponite clay in the ration of female carp.

Keywords: activated bentonite, saponite, minerals of natural origin, carp, caviar, trace elements, state of
antioxidant protection system.

EOEKTUBHICTbD BUKOPUCTAHHSA MIHEPAJIIB IPUPOHOI'O NIOXO’KEHHA B
PALIOHI CAMUIb KOPOIIA

O. O. bamypesuu,
IactutyTt pubnoro rocogapcrsa HAAH Ykpaiawm, Bysn. O0yxiBceka, 135, M. Kuis, 03164, Ykpaina

Ha cyuacnomy emani pozsumky pubnozo eocnodapcmea 6 Yrpaini 3nauny yeazy eapmo npudinisimu iu-
mencugixayii ma giomeopennio 800Hux 6iopecypcis. OOHIEIO 3 8ANCIUBUX NEPEOYMO8 Ol GUKOHAHHS YUX
3a60akb € 30ANAHCOBANHA 200i6/15 NILOHUKIE pubd, WO € OCHOBOI eEeKMUBHOCMI PUOHUYIMEA, OCKIIbKU came
B0HA GNIUBAE HA CMAH 300p08 s, PiGeHb GIOMEOPIOEANLHOI 30AMHOCHI, THMEHCUBHICb Md PiGeHb POCHLY
pub. Jlo mozo sc nompioHo 8paxysamu eKOHOMIUHY CKAA008Y MA eKONOZIUHICIb KOPMOBUX KOMNOHEHMIS,
OCKINbKU Oinbuicmeb UMpam 20cnooapcms npunaoac na 2ooismo. Tomy memoio nauioi pobomu € 00Cui-
OJICEHHS GNIUBY NPUPOOHUX MIHEPATbHUX 000a60K (DEHMOHIM AKMUBOBAHUL, CANOHIM) HA MIKPOEIeMeHM-
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HUL CKIa0 Ma CMAawn CUcmemu aHmuoKCUOAHMHO20 3aXUCMY IKPU 3 YMOBU 88e0eHHs iX 00 CK1ady OCHOBHO20
PAayioHy camuyb KOpona y nepeoHepecmosuil nepiod. J{ocniodicennsi npogoounu Ha mMpvboxX 2pynax camuyd
Kopona, sKi 3a NPUHYUNOM aHALo2ié Oyau po3odineri na oony Konmpoavny ma 06i /[ocrionux, no 5 ocobun y
xooicHitl. Camuysm xoponis I [ocnionoi epynu 320008y8anu 30a1aHCO8aAHUL KOMOIKOPM i3 GKIIOYEHHAM )
Hb020 axmugoganozo bewmonimy 6 xinvkocmi 0,2 % 6i0 macu xopmy, camuysm Il Jocnionoi epynu — i3
BKIIIOUEHHAM 00 OCHO8HO20 cK1ady Kopmy 5 % canonimy. Camuyi KonmponvHoi epynu cnoscusanu moti ca-
MUt Kombixopm b6e3 dobasox. V spaskax ikpu I Jlocnionoi epynu suseneno 00cmosgipre nio8uyeH s 6Micmy
yunxy Ha 30,5 % (p<0,05). Kpim mozo eéedenns 5 % canonimy 6 Il Jlocniony epyny cnpuse 3HUMICEHHIO 6Mi-
cmy 8anicko2o memany — Hixenio 8 3 pazu (p<0,05), wo mooice ceiowumu npo copoyitiny 30amuicmes Canomi-
my. Ilapanenvrho 008edeno epexmuenicms 3aCmoCy8anHs akmugosanozo benmonimy 6 xinvbkocmi 0,2 % npu
CKIAOAHHT OYIHKU CIAHY CUCTNEMU AHMUOKCUOAHMHO20 3axucmy ikpu. Tym ygedenus ybo2o Minepary chnpu-
SN0 00CMOBIPHOMY NIOBUWEHHIO akmueHoCcmi cynepokcudoucmymasu 6 1,8 paza (p<0,01). Taxooic npu ege-
OeHHI 00 OCHOBHO20 payiony Canonimy 6 3a0awill Kintbkocmi 0yno euseiene docmosipre snudiceniss THK-
npodykmie na 97 %. Ha ocnosi ompumanux pe3yibmamie cmae 3p03yMinum motl Gakm, wo 3acmocy8ans
benmonimosoi enunu akmueoeanoi' y xinekocmi 0,2 % 6i0 macu KOpMy, NPAKMUYHO MAE MAK CAMO 8NIUBAE
Ha AKIiCMb IKpU, AK 1 3acmocy8ants 5 % enunu canonimoeoi 8 Kopmo8oMy payioHi Camox KOponda.

Knrouoei cnoea: benmonim axmugosanutl, canorim, MiHepaiu npupooHO20 NOXOONCEeHHs, KOPOn, iKpa,
MIKpoenieMeHmu, CIMaK CUCMeMU AHMUOKCUOAHMHO20 3AXUCTIY.

IOPEKTUBHOCTD UCITIOJBb30BAHUSA MUHEPAJIOB IIPUPOJHOI'O ITPOUCXOXKIEHUS
B PAIMOHE CAMOK KAPIIA

0. A. Bamypesuu,
UuctutyT pridHoTO X03s11icTBa YAAH Ykpunsl, yi. O0yxosckas, 135, r. Kues, 03164, Ykpanna

Lenv pabomwl — uccredosanue 8auAHUA OEHMOHUMA AKMUBUPOBAHHO20 U CANOHUMA HA MUKPOIIEMEHM-
HbIU COCTNAG U COCMOSTHUE CUCTNEMbl AHMUOKCUOAHTNHOU 3aWumsl UKPbL NPU YCI08UU 86E0EHUsL UX 8 COCNA8
OCHOBHO20 PAYUOHA CAMOK Kapna 6 npedHepecmogulil nepuod. 1 OnvimHotl epynne cKapmMaueaiu KOMOUKopm
C aKmMueuUpo8aHHviM benmonumom 8 koauvecmee 0,2 % om maccwi kopma, 11 Onvimuou epynne — ¢ 8xove-
Huem 6 cocmas kopma 5 % canowuma. Camxu Konmponvhoti epynnvl nompebisiiu Komoukopm 6e3 006asox.
B I epynne ycmanosneno oocmogepnoe nosviutenue yunxa na 30,5 % (p<0,05), a esedenue 5 % canonuma 6
PAyUuoH cnocobcmeyem CHUIICEHUIO COOEPIHCAHUL madCce020 Memanna — Hukens 8 3 paza (p<0,05). Hoxasa-
Ha Iphexmusnocmsy npuMeHenus aKkmueuposannozo denmonuma 6 xoauvecmee 0,2 % npu cocmagienuu
OYEeHKU cUcmeMbl AHMUOKCUOAHMHOU 3auumyl ukpuvl. 30ech e20 UCNOIb308aHUe CNOCODOCMBOBANO 00CTO8e-
PHOMY Y8enuyeHUuro akmusnocmu cynepoxcuooucmymasol 8 1,8 paza (p<0,01). Taxoce npu esedenuu cano-
HUMA 6 3a0aHHOM KoJudecmeae owlio 0OHapysiceHo docmosepHoe chudicenue THK-npodykmos na 97 %.

Knroueesvle cnoea: Genmonum axmueupo8aHHbIl, CANOHUM, MUHEPALbl NPUPOOHO20 NPOUCXOHCOEHUS,
Kapn, ukpa, MUKposieMeHmsl, COCIOSHUE CUCHEeMbl AHMUOKCUOAHMHOU 3AUUMbL.

Beryn

Ha croromnimmiit 1eHb BiIOMO, IO BAXJIUBUMH (PaKTOPOMH IiIBUIICHHS PHOOTIPOIYKTUBHOCTI € Pi3HI
BUAM KOPMIB 1 KOPMOBHX JOOABOK, SIKi COPUSIOTH HOPMaJIbHOMY MpOLeCy Haryiy pHuO, iX MIoAr4ocTi, ak-
TUBHOMY PO3BHUTKY OpraHi3my Ta iH. Di310JI0TiYHI TPUHIUITHA TOIBII MOTPEOYIOTh MOBHOIIHHOCTI KOPMIB Ta
iXHBOI 30aJJAaHCOBAHOCTI, a paIioHaabHa TOMIBISI PUO MOBHHHA 3a0e3eUyBaTH MMOTPEON OpPTraHi3My SK B Op-
TaHiYHUX, TaK 1 B MiHEPAJIbHUX PEYOBHHAX, TOMY IO CaM€ B TAKMX YMOBaX MOXXYTh OyTH 3a0e31edeHi HOp-
MaJbHHN HOTO picT Ta po3BUTOK [1, 2].

[ToTpebu Kopora B OCHOBHUX IMOXHUBHUX PEUOBHHAX J0OpE BiOMi, OJHAK MTUTAHHS TMOKPAIICHHS SKiCHUX
XapakTePUCTUK PUOHUX KOPMiB HE BTpayae CBOEI aKTyallbHOCTi, OCKIJIbKM CyYacHa CHCTEMa BUPOILLyBaHHS
pubu HeJOCKOHAIIA, 1 B CepeIOBHILlI iICHYBaHHS TiAp0oOiOHTIB BiAOYyBAEThCS IHTEHCUBHE HAKOITMYCHHS TOKCH-
HiB, BAXKKHX METaJiB i HeOe3meTHoi MiKpoMIOpH, 0 3HIKYE IKICTh BUXITHOT TPOIyKItii [3, 4].

OnHuUM 13 BaXKJIMBUX Ta KPUTHYHUX MEPiOJIiB B OHTOI'CHE31 KOPOIIa € pO3MHOKEHHS, TOMY L0 caMme B e
yac 0araTo YMHHUKIB, SIKi HEOOXiqHI pubaM, CTalOTh JiMiTyrouuMH. OCh 4YOMY B L€l 4ac Iy’Ke BaKIMBO 3a-
0e3MeunTH OpTaHi3M IUTiTHUKIB CTPYKTYPHUMH Ta EHEPTEeTUIHUMH €JIeMEHTaMH, 1110, TOJIOBHO, MOXYTh HaJI-
XOJIUTH Pa3oM 3 KOpMOM [5, 6].

AHai3yr0un TOCTYITHI uKepena indopMariii 1o/10 miABUIICHHS SKOCTI Ta Oe3MeKn MPOAYyKTIiB XapuyBaH-
HSl, CTa€ MOMYJIIPHUM BHUKOPHCTaHHS MPUPOJHUX ANMIOMOCHIIKATIB SK MiHEpalbHUX A00AaBOK Ta COPOCHTIB

Ne 3 » 2019 « BICHW/K MNonTaBcbkoi oep>kaBHOI arpapHoi akagemil 133



CIIbCBLKE NOCrnoaArPCTBO. TBAPUHHULITBO

Ha Pi3HHX eTanax BUpOOHHLTBA. HalOinbIm BiTOMUMH Ta BXMBAaHUMH MiHepajaMy Ha TepUTopii YKpaiHu €
TTOKJIAM IIEOJITIB, CAllOHITiB, OCHTOHITIB, aHAJIBIIMMIB Ta TJIAYKOHITIB [7].

Pesynbratu (i3uko-XiMIYHHX JOCIIPKEHb JOBOJATH, 1[0 CAIMIOHIT Ta OCHTOHIT € YHIKaJIbHUMH TJIMHAMHU
3a CBOIMHU MiHEpalIbHUMH Ta (Pi3MYHUMHU BIACTUBOCTAMH [8, 9].

Y4eHi peKOMEHIyIOTh 3aCTOCOBYBATH OCHTOHITH Ta CAITOHITH B Xap4OBiil MPOMHUCIIOBOCTI, TBAPUHHHMIITBI,
CLUILCBKOMY TOCIIOJIAPCTBI, MEJMIINHI SIK e()eKTHBHI COpOLiHHI MaTepiany, aHTHOKCHIAHTH Ta BUCOKOHCIIE-
PCHI MiHepaJli, OCKUIbKA BOHU MalOTh clieliu(idHy KapKacHy OyI0BY MOJIEKYJISIPHUX CHUT 1 MICTATh Y CBOEMY
cKIazi 0e3mia Mikpo- Ta MakpoeneMeHTiB [10, 11]. OckibKH i MiHEpaJin aKTUBHO 3aCTOCOBYIOTHCS B pHO-
HUIITBI, 110 JTOBEICHO MO3UTUBHUMH PEe3yJIbTaTaMH y TOMIBIII PI3HUX BHUIIB PHO, JAOIILHAM 0yJjI0 O 3aCTOCY-
BaTH iX y palioHax caMOK KOpOIla, OCKUIBKH PENPOAYKTHUBHA 34aTHICTh pUO 3HAYHOIO MipOIO 3aJICKUTh BiJ
3a0€3MeUeHHs] OpraHi3My MIKpOCIeMEHTaMH, KOTPi € aKTUBHUMH IICHTPAMH aHTHOKCHIAHTHOTO 3aXHUCTY i
BXOJISITH IO CKJIaay O10JI0TIYHO aKTHBHUX CKIIAJIOBUX, IO PETYIIOI0Th 0OMIH peuoBHH [1, 2, 12—17].

3Ba)kalouu Ha IIe, aKTYAIBHUM 3aBJIaHHSIM € TIPOBEICHHS EKCIIEPUMEHTAIBHUX POOIT 3 BUKOPUCTAHHSIM Y
TOJIBII PI3HOBIKOBHX T'PYI KOPOIa MiHEpaJliB MPUPOIHOTO TMOXOKEHHS IS TOCHTIHKEHHS IXHBOTO BIUIHBY
Ha OpraHi3M pu0 i epEeKTUBHOCTI 3aCTOCYBaHHSA, a Memolo POOOTH € TTOPIBHUIPHA XapaKTEPUCTHUKA 3aCTOCY-
BaHHS aKTMBOBAaHOTO OCHTOHITY 1 CAIlOHITY B TOJIBIII CAMOK KOpOIa y MepeIHEPECTOBUH Mepio]], BUBHAYCH-
HS TIOKa3HHUKIB CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTY, MIKpDOEIEMEHTHOTO CKJaay iKpW Ta KOHIIEHTpaIlii B
Hilf BAKKMX METaJiB, OCKUIBKH caMe BiJ 11 IKOCTI 3aJIe)KHUTh KUTTE3MATHICTH MaltOyTHEOTO TTIOTOMCTBA.

Marepiaau i MeTOAU TOCJiIZKEHD

ExcniepuMenT mpoBeneHo B ymMoBax HaykoBo-gocmigHoi 6a3u AI1 A" «HuBka» IacturyTy pubHOTO roc-
nonapcta HAAH 2017 poky. O6’€KTOM AOCTiIKEHHS CIIyTyBalld CaMULi HUBKiBCHKOI'O JTYCKaTOTO BHYTpi-
IIOPOJHOTO THITy YKpaiHChKO] Jiyckaroi mopoau kopomna. ChopmoBano tpu rpynu pud: n8i Hocnigaux i Ko-
HTPOJIbHY, B KOXKHIN 3 sIKHX Oyyio mo 5 ex3. camunp kopora. KoxkHa 3 rpym Oyia po3milieHa B HEPECTOBI
craBu-aHanoru miomero 0,04 ra.

[IpeameroM HOCHiHKEHHS CIYTYBald MiHEpaJId MPUPOAHOrO IMOXOHKEHHsI OCHTOHIT aKTHBOBAaHUH Ta ca-
TIOHIT, MTOKJIAN SKUX PO3TAIOBaHi Ha TepUTOpPii YKpaiHu.

BenTonit BunoOyBaeThes Ha JlanrykiBepKiid AinsHi Yepkacbkoro pogoBuia OEHTOHITOBUX INIMH. AKTH-
Ballis MPUPOAHUX OCHTOHITIB COJIOI0 BiOYBAETHCS ISl TOTO, a0W MOBHICTIO 3aMiCTUTH KaTiOHU TU(y3iiHO-
ro [Iapy TJIMHHA KaTiOHaMH HATPilo, BHACIIZIOK YOT0 YTBOPIOETHCS HATPIEBHH JTy)KHUI OCHTOHIT, 110 Ma€ BHU-
COKY IucrepcHicTs [18].

CanoniToBe 60poIIHO, siKe OyJI0 3aCTOCOBaHE B HAIIMX JOCTIKEHHSX, — 3 ponosuma TamkiBcbke Cra-
BYTCBKOTO palioHy XMeNbHHUIILKOT 001acTi.

lopiBnro pub MPOBOIWIIM KOXKHOTO JHS B PaHKOBH dac. KOHTpousbHIH Tpymi 3rofoByBanu 30amaHcoBa-
HUH KOMOIKOpPM CTaHIIAPTHOTO CKiany B KimbkocTi 10 % Big macu pu6. Camurisam kopomna | ta 11 [locmiganx
IpyI BHOCHJIM TOHM caMuii KOMOIKOpM, ajie 3 JOJaBaHHSM JI0 CKJIaJy OCHOBHOTO pallioHy OEHTOHITOBOI IIHU-
HU aKTUBOBaHOi B KibKocTi 0,2 % Ta camoHiTy B KinbkocTi 5 %, BiamoBizHo. EkcriepuMeHT TpuBaB mpoTsi-
rom 37 AHiB 70 MOYATKy HEPECTOBOI KaMIIaHii.

[Tix wac mocmimKeHb TPOBOIUBCS (POHOBUM KOHTPOJIb TiIPOXIMIYHOTO Ta TEMIIEPATYPHOTO PEKUMIB CTa-
BiB. Li moka3HuKu OyJIM B ONTUMAIILHUX MEXaX JIJIsi akTHBHOT'O 3aCBOIOBaHHS TKi.

o 3akiHYeHHi JOCIioy MPOaHaTi30BaHO BIUIMB LIUX MiHEPAJTbHUX JO0ABOK Ha MiKPOEIIEMEHTHHN CKJIa]l
IKpY Ta aKTUBHICTh y Hill aHTHOKCHIAHTHUX (DEPMEHTIB MIITXOM BiAOOPY 3 KOKHOI TPYIH 1O 3 3pa3kh CTa-
TEBUX MPOAYKTiB puO. [IJis1 BU3HAUCHHS MiKPOEJIIEMEHTHOTO CKJIAAY iKpH, AOCIIIKYBaHyY iKpYy BUCYIIyBalH B
cyumibHIN madi npu remneparypi 108 °C no noctiiinoi macu. [loTiM BUKOHYBanu ii criaytoBaHHs 3a METO-
JIOM MOKPOT'O 030JTFOBaHHS B a30THIH KUCIIOTI (MapKH X. 4.) mpotsiroM 12—18 roa. 1o moBHOTO 3HEOAPBICHHS
CyMimi, y Ky I0AaTKoBO AofaBanu 5—6 kparumH 30 %-ro nepokcuay BoAHIO (Mapku X. 4.). KijgbpkicHe BH-
3HAYCHHSI KOHIICHTPAIlil BXKKUX METaJIB 3/11HCHIOBAIM MPSIMUM BCMOKTYBAaHHSIM PO3YUHY Y MPOIaH-OyTaH-
TIOBITPSTHE TIOITYM’sI 32 IOITOMOTOI0 aTOMHO-abcopOIiiHoTo criekrpodoroMerpa mapku C-115M [19].

KoHmeHTparlito Ji€eHOBUX KOH FOTATIB JOCIIHKYBAIN 32 METOJIOM, ITI0 IPYHTYEThCS Ha PEaKIlii ONTHIHOL
TYCTHHH T'€lITaHi30POIaHOIBHOTO eKCTpakTy JininiB [20]. Busnayenns konuentpanii TBK-akTuBHuX mpo-
OYKTiB MPOBOJIWIN CHEKTPO(YOTOMETPHYHO 32 KOJBOPOBOIO PEaKii€io 3 Tio0apOiTypoBoro kuciororo [21].
AKTHBHICTb CyNEPOKCHIINUCMYTa3d — 32 BU3HAYCHHSAM BiJICOTKA TaJIbMYBaHHS peakilii BiAHOBIICHHS HITPO-
CHUHBOTO TETPA30JIisl y IPUCYTHOCTI (eHazuHMeTacynbdaty [22]. AKTHBHICTH KaTaja3u — 3a 3MIHOIO KOHIIe-
urpanii H,O» [23]. Buznauenns BmicTy 6inka mpoBoawim 3a MetogoM bpeadopn [24].

Opneprkani udPOBI pe3yIbTaTH ONPAIlLOBYBAJIH CTATUCTUYHO 3a JIOTIOMOTOK) CTAHJAPTHOTO MaKEeTy CTa-
TUCTUYHUX TporpamMm Microsoft EXCEL. BupaxoByBanu cepenHi apudmernyHi Bexnunaud (M), cepeaHro
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KBaJpaTHYHy NOMWIJIKY (m) i BiporigHicte pisHulb (P) MiX mociimkKyBaHMMH cepelHbOApU(IMETHIHUMHU
BeJIMUMHaMU [25].

Pe3yabTaTu 10ocaigxeHsb Ta ix 00roBopeHHst

Taxki MeTanu, sSIK MUHK, MaHTaH, MiJb Ta PepyM € )KUTTEBO HEOOXITHUMU Il BUKOHAHHS B OpraHi3Mi pud
0aratboX peryIATOpHUX (QYHKITIH. BomHodac mepeik BaXKAX METaIiB MICTUTh €JIEMEHTH, O10JI0TIYHY POJIh
y JKMBUX OpraHi3Max JUIsl sSIKUX HE BU3HAYEHO, 1 sIKI TOKCUYHO BITMBAIOTh HABITH Y HEBEJIIMKUX KOHIIEHTpPALli-
sx. Jlo TakUxX eIEMEHTIB HajleXKaTh CBUHEIb, KaaMil, Hikelb [26].

VY tabmurii 1 HaBeneHi JaHi PO BIDIMB JOOABOK aKTUBOBAHOTO OSHTOHITY Ta CAIlOHITY JO PaIlioHy CaMHIIb
KOpOIIiB Ha BMICT AEIKHX MIKPOEIEMEHTIB Ta BAKKMX METAJIB B IKpl. AHANI3YIOUN PE3yJIbTaTy JAOCIIIKEHb,
croctepiraeMo migBuiieHHs BmicTy 3amiza B [ ta Il Jocnianux rpynax Ha 27,4 ta 89,9 % BignoBinHO mopiB-
HSHO 3 KOHTpOJeM. Xo4ua OTpUMaHi pe3yibraT He AocToBipHi (p<0,5), moTpiOHO 3a3HAYMTH, IO caMe 3ai30
BXOJIUTH JIO0 CKJIATy TEMOBMICHHX (DEpMEHTIB, IIIO BiirpalOTh BAKIMBY POJIb ¥ 3aXUCTI MOJIEKYJI TEMOTJIOOIHY
BiJl OKCHJIATUBHHUX YIIKOIKE€Hb Ta OEpyTh Y4acTb y 3B’sI3yBaHHI NOTCHIIHHO HEOE3NEYHNUX MPOAYKTIB 0OMiHY
PEYOBHH, IO TaK UM TaK MMO3UTHBHO BIUIMBAE HA PO3BUTOK TOHAJ B OpraHi3mi kopona [27, 28].

[lomo mmuHKY, TO HOTO 610JOTIYHY POJh B OPTaHi3Mi pul y Tepioj] iIHTEHCHBHOTO PO3BHTKY Ta CTaTEBOTO
JO3piBaHHS Ba)XKKO MEPEOIIHUTH, OCKITIBKM HOT0 3HAYHE HAKOMWYEHHSA y CTAaTeBHX MPOAYyKTaX 00yMOBJIEHO
CTHMYJIIOIOYMM BIUIMBOM Ha penpoldyKTuBHY ¢yHkuUito [29]. ¥V Hocnini | cocrepiraeTbes AOCTOBIpHE Mif-
BumieHHs ioro BMicty Ha 30,5 % (p<0,05) mopiBusHO 3 KoHTponem, mpu I'JIK y TkanmHax 40 mr/kr
cupoi macu [30].

Biosoriuna posis MapraHuio peanizyeThcst yepe3 (GepMEHTH, 0 aKTUBYIOTHCS caMe IIMM MiKpoelieMeH-
TOM, TOMY AyX€ BaKIMBUM € HOTO HasBHICTb Y KOPMOBHX KOMIIOHEHTaX, OCKUIBKM cCaM€ BiH HO3UTHBHO
BIUTMBA€ Ha PEMPOAYKTHBHI IpolecH Ta pict opranizmy [31]. KpiMm Toro, moBeaeHa #oro eheKTHUBHICTL Y
Mpolecax aHTHOKCHIAHTHOTO 3aXUCTy KJIITHH, OCKIJIBKM CaMe BiH € KaTaJiTHYHUM HEHTPOM 3aXHCHOTO (he-
pmenty [32]. YV Hocnigax I, II He cnocTepiraerbest JOCTOBIPHOTO 3HMXKEHHSI LIBOTO MiKPOEJIEMEHTY BiTHOCHO
KonTtpomto.

Cx0Ky y4acTh B OpPTaHi3Mi Bimirpae Migs. BcraHoBieHo i BAKIIUBE MicIle B aHTHOKCHIAHTHOMY 3aXHCTi
TKaHUH Ta MOKpalleHH1 QyHKIIOHyBaHHS iIMyHHOT cucteMu [33, 34]. B oTpuMaHux pe3ynbTaTax JOCTiKEeHb
HE BHU3HAYEHO OMOCEPEAKOBAHOTO BIUIMBY OCHTOHITY aKTHMBOBAHOTO Ta CAlOHITY Ha BMICT IIbOTO MiKpoesie-
MEHTY B iKpi Kopora.

VY Hocnini Il cnoctepiraerbest AOCTOBIpHE 3HIKEHHS BMICTY HIiKeNMo y 3pas3kax ikpu 3 0,57 mr/kr, y Kon-
tpomi g0 0,19 mr/kr, y Hocmiai (p<0,05). Bimomo, 1110 Hikenb y HU3bKHX KOHIICHTPAIIisIX B OpraHi3Mi KaTai-
3y€ OOMiH JESKNX aMiHOKHCIIOT Ta Bifirpac BaXXIIMBY POJIb Y KPOBOTBOPEHHI, MMPOTE HOTO BUCOKI KOHIEHT-
partii € TokcuaauME st pud [35]. YV Hocaiai I BiaMideHO TiABUIIIEHHS BMICTY ITLOTO MIKPOEIIEMEHTY TIOPiB-
HSTHO 3 KOHTPOJIEM, 110 MO>KE€ CBITYHMTH PO TE, IO y 3pa30K MpoOU MOoTpanuia KpoB, OCKIIBKH HAKOTIMYCHHS
LBOT'O €JIEMEHTY B HU3bKHUX KUIBKOCTSX CIOCTEPIraeThesl y TKAaHWHAX, SIKI HalIMEHIIIe HallOBHEH1 KPOB’10.

lomo mmromMOyMy, TO HOTO Aist HA OpraHi3M TiAPOOIOHTIB € JOBOJI TOKCHYHOIO, ajie 3HIKEHHS BMICTY
LBOT'0 TOKCHKAHTY B 000X JlocmigHux rpymnax mopiBHsHO 3 KoHTpoeM MoXke CBIIUUTH PO cOpOILiiHi Biac-
TUBOCTI OGHTOHITY Ta CaloHITY, MPOTE Li JaHi € He AOCTOBipHUMH [35].

1. Bmicm deakux MiKpoeniemMenmie ma 6aj)xcKux memaie ¢ ikpi Kopona nio yac 320006y6aHHA OeHmMOHinmy
AKMUBOGAHO020 MA CANOHIMY Y CKAAOI NPOOYKYIUHUX KOMOIKopMis, me/Ke cupoi macu (M+m, n=3)

Fﬁgga Fe Zn Mn Cu Ni Pb cd
Kontpoms | 21874751 | 13.73£1.30 | 0.6020.08 | 0.77£0.07 | 0.57£0.10 | 3.49:0.39 | 0.04£0.00
Tocmial | 27.87+6.86 | 17.03£0.54% | 0.4320.12 | 0.53£0.15 | 2.3242.21 | 2.54-0.10 | 0,04£0.00
Tocmia Il | 41,53415.64 | 16435199 | 0512021 | 0,63+0.02 | 0.1940,04* | 2.42+0.28 | 0,04£0,00

Ipumimxa. Pi3HUIA CTaTUCTUYHO BipOTiHA MOPIBHSHO 3 KOHTPOJIBHOIO TPpyIor0: * — p< 0,05.

Barato BueHMX pO3MISNAIOTH NPOAYKTH TEPEKHCHOTO OKHCHEHHS JiMigiB sK TIeBHi OiomMapkepu
3a0pyAHEHHS BOJHOTO CEPEOBHUINA 3 OJHOTO OOKY Ta OioMapKepH MOIIKOAXKECHHS UM ypasKeHHsI TKaHUH Ta X
KJIITHH — 3 iHmI0T0 [36-38].

VY Tabnui 2 nmpeacTaBiICHI IaHi 11010 BIUIMBY aKTUBOBAHOTO OCHTOHITY Ta CAIllOHITY J0 PalliOHy CaMHUIlb
KOpoIia Ha BMICT MPOIYKTiB NEPEKUCHOTO OKMCHEHHS JIMiAiB 1 aKTHBHICTh AaHTHOKCUAAHTHHUX (pepMEHTIB
y iX iKpi.
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2. Bmicm npoOoyKkmie nepekucnoz0 OKUCHeHHA Niniodieé i aKMueHicmy AaHMUOKCUOAGHMHUX (hepMmeHmie y

M’A3axX eKcnepumenmaibHux 2pyn camuysb kopona (M+m, n=3)

Karamaza COJJ Kﬁ;?}i::;ﬂ TBK-nipoxyktn
I'pyna pu6 Mxwmonb HyO, /xB. x Mr | YM. Onr/XB. X MT . C (amomnb /mr 6in-
. . C (amoms/Mr 6111~
Oinka Oinka xa) Ka)
Kontpoin 3,35+0,75 4,92+0,51 1,69+0,39 1,26+0,05
Hocmnig 1 1,84+0,26 7,64+0,17** 1,44+0,23 0,90+0,22
Hocnip 11 1,82+0,29 6,42+0,37 1,38+0,034 0,04+0,00%**

Ipumimxa. Pi3HHIA CTATUCTHYHO BIpOTigHA MOPIBHSAHO 3 KOHTPOJBHOIO Tpymor: ** — p< 0,01, *** —
p<0,001.

VY pesyneraTi OOCHIIKEHb BCTAaHOBJICHO, L0 3TOJOBYBAaHHA CAMHUISIM KOpOIa BKa3aHUX MIHEpaJiB y
MepeAHEPECTOBUI Mepio[ MpPU3BENO 1O 3HIDKEHHSA Katasasu B o0ox JlocnmigHuX TIpynax MOpiBHSHO 3
KonTtponem, mpore 11i pizHUIll He € mocToBipanMHE (<0,5).

[Tpu upoMy 3HAYHO 3pOCTa€ aKTUBHICTH CYNEPOKCHUAINCMYTAa3U B iKpi 38 YMOBHU 3TOJIOBYBaHHS CaMHLSIM
aKTUBOBaHOTO OeHTOHITY B 1,5 pasm (p<0,01), a 3a 3romoByBanHs camnoHiTy — B 1,3 pasu (p<0,5) BimHOCHO
Kontpomto. 30iIbIIeHAS] aKTUBHOCTI CYNEPOKCHUANMCMYTA3H IIiJl BINTUBOM MiHEpAJiB MPUPOTHOTO ITOXO-
JDKEHHSI MOYKHA TIOSICHUTH JIIEI0 HAssBHUX Y JJ00aBKax MIKpPOEIEMEHTIB IUHKY, KyNPyMy, MaHTaHy, OCKITbKA
IHTEHCHBHICTB JIIONEpOKCcHIaLii Ta aHTUOKCHIAHTHHI CTaTyC B OpraHi3Mi KOpOIa 3MiHIOIOTBCS il BILIU-
BOM 10HIB 1TUX eneMeHTiB [39, 40].

VY I ta Il JJocmigaux rpynax OpOCTiIKOBY€EThCS TCHICHINIS 10 3HIDKCHHS BMICTY JI€HOBHUX KOH IOTATiB
BianoBinHO Ha 14,8 % Ta 18,3 % BimHocHO KoHTpOII0, MpOTE i pi3HUI cTaTUCTHYHO He BiporinHi (p<0,5).

Boanouac criocrepiraerscst TeHAeHis 10 3MeHIeHHs Bmicty TBK-nponykTiB B ikpi [ JlocnigHoi rpymnu
Ha 28,5 % (p<0,5), Il Jocaimnoi rpymu — maiixe Ha 97 % (p<0,001) mopiBasiHO 3 KOoHTpONEM, 110 CBITYNTH
Mpo MOCWIICHHsSI ()epPMEHTATHBHOT JJAHKH CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTY B TOHAJaX JIOCIIJKYBaHHX

rpyn puo.

BucHoBku

JlonaBaHHs 10 palioHy KOporlia B IIEpEIHEPECTOBUI Tepio]] OCHTOHITY aKTHBOBAHOTO Ta CAIIOHITY B Kijlb-
kocti 0,2 Ta 5 % Bix Macu KOpMy, BiZIlIOBiTHO, OITOCEPEIKOBAHO HE BILTUBAE HA BMICT MIKPOEIIEMEHTIB Ta BaXK-
KHX METaJIiB y 1Kpi puO, MPOTE BiACYTHICTH BIPOTiTHHUX Pi3HUIG Y JlOCHiqHUX 3pa3Kkax MOKHA MOSCHUTH HEBH-
COKMM CTYIIEHEM 3aCBOECHHS LIUX J00ABOK OpraHi3MOM KOpPOIIa 4epe3 BiJTHOCHO KOPOTKHUi TepMiH rofiemi. He-
3BaYKAFOYM Ha 11, BiIMIUYEHO JOCTOBIpHE MiIBUIICHHS BMicTy ITMHKY Ha 30,5 % mpu BHECEHHI JIO CKJIay OCHO-
BHOTO pamioHy camuils kopora 0,2 % OeHTOHITy, a BBeZIeHHS 5 % CalloHITy CIIpHs€e 3HIKEHHIO BMICTY BaXKKO-
r0 MeTay — HIKeIo B 3 pa3u, 10 MOKE CBITUUTH IMPO COPOLINHY 3MaTHICTh MiHepary. OIIHIOIOYH CTaH CHC-
TEMH aHTHOKCHAAHTHOTO 3aXUCTY 1KpH JOCHTIHKYBAaHUX TPYI KOPOIa, MOXKHA PEKOMEHyBaTH BBEJICHHS aKTH-
BOBAHOTO OEHTOHITY i1 CallOHITY B JTOCHTI/KYBaHHX KOHIIEHTPAIIAX Yy PAIliOH TUTITHHUKIB KOPOIA, OCKUTBKA ITi
N00aBKH IMiABHUIYIOTh aKTHBHICTh CYTIEPOKCHATUCMYTA3H Ta CIIPUAIOTH 3HI)KEHHIO BMICTY MTPOAYKTIB ITEPEKH-
CHOTO OKHCHEHHs JimifiB. [IopiBHIOOYY IIi J1Bi T0OABKU B 3alPONOHOBAHUX KOHIICHTPAIISIX, MOXKHA 3pOOHUTH
BHCHOBOK, III0 BBEJICHHSI aKTHBOBAHOTO OCHTOHITY OyJe OiiblI BUTiIHUM B €EKOHOMIYHOMY aCIEKTi, OCKIIBKU
fioro motpeba Ay MOCATHEHHSI BUIIIEHABEIEHHX ITOKA3HUKIB 3HAYHO HIKYA.

Ilepcnexmugu nodanvuiux 0ocriodcens. I1epCIeKTUBOIO MOJANBIINX JOCTIHKEHb € 3aCTOCYBaHHs MiHe-
paJiiB IPUPOJHOTO MOXOHKEHHsI B TOMIBII TOBapHUX TPYIl KOPOMa, OCKIJIBKH CaMe BiH € KiHIIEBOIO JaHKOIO
BUX1THOT POIyKIlii CTABOBOTO PHOHMIITBA.
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