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Mono4ko mMaTovyHe OOXOMNMHE € YHiKanbHUM NPoAYyKTOM
pobo4mx 64xXin, a came CEKPETOM iXHiX IMOTKOBUX i BEPXHbO-
LLenenHux 3anos. Lle ocHoBHe okepeno NoXMBHKMX i BionorivyHo
AKTUBHMX PEYOBMH ANA NIMYMHOK | MaTok. [1o cknagy mMonou-
Ka MaTO4YHOro 64XKONMMHOMO BXOAUTL LUMPOKUIA CMEKTP MaKpo-
i MikpoenemeHTiB, SKi BigirpaloTb KIOYOBY POrib Y PO3BUTKY
OOKOnMHOI cim’i, perynsuii 06MiHy pevoBuH. Monovko MaTovHe
O0>KONUHE € NepCnekTUBHUM NS 3aCTOCYBaHHA Y MEAULINHI,
dapmaueBTuLi, kocMeTonorii Towwo. MNMopiBHANLHE BUBYEHHSA
MiHepanbHOro cknagy MaTo4yHOro MofnoYvka, OTPUMaHoro Bif
pi3HMX nopig 64>in Ta B pi3Hi Nepioan poky € BaXnNMBMUM Ans
PO3YMiHHs1 BiOXiMIYHUX MeXaHI3MiB MOro cekpeLii 1 onTumisadii
TEXHOSMONYHMX YMOB OTPUMAHHS LibOro NPOAYKTY 3 MakCUMarib-
HO BMCOKOO BionorivyHoo UiHHicTo. MeToto poboTu Gyno no-
PiBHATM 3MiHM BMicTYy Migi (Cu), MmaHrany (Mn), unHky (Zn), Ko-
6anbty (Co) 1 Hikerto (Ni) y MonouLi MaTto4YHOMY GPKONMMHOMY;,
OTPUMaHOMYy B Pi3HWI Yac, a came: y TpasHi, YepBHi 1 NWMHI Big,
MELOHOCHMX OKin YoTMpbOX nopig (nigBuaiB) — KapnaTCbKoi
ooxonu (Apis mellifera carpatica), kpaiHcbkoi 6axonu (Apis
mellifera camica), iTaniicbkoi 6mxonu (Apis mellifera ligustica)
Ta yKpaiHcbKoi ctenoBol 6axonu (Apis mellifera sossimai).
Y pesynbraTti AOCHiMKEHHST BCTaHOBINEHO BapiabenbHICTb 3MiH
BMICTY MIKpOENEMEHTIB Y MOMoYLi MaTO4HOMY OKONMMHOMY
gocrnigpkyBaHux nopig (nigBuais) 6mkin 3anexHo Big nepiogy
NOro oTpMMaHHs.

Knro4yoBi cnoBa: Mono4yko MmaTtodHe 6a)KonmHe, Mikpo-
enemeHTu, Apis mellifera carpatica, Apis mellifera carnica,
Apis mellifera ligustica, Apis mellifera sossimai

BcTyn

MiHepanbHWi cknag MoroYka MaTo4HOro GKONMHO-
ro (MMB) npeacraBneHuii LUIMPOKUM CMIEKTPOM MaKpo-
N MikpoeneMeHTiIB, siki MatloTb BaxnnBe biornoriyHe 3Ha-
YEHHS1 4N PO3BMTKY NMYMHOK Bmkin. MiHeparbHi peqoBu-
HW CBDKOrO MOSI0YKa MaTOYHOMo B64KONMHOMO CTaHOBMATH
0,8-3 % 1a 2-5 % cyxoro [5, 10]. Y MMB mictatbcs Taki
miHepanu, sk K*, P, S?-, Na*, Ca?, AlF*, Mg?, Zn?*, Fe?,
Cut i Mn?*, a Takox mikpoenemeHTtu: Ni, Cr, Sn, W, Sb, Bi
Ta Ti [4, 7]. OcHoBHUM enemeHTom MME € kanin (K) —
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npubnuaHo 290 mr/100 r (gianazoH 246—-320 mr/100 r),
MeHLUe mictuTbest pocdopy (P) — 210 mr/100 r (194—
235 mr/100 r), marHito (Mg) — 28 mr/100 r (27-31 mr/100 ),
kanbuito (Ca) — 1420 mr/100 r, Hatpito (Na) — 4 mr/100 r
(3—14 mr/100 ), cipkm (S) — 115-140 mr/100r [2, 3, 6, 7].
3 mikpoenemeHTiB, ki mictaATbes y MMB, Bigomo npo
HasBHICTb UMHKY (Zn) — 2,3 mr/100 r (2,0-2,6 mr/10 1),
3anisa (Fe) — 1,2-2,0 mr/100 r, migi (Cu): =0,5 mr/100 r
(0,3-0,5 mr/100 r; go 6 Mr/100 r y oesiknx 3paskax), map-
raHuto (Mn): =0,1 mr/100 r (0,01-0,1 mr/100 1) [3, 7, 12].
Takox MMB mictutb cnigu antominito (Al), 6apito (Ba),
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cTpoHLuito (Sr), kagmito (Cd), ceuHuto (Pb), monibaeHy
(Mo), Hikenito (Ni), xpomy (Cr), BaHagito (V), Tutany (Ti)
B AyXXe HU3bKMX KOHLIEHTpaLlisiX, L0 3aneXuTb B eKo-
TNOrYHMX YMOB YTPUMaHHS 6mpkonmHnx cimen [3, 7, 12].
Yci nepepaxoBaHi BuLLe MiHeparnbHi enemMeHTn € karta-
nisatopamm YNCNEHHNX BIOXIMIYHMX peaKLin, CIpUsaTb
CUHTE3y BinkiB, aHTUOKCUAAHTHOMY 3axUCTy, perynsii
iMyHHOI BigNOBIAi, PO3BUTKY i (OYHKLIOHYBaHHIO HEPBO-
BOI cucTemMu ToLLo. BMmicT MiHepanbHux pevosuH y MMB
MOXXe BapitoBaTV 3aneXxHO Bif HU3KM haKTopiB, 30KpeMa
nopoaw ©mkin, Ce30HHMX KONMMBaHb, MiCLIEBOCTi Ta 0CO0-
nuBocTen xap4oBoi 6a3u. MNMopiBHANBHE BUBYEHHSA MiHE-
panbHoro cknagy MMB pi3Hux nopig y pisHi nepiogn poky
€ BaXXKNMBUM A1 PO3YMiHHS BiOXIMIYHUX MeXaHi3MiB MOro
bopMyBaHHS!, ONTUMI3aL,ii yMOB OTPUMAaHHS LibOro npo-
OYKTY 3 BUCOKOIO Bi0NOriYHO0 LHHICTIO.

MeTa poboT — MNOPIBHATM 3MiHW BMICTY OCHOBHMX
MiKpoeneMmeHTIB, a came 3arisa, MaHraHy, LUMHKY, KO-
Ganbty 1 Hikento y MMB oTprmaHOMy B TpaBHi, YepBHi
Ta NUMHI Big MELOHOCHUX BN YoTMpbox nopig (rio-
sudig): kapnatcbkoi 6mpxonu (Apis mellifera carpatica),
KpaiHcbkoi 6mpkonu (Apis mellifera carnica), iTaniicekoi
6oxonu (Apis mellifera ligustica) Ta ykpaiHCbKOI CTe-
noBoi 6gxonu (Apis mellifera sossimai). BpaxoBytoun
BIAMIHHOCTI Y Di3ioNoriYHMX XxapakTepncTukax pisHux
nopia 64xxin, AOCNimKEeHHsI CE30HHOI ANHAMIKM BMICTY
MiKpoeneMeHTIiB 03BOSISE BU3HAYUTU ONTUManbHi ne-
piogn 360py Ta BUOKpeMnTH nopoau (nigBuan) 6axin
3 MakcMMasibHO BUCOKMM BiofnoriYHMM noTeHLjianom.

LLlo6 miHimMi3yBaTK BNAMB 30BHILLUHIX YMHHMKIB Ha
KinbKiCHWIA cknapg, enemeHTiB gocnigxysaHoro MMB,
eKkcrnepumeHTanbHi 64KonuHi ciM’i yTpyMmyBanu B CTaH-
0apTn3oBaHUX ymoBax. Yci nopogu 6yno po3milieHo
B OOQHaKoBOMY CepeoBuLLi — Bynvku nepebysanu Ha
OfHi naciui, Ha OQHaKOBIN BUCOTI, 3 OOHAKOBUM PiBHEM
iHCONALi, BONMOroCTi 1 TeMnepaTypHOro pexumy. boxonm
Marnu igeHTUYHy xap4oBy 6a3y, sika (bopmyBanacs 3 npu-
POAHOIrO MEAOHOCHOIO Pi3HOTPaB’st 6e3 BUKOPUCTaHHS
JopaTtkoBux nigrogisens. Yci npouenypw aornsay 3a
6mronamm Byro yHidhikoBaHO Ta iX MPoBOAMNM OgHOYac-
HO Ans KOXHOI rpynn. Takui nigxig, AO3BONMB BUKITHOUUTY
abo npyHaiMHi MakCMMarbHO 3HU3UTK BNINB Ccepeao-
BULLIHMX | TEXHOMOMYHUX PaKTopIB, 30CepemKyroum yeary
Ha BHYTPILLUHbOMY, FEHETUYHO 3YMOBIIEHOMY BapitOBaHHI
hisionoro-6ioxiMiYHUX NPOLECIB KOMaX.

MaTepianu Ta meToau aocnigxeHb

HocnigxeHHs nposegeHo y MMB 64xin 4oTupbox
nopig (rmidsudie): kapnatcbkoi 6mkonu (Apis mellifera car-
patica), kpaiHcbkoi 6axonu (Apis mellifera carnica), ita-
nivicbkoi 6mxonu (Apis mellifera ligustica) Ta ykpaiHCbKOI
ctenoBoi 6mxonu (Apis mellifera sossimai). LLlob 3a6e3-
ne4nTu piBHI YMOBW A5 BCIX Nnopig, ©mpkin, Oyno cdopmo-
BaHO YOTMPM TPyMNM OOHAKOBUX 3a CUMOK Bmkonocimen,
a ons ix yTpumaHHs v po3BuTKy 6axin 3abeaneveHo
[JOCTaTHBOHO KiNbKICTIO MEOOBMX i Neproemx pamok. [o0ip
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OmKONMHKX ciMen Anst AoChioKeHb 30iNCHEHO METOJ0M
aHarnoriB 3a pyxXSIMBICTIO, XXUTTE3OATHICTHO, KiNbKICTIO pO3-
nnoay Ta kopmis. MNigaocnigHi 64KONuHI KONoHii po3mi-
LLIeHO Y BigaaneHin YacTnHi OCHOBHOI Naciku, NibOTKaMm
Y pi3Hi 6Ok, LLI06 YHEMOXITMBUTM TaK 3BaHi HANaay iHLLNX
Omkin, Ta gnst ix NnpodinakTukm — GnokyBaHHs. Y nepiop,
6e3 B3sITKM BCi CIM'I OTpUMyBanu igeHTUYHY CTUMYMIO-
BanbHy MiAroAiBnto LyKpoBUM cMpornom. DisionorivyHmm
PO3BUTOK BAXiN-rogyBanbHULL Takox OyB OOHAKOBUNA.
MaTto4He MOMOYKO OTPUMYBanNM BIPOAOBX TPLOX MiCALIB
(TpaBeHb—nMNeHb) 2025 poky. Binbip MMB 3gilicHioBanu,
OOTPMMYIOYUCh YCIX NPaBuI CENTUKM 1 aCenTUKN.

Y pocnigXeHHi BUKopucToByBanu 6aratokopnycHy
cucTemy yTpuMaHHsa 6opxin y Bynukax. CteoptoBanu Cim'i-
BUXOBATENbKN 3 YaCTKOBMM OCUMPOTIHHAM Ta yTpMYyBarm
X Yepes po3aifnbHy PeLUiTKy. Y TakmMX CiM’aX Y HUXKHEOMY
KOpMyci — po3nigHu1Ky, BiNbHO NpavtoBana 6mkonuHa
MaTKa, a y BepXHbOMY KOpMycCi, BigokpemMneHomy Bif
HWXXHBOMO PO3AiNbHOK PELLITKOK, PO3MiLLlyBanu pam-
Ky 3 NI4nHKamu, nepemiweHnmun nicns sigdopy MMB.
OntumanbHoro pesynsrarty 3 otpumanHs MMB Ha naciui
Jocsaranu, 3acToCOBYHOYM ABOMATOYHE YTpUMaHHs. Lie
YMOXITMBUIIO BUKOPUCTOBYBATU (Di3iONOriYHy MOTYXHICTb
ofpasy OBOX MaToK, 3Ha4HO LUBUALLE HAPOCTUTY aKTUBHI
60KonuHi ciM'T Ta B BinbL paHHi TepMiHM posnoyaTty
poboty 3 Bindopy MMB. Tako ABOMATOYHE YTPUMaHHS
4ano MOXNMBICTb NPOAOBXUTU Nepios Bindopy MMB.

TexHonorivyHun npouec oTpumMaHHa MMB poanoyu-
Harnu 3 NnepeHeceHHs NMMYMHOK MiHIManbHOrO BiKy Y LUTYY-
Hi MMCOYKM, SIKi pO3MiLLlyBanu B CiM’siX-BUXoBaTesbkax,
Ta 3anvwanu Ha 72 roguHu, BigTak NPUBMBOYHI paMKu
3 NYMHKaMK nepemilllyBanu B naboparopito, ge y cre-
pynbHUX ymoBax Bigoupanu MMB. CroyaTky, BUKopuC-
TOBYIOUM CKanbnesnb, 3pi3any BOCKOBI Hag0yaoBU Haa
cneuianbHUMU LUTYYHUMU MUCOYKamu, Wob martun 3mo-
ry gictatmcsa 4o NMYMHOK, siKi MNaBakTb Y MaToO4yHOMY
morodui. CrneujanbHUM WnaTtenem Busydany IMYUHKK,
a nicns uboro 3a 4ONOMOTO M’SIKOT CUITIKOHOBOI NOXeY-
K1 npoeogunu Bigbip MMB y cknisiHi npoGipku. 3rogom
BIAMOBIAHY KiNbKiICTb NEPEHOCUNN Y NIIACTUKOBI MiKPO-
npoGipku TNy EnneHgopd mictkicTio 2,0 mn Ta 3amo-
poxysanu npu Temnepatypi —21 °C.

Bu3Ha4yeHHsa BMICTY MiKpoeneMeHTiB NnpoBoagMnu
MeTo40M aTOMHO-abcopObuinHoi cnekTpodoToMETPIi,
BuKopucToBytoun npunag CEJIMI-115 (YkpaiHa).

CTaTMCTUYHMI aHani3 oAep)XaHux pesynbratiB ao-
cnigppkeHb NPOBOAMIM 3a BUKOPUCTAHHSA MPUHLMMIB Ba-
piauinHOl CTaTUCTUKM Ta NakeTa NpUKIagHuUX nporpam
Microsoft Excel i Statistica 3 ypaxyBaHHAM -Kputepito Jo-
ctoBipHocTi CTblogeHTa. PisHnui mixk cepeaHimm apud-
METUYHNMU 3HAYEHHAMW BBa>XXanu BiporigHuMn 3a: * —
P<0,05; ** — P<0,01; *** — P<0,001 [9].

Pe3ynbTaTtu i iXx 06roBopeHHs

Monpw YncneHHi gocnigXeHHs GioximiuHOro cknagy
NPOJYKTIB 6oKINbHMLTBA, Y AOCTYMHIM NiTepatypi HeMae
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Bopobeup M. 1. BMicT MiKpOEIEMEHTIB Y MOJIOULL MaTOYHOMY 6AXOIMHOMY Pi3HUX MOPIiA MEAOHOCHUX BAXIN 3a1eXHO Bia Micaus Biabopy

AeTanbHOI KinbKiCHOI iHbopMaLii LLOAO BMICTY Mikpoene-
MEHTIB Y MaTO4HOMY MOJTOMLL ODKONMMHOMY, OTPUMaHOMY
Bi pi3HUX Nopig MeaoHocHUX Bopkin. HaasHi nyonikauii
CBigyaTh, O OOUH 3 KIOYOBUX EK30TE€HHNX YNHHMKIB,
30aTHUX BNAMBATN Ha MiHeparnbHUin NPodinb MaTo4YHO-
ro MOJioYKa — Lie Xap4oBUiA paLlioH, a TakoX Twn Migro-
Aieni 6mpkin. 3okpema, BXUBaHHA Medy abo caxaposu K
pKepena ByrmeBoiB CpUYMHAE 3MiHN B KOHLEHTPaLSX
Takux enemMeHTiB, sk kanin (K), marnivi (Mg), dbepym (Fe),
mapraHeub (Mn) i poccop (P). MikpoenemeHTu, xo4a
N MICTATbCS1 Y HEBEMNMKMX KINMbKOCTSAX, BUKOHYIOTb HU3KY
KPUTUYHO BaXKNBMX PyHKUIN. Tak, UMHK (Zn) HeobxigHmi
ans nponicpepadii KNiTMH, pereHepadjii TKaHWH | 3a6e3-
neYeHHs aHTUOKCUOAHTHOTO 3axMCTy; 3ani3o (Fe) 6epe
y4acTb y TPAHCMOPTYBaHHI KUCHIO 1 BiOCMHTESI remMornpo-
TeiHiB; Migb (Cu) — y chopMyBaHHi CNONy4YHOI TKAHUHK
i PYHKLIOHYBaHHI aHTMOKCUAAHTHUX (OepMEHTIB; Mapra-
Heub (Mn) — y metaboniami amiHokmcnort; xpom (Cr) —
y perynsuii ByrneBogHOro oomiHy.

MiHepanbHuii cknag MMB e BapiabenbHM, a konu-
BaHHA KOHLEHTpaUii OKpeMUX eNeMeHTIB MOXe cara-
Tn Bia 10 oo 30 %. Ha uto MiHAMBICTbL BNNIMBAKOTb TaKi
YMHHWKK, SIK reorpadpivHe po3TallyBaHHS nacik, Krima-
TWYHI YMOBW, @ TAKOX EKOSOriYHi 0COBNMBOCTI PErioHy
(Hanpuknag, ripcbka um npubepexxHa 3oHa). Hamsuwa
KOHLIEHTpaLlisi MikpoenemeHTiB crioctepiraetbcsi B8 MMB,
3ibpaHOMy Ha opyruii AeHb NiCns NepeHeCEHHS NIMYMHOK,
TO6TO y Tak 3BaHOMy ABOAEHHOMY MaTO4YHOMY MOJIOY-
Lji — came B Liei nepiod iIHTEHCUBHO BigOyBatoTbCs NPo-
LIECU XKMBIEHHST 1 pOpMyBaHHsSI ManbyTHLOI MaTKu.

MopiBHANBHWUI aHanNi3 BMicTYy Kynpymy (Miai)
B MMB 6mkin 4yoTnpbox nopig (rrideudie) — kapraTCbKoi
o6oxonu (Apis mellifera carpatica), KpaiHCbKOi 640-
nwn (Apis mellifera carnica), itanivicekoi 6gxonu (Apis
mellifera ligustica) Ta ykpaiHCbKOi cTenoBoi 6axonu
(Apis mellifera sossimai). Migp € XXUTTEBO BaXXTUBUM Mi-
KpoenemMeHTOM, Lo 6epe yvacTb y hOpMyBaHHi aHTMOK-
CMOAHTHOIO 3aXMUCTY, aKTUBHOCTI PepMeHTIB i nigTpumMLi
HopMarbHOI pob0oTK 3ano3 64xin, SiKi CUHTE3yl0Tb Ma-
TOYHE MOMoYKO. B niacymky npoBefeHuX AOCniaXeHb
MW BCTaQHOBWIIM, LLIO B MaToO4YHOMY MOfouLi, OTpuma-
HOMY Y TpaBHi, HalBULLMIA BMICT Kynpymy 6yB y gocni-
O)KYBaHMX 3pa3kax MaTO4yHOro MoJsioyka yKkpaiHCbKol
ctenoBoi 6mxonu (Apis mellifera sossimai) — 4,48 wmrikr,
LLIO JOCTOBIPHO NMEpPEBMLLYBaB MOKA3HUKN iTamniiCcbKkol
6mxonu (Apis mellifera ligustica) (3,57 mr/kr, P<0,05) Ta
KpaiHcbkol 6mkonu (Apis mellifera carnica) (3,52 mr/kr,
P<0,001). Y maTo4HOMY MOroYLi KapnaTcbKoi 6aKo-
nn (Apis mellifera carpatica) BMiCT Kynpymy CTaHOBMB
4,08 mr/kr Ta 6yB 4OCTOBIPHO BMLLMIA 33 NOKA3HUKN BMiC-
TY UbOrO MiKpOEneMeHTy y 3paskax KpaiHCbKOi 6mpkonm
(Apis mellifera camica) (3,52 wmr/kr, P<0,001). Noka3Hu-
KV BMICTY Kynpymy B Mato4HOMY MOSIOYL, OTPUMaHOMY
y TpaeHi Big 6gxin Apis mellifera ligustica n Apis mel-
lifera carnica, 6ynu HanHwk4umn Ta 6e3 JOCTOBIPHOI
Pi3HMLi Mk coboto. OgHaK BMICT KynpyMy B Maro4HOMY
MOMOULL, OTPMMaHOMY B YepBHiI Bi AOCNigKyBaHWX Nia-
BMAiB / nopig 6opkin, BigpisHABCA Big NonepenHix Halmx
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pesyneraTiB. Y YepBHi HaMBULLIMI BMICT Kynpymy Byno
3acpikcoBaHo B MMB iTaniicbkoi 6mxonu (Apis mellifera
ligustica) (4,30 Mr/kr), WO AOCTOBIPHO NEepeBULLYE BMICT
KynpyMmy y 3paskax Big 64xin Apis mellifera carnica
(2,79 mr/kr P<0,001). Y MMB kapnatcbkoi 6axxonu
(Apis mellifera carpatica) BMiCT KynpyMy OyB Tak camo
BMCOKMM, SIK i B MaTO4YHOMY MOMOUL iTaniicekoi 6mko-
nm (Apis mellifera ligustica), Ta ctaHoBuB 4,24 mr/kr, WO
TaKOX JOCTOBIPHO BULLMIA 33 NOKA3HWMKU BMICTY Kynpy-
My B MatodHomy monouui 6axin Apis mellifera carnica
(2,79 wmr/kr, P<0,01). JOCTOBIpHO BMLLMIA BMICT Kynpymy
Byno 3acpikcoBaHo y YepsHi B MMB ykpaiHcbkol cTenoBoi
6mxonu (Apis mellifera sossimai) — 3,58 mr/kr, P<0,05,
MOPIBHSHO 3 BMICTOM Yy 3paskax MaTO4YHOro Morioyka Big
ooxin Apis mellifera carnica. Cepen pocnigxyBaHUX
3paskiB MMB 4otupbox nopig, (nigemais) 6mkin, Bigidpa-
HUX Y YEPBHi, HANHWXKYi 3HaYEeHHsI (2,79 Mr/Kr) BMiCTy
KynpyMy cnocrtepirans B MaTo4HOMY Mooyl 6axin
Apis mellifera carnica. ¥ MMB, oTpmaHoMy B NUmnHi,
crnocTepiranu 3aranbHy TEHAEHL0 [0 3HVKEHHS BMICTY
Kynpymy y BCiX AOCnigKyBaHux nopig, (nigsuais) 6oxin.
Y MMB Apis mellifera ligustica 36epernncst HanBuLLi Nno-
Kas3HWKu BMICTY Kynpymy — 3,97 Mr/kr, BOCTOBIpHO nepe-
BULLLytOUM MOKa3Huku BMicTy Kynpymy B Apis mellifera
carnica, ki 6ynu HanHwkanmn — 1,49 mr/kr (P<0,001).
MMB kapnatcbkoi 6axonu (Apis mellifera carpatica)
Marno JOCTOBIPHO BULLMI BMICT Kynpymy — 3,36 Mr/kr
(P<0,05), nopiBHsAHO 3 Noka3HMKamu 6axin Apis mel-
lifera carnica. CTaTUCTU4HO OOCTOBIPHY PI3HULIIO BMiC-
TY KynpyMy BCTaHOBIIEHO MiXX MOKa3HMKaMM y 3paskax
MMB Apis mellifera ligustica n Apis mellifera sossimai,
AKI Many HAKYUA BMICT Kyrnpymy, NOPiBHAHO 3 Apis mel-
lifera ligustica, wo ctaHoBuB 2,92 mr/kr (P<0,001).

Akwo nigcymysaTu 1 NOPIBHATY OTPUMaHIi pesynsra-
TV gocnigxeHs BMicTy kynpymy B MMB, To MoxHa 3a-
YB&XXUTK, L0 B MAaTOYHOMY MOSOYL KapnaTcbKol 6ao-
nn (Apis mellifera carpatica) cnoctepiranu BigZHOCHO
BMCOKMIA BMICT KOBanbTy y TpaBHIi—4EepPBHi, 3 MOMipHUM
MOro 3HWKeHHAM y nunHi. BogHovac MMB Apis mellifera
carnica xapakTepu3ayBanocsi HaNHWXYUM BMICTOM Ky-
npymy BMPOOOBX TpaBHs—4epBHA—NMNHS. LLlogo BmicTy
kynpymy B MMB Apis mellifera ligustica cnocTepiranu
TEeHAEHLi0 0O HaKOMUYEHHS KyrnpyMy B Nepiog akTunBe-
HOro Ce30HY (YepBeHb—NMNeEHb), a y 6axin Apis mellif-
era ligustica BuLLi 3Ha4eHHS kynpymy B MMB Ha novatky
Ce30Hy — Y TpaBHi. Y nitepaTypi Hemae aeTanbHuX aa-
HMX MPO BMICT MiHepaniB y Mato4HOMY MOnouLi GmkKin
pi3HMX nopia, ane € uikasi pesynsTtaTy A0CHioKEHHS
Balkanska, Mladenova et al. [1], aki gocnigunu 30 3pas-
KiB MaTo4HOro Mmorodka 3 bonrapii. ABTopy BUMiptoBanm
KOHLIeHTpaLUjto Takux MiHepanis, sk Al, Ba, Ca, Cr, Cu,
Fe, K, Mg, Mn, Na, P, Sr, Zn, a Takox As, Cd, Co, Ni, Pb,
i BCTAHOBWUIM, LLO BMOpaHi MiHepanu 1 MikpoenemeHTm
BUSIBSIEHO Y BiAHOCHO MOCTINHMX KOHLIEHTPaLisiX Y BCiX
npoaHanisoBaHux 3paskax MMB, a BMICT XimMi4HMX ene-
MEHTIB He 3anexuTb Big reorpaciyHOro posrallyBaHHs
KOpMOBOI 6a3u Oain i 3anuwaeTbesa cTabinbHNM 3aBas-
KM rOMeoCTaTUYHOMY peryrnoBaHHio [7].
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MopiBHANBLHUI aHani3 BMicTy maHraHy (Mn)
B MMB 6xin pisHnx nopig (NigBvAaiB) NpoTArom Tpae-
Hs1, YepBHs 1 NUNHSA. [ocnimkeHHs nokasano, Lo BMICT
MaHraHy B MMB ©gxxin 4oTmpbox gocnimKyBaHux nopig,
(nigBmAiB) 3MiHIOBABCS 3aNeXHO Bif CE30HY Ta reHoTUny
komax. BcTaHOBMNEHO TakoX CTaTUCTUYHO AOCTOBIPHI Bia-
MIHHOCTI LIMX 3MiH. HamBuLLmMIA BMICT MaHraHy crnocTepira-
v B MMB, oTpumaHoMy y TpaBHi Bif KapnaTCbKoi Gmxonm
(Apis mellifera carpatica) (2,36 mr/kr) i KpaiHCbKOI B6oKoNM
(Apis mellifera carnica) — (2,10 mr/kr). BusieneHo gocto-
BIPHO HWXYi NOKa3HWKM BMIiCTY MaHraHy B MMB itanin-
cbkoil 6axxonu (Apis mellifera ligustica): pisHMUS 3HaYeHb
Mix Apis mellifera ligustica n Apis mellifera carnica ctaHo-
Buna P<0,05, a mix Apis mellifera ligustica n Apis mellifera
carpatica — P<0,001. lNoka3Huk BMicTy MaHraHy B MMB
yKpaiHCbKOi cTenoBoi 6mxonu (Apis mellifera sossimai)
(1,67 wmr/kr) 6yB npomixkH1M, 6e3 AOCTOBIPHNX BigMiHHOC-
Ten Big iHWmx rpyn. Y MMB, 3ibpaHomy B YepBHi, cTa-
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TUCTUYHO 3HAYYLLMX BIAMIHHOCTEN Y BMICTi MaHraHy mMixk
JocnimKeHMM nopogamu (nigsugamm) 6oxin He BusBne-
HO. BMicT MaHraHy Bu3HayeHo B Mexax 1,48-2,12 mr/kr,
LLIO BKa3ye Ha BiAHOCHY CTabiNbHICTb LbOro enemMeHTa
y ckrnagi MMB B nepiog akTVBHOI NPORYKTUBHOCTI Omkin.
Y MMB B n1nHi HanBuLWMIA BMICT MaHraHy Oyro Busierie-
Ho y 6oxin Apis mellifera carpatica (1,22 mr/kr), a Han-
HWK4nn — y 6axin Apis mellifera sossimai (0,99 mr/kr).
BapTo 3ayBaxuTL, LLIO MM JOCTIANIM JOCTOBIPHE 3HIDKEH-
Hs1 BMiCTYy MaHraHy B MMB 6oxin Apis mellifera sossimai,
MOpPIBHSHO 3i 3paskamu Apis mellifera carpatica (P<0,05).
B iHLWMX rpynax gOCTOBIPHOI Pi3HML He criocTepiranocs.
BigMiHHOCTI y BMICTi MaHraHy Mk nopogamm MoOXyTb
OyTV 3yMOBIEHi iXHIMW reHETUYHUMW OCOONMBOCTAMM.
CTabinbHiCTb MOKa3HUKIB y YEPBHI Ta MEBHE 1X 3HKEHHS
B OKpEMMX MOopia Y NUMHI BKa3yloTb HA POrb aAanTUBHMX
MeXaHi3MiB, CNpsIMOBaHUX Ha 30epexXeHHs1 roMeocTasy
MiHepaniB y NpodyKTax CEKPETOPHUX 3ano3 6axin.

W Apis meliifera carpatica M Apis mellifera carnica
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Puc. 3wiHn BmicTy MikpoenemeHTiB: Migi (Cu), MaHraHy (Mn), umHky (Zn),
ko6ankty (Co) i Hikento (Ni) y MMB, 3i6paHomy y TpasHi, YepBHi

Ta nunHi Big 6mkin nineuais Apis mellifera carpatica, A. mellifera carnica,
A. mellifera ligustica n A. mellifera sossimai

IMpumimka. * — P<0,05; ** — P<0,01; *** — P<0,001 — 0OCTOBIpHi pi3HWL
no A. mellifera carpatica; # — P<0,05; # — P<0,01; #* — P<0,001 —
[[OCTOBIpHI pisHMUi Ao A. mellifera camica; * — P<0,05; > — P<0,01,

»* — P<0,001 — pgocToBipHi pisHuui go A. mellifera ligustica.

Fig. Changes in Cu, Mn, Zn, Co and Ni content in royal jelly collected
in May, June and July from Apis mellifera carpatica, A. mellifera camnica,
A. mellifera ligustica and A. mellifera sossimai

Note. * — P<0.05; ** — P<0.01; *** — P<0.001 — significant difference
to A. mellifera carpatica; * — P<0.05; # — P<0.01; #* — P<0.001 —
significant difference to A. mellifera camica; * — P<0.05; ** — P<0.01,

> — P<0.001 — significant difference to A. mellifera ligustica.
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Bopobeup M. 1. BMicT MiKpOEIEMEHTIB Y MOJIOULL MaTOYHOMY 6AXOIMHOMY Pi3HUX MOPIiA MEAOHOCHUX BAXIN 3a1eXHO Bia Micaus Biabopy

Bwmict uunky B MMB 6in pisHux nopig (nineuais)
y OVHaMiILl BECHAHO-NITHLOrO nepioAay. Y 6mkKin UyHK €
He3aMiHHMM MikpoeneMeHToM, Lo Bepe ydacTb y pyHK-
LjioHyBaHHI (hepPMEHTATUBHUX CUCTEM, perynsuii iIMyHHOI
BIiOMOBIAi Ta cuHTESI GinkiB. BCTaHOBNEHO, LLO BMICT LIMHKY
B MMB Omkin 4oTmpbOox AOCNimMmKyBaHUX Mopig, (Niasmais)
OEMOHCTPYE CTaTUCTUYHO AOCTOBIPHI 3MIHMW, 3aMneXHO Bif
Yacy 3abopy 3paskis i nopig (nigsuaie) 6okin. Hamemwmin
BMICT LIMHKY BusiBrieHo B MMB otpumaHoMy y TpaBHi Bif
6mkin Apis mellifera carpatica (27,49 mr/kr) n Apis mellifera
camica (27,67 mr/kr). Y MMB ykpaiHCbKol CTenoBoi 6ako-
nm (Apis mellifera sossimai) BMICT UMHKy ByB JOCTOBIPHO
HWXK4YMM, NopiBHAHO 3 3pa3skamn MMB Big, kapnaTcbkoi
ooxonu (Apis mellifera carpatica) (P<0,05) Ta kpaiHCbKOT
omxonm (Apis mellifera carnica) (P<0,01). Y MMB, otpu-
MaHOMY Y YepBHi, MakCMMaribHi MOKA3HWKMA BMICTY LIMHKY
3adpikcyBanu B Apis mellifera carpatica (30,85 mr/kr), wo
[JOCTOBIPHO NepesuLLYBaB BMICT Lioro ernemeHta 8 MMb
6oxin Apis mellifera carnica (27,59 mr/xr; P<0,001), Apis
mellifera ligustica (24,59 wr/kr; P<0,05) n Apis mellifera sos-
simai (27,84 mr/kr; P<0,05). Y MMB otpumaHoMy B nuMHi,
crnocTepirany 30epeXxeHHs1 TeHAEHLi 3 BULLIMX MOKa3HUKIB
BMICTY UMHKY Y ©mxin Apis mellifera carpatica— 29,68 mr/kr,
nopieHsHO 3 Apis mellifera ligustica — 26,99 mr/kr i Apis
mellifera sossimai — 26,90 mr/kr, (P<0,05).

Bwmict ko6ansTy B MMB 64kin pisHMx nopig. Ko-
fanbT € OgHUM 3 KIHOYOBMX MIKpOEneMeHTIB, Wwo bepe
y4acTb y CUHTESI BiTamiHy B;, Ta perynsuji ocHoBHMX Gio-
XiMi4HMX npoueciB y 6axin. Ce3oHHa AMHaMika BMICTY
kobansry MMB 6mpkin 4oTMpbox A0CTimpKyBaHUX nopig, (nig-
BMAiB) AEMOHCTPYE AK MKMOPOAHI, TaK i CE30HHI KONnBaH-
Hs1 LibOrO MOKa3HWMKa, Lo Mae KInovoBe GionorivyHe 1 npak-
TUYHE 3HaYeHHs. BcTaHoBNEHO HaMBULLWI BMICT KobarsTy
B MMB otpumaHomy y TpasHi Big 6mxin Apis mellifera
camica — 0,52 Mr/kr, LLIO JOCTOBIPHO NEPEBWULLYE 3HAYEH-
Hs BMiCTY koBansry B MMB 6oxin Apis mellifera ligustica
(0,32 wmr/kr) (P<0,05), Apis mellifera sossimai (0,07 mr/kr)
(P<0,001) Ta n Apis mellifera carpatica (0,35 mr/kr). Han-
HWXKYMIA BMICT KOBankTy crnioctepiranu B Apis mellifera
sossimai (0,07 Mr/kr), WO € CTaTUCTUYHO 3HAYYLLOKO Pi3-
HULIEIO SIK BIZHOCHO nokasHukiB Apis mellifera ligustica
(P<0,001), Tak i Apis mellifera carnica (P<0,001), a Takox
Apis mellifera carpatica (P<0,01). Takuii HU3bKWI piBEHb
kobanety B MMB Apis mellifera sossimai'y TpaBHi Moxe
ByTV NoB’szaHMn 3 0COBNMBOCTAMM Nnopoaum Ta cneumdi-
KO aganTauii 4O KniMaTU4HUX YMOB. Y YepBHi crnocTe-
piranu 3HWKeHHs 3aransHoro BMicTy kobansty B MMB
Maibke BCix nopia, okpim Apis mellifera ligustica, ne Bmict
kobanbry nigsumeca 4o 0,38 Mr/kr, LWo AOCTOBIPHO nepe-
BULLYE NokasHukn Apis mellifera carnica (0,23 mr/kr)
(P<0,05). BogHouac y Apis mellifera sossimai BmicT
kobansry B MMB craHoBuB 0,17 MI/KT, LLO CyTTEBO MEH-
e, nopiBHsIHO 3i 3paskamm MMB y 6oxxin Apis mellifera
carpatica (0,27 wmr/kr) (P<0,05). Takuii xapakTep 3MiH CBif-
YWTb NPO CUMBHWUIA BMIMB CE30HHOIO YMHHUKA Ta MOXIN-
BY 3MiHy CKnagy nunkoBoi 6a3u. Y nunHi B MaTtoyHOMY
mMorouui 6mkin Apis mellifera carpatica BMICT kobanesry
nigeuwmeca oo 0,42 mr/kr, a B Apis mellifera ligustica, Ha-
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Bnaku, ameHLwmecs o 0,18 mMr/kr, LWo AeMOHCTpye A0CTO-
BipHY PI3HMLIO MiX NMokasHukamu B umx nopig (P<0,05).
OTpumaHi pesynsratin gocnigkeHb MaTOMHOMO MOSOY-
Ka, 3i0paHoro B NIUMHI, XapakTepuayTbCs NMOCTYMNOBOK
cTabinisavieto MiHepanbHOro cknaay, NpoTe BiAMIHHOCTI
MiXX nopogamu 3anvLalTbCs CyTTEBUMM.

Hikenb € ogH1M 3 MiKpOENeMEHTIB, KU MOXe Haa-
XOAMTK OO opraHiamy 60pkin 3 KOpMOBKX PeCcypCiB, a Moro
BMicT y MMB yacTo posrnsagaroTb Sk Mapkep MiHeparbHO-
ro 0BMiHy 1 €KOroriYHOro CTaHy TepuTopii. Pesynsratu Ha-
LLIOrO AOCHIOKEHHS! NMOKa3yoTb BUPaXKeHy BapiaberbHICTb
BMICTY Hikento B MMB otpumaHomy Big 6axin 4oTnmpbox
JocnigpKyBaHux nopig (nigsuais). Y TpaBHi Makcumarb-
HU BMICT Hikento ByB y 3paskax MMB 6pxin Apis mellifera
carpatica (1,04 mr/kr), Apis mellifera carnica (0,98 mr/kr)
Ta Apis mellifera sossimai (0,97 mr/kr). BogHodac y MMB
omkin Apis mellifera ligustica BMICT Hikento 6yB 3Ha4HO
Hk4um — 0,27 mr/kr, Wwo Oyno AOCTOBIPHO BiAMIHHMM
Big nokasHukiB 6gpxin iHwmx nopig (P<0,001). OTpymani
pesyrnsrat MOXyTb CBIOYMTU NMPO 3HWKEHI MOTPeOM B Ha-
KOMWYEHHI Liboro enemeHTa y 6mpkin Apis mellifera ligustica.
B oTpumaHomy y YepsHi MMB Big3Ha4eHo cyTTeBe 3HU-
XXEHHs1 BMICTY Hikento B Apis mellifera camica (0,21 mr/kr),
LLIO AOCTOBIPHO BiApI3HANOCS SK Bif, NokasHuKiB Apis melli-
era carpatica (0,83 mr/kr; P<0,001), Tak i Big Apis mellifera
ligustica (0,65 mr/kr; P<0,001) 1 Apis mellifera sossimai
(0,48 mr/kr; P<0,001). Mokasnukn Apis mellifera carpatica
[OOCTOBIpHO nepesuLLyBanu aaxi Apis mellifera ligustica
(P<0,05) n Apis mellifera sossimai (P<0,001). BogHo4yac
BCTAHOBJIEHO BiPOTiAHY Pi3HULIFO MK LMK nopogamu (Mig-
sugamu) (P<0,05). Y MMB, oTprMmaHoMy B NUMHi, BMICT
Hikento BUPIBHIOETLCA Ans BinbLocTi nopig (nigevais),
npote B MMB 6mxin Apis mellifera ligustica BiH cTaHOBUB
0,98 mr/kr i 4OCTOBIPHO NepeBuLLYBaB NOKa3HWKN Apis
mellifera carpatica (0,71 mr/kr; P<0,05), o Moxe cBigunTn
MPO KOMMEHCATOPHE HaKOMMYEeHHst MiHepany Ha Tni Tenno-
Boro ctpecy. 3 iHworo 6oky, B MMB 6gxin Apis mellifera
sossimai BMICT Hikernto (0,71 Mr/kr) JOCTOBIPHO HYDKYUIA,
Hi>xk y MMB 6axin Apis mellifera ligustica (P<0,05).

IMig Yac npoBeaeHOro AOCHIMKEHHSI BUSIBNEHO SIK MiK-
MOPOAHI, TaK | CE30HHI BIAMIHHOCTI Y BMICTi OKpeMMX MIKpO-
enemeHTiB y MMB 6mpkin 4oTypbox OOCHimKyBaHMX Mopig,
(nigBMAiB), WO CBIAYMTb NPO CKIMaAHWIA XapakTep peryrnsuji
MiHeparbHOro CKrafy Liboro BionorivyHO aKTUBHOTO MPOAYK-
Ty. BusiBneHi BigMiHHOCTI, MIMOBIPHO, 3yMOBIIEHi SIK reHEeTUY-
HMMM OCOBNMMBOCTAMM OKPEMMX Nopig, (MiaBmaiB) Gopkin, Tak
i 3MiHaMK y BiopuTMax, NOB'A3aHUMM i3 CE30HHUMW 3MiHa-
MU KniMaTnyHKUX pakTopis, riopnCTUHHUM CKNagoMm He-
KTapOHOCIB | AOCTYMHICTIO MIKPOENEMEHTIB Y Xap4oBil Gasi
BNpOOOBX BereTauiiHoro nepiogy. Ockinbku BCi OCHIAH
rpynu yTpumyBanu B O4HAKOBMX YMOBaX, Ha OHAKOBIl
Xap4ogiri 6asi Ta 3a €ANHOro NPOTOKONY BiAbopy MaToqHo-
ro MOriodKa, BUSIBNeEHi B MiHEpansHOMYy cknagi MKnopoaHi
BiIMIHHOCTi MOXHa MOSCHUTY FEHETUYHUMK OCOBNMBOCTS-
My nopig. Kapnarceka 6mxona (Apis mellifera carpatica) —
abopvreHHa nopoda, aganToBaHa Ao MPCbKUX YMOB YKpa-
THCbKkMx Kapnart. [1ns uiel nopoan xapaktepHa 3aaTHICTb
eheKTMBHO BUKOPMCTOBYBATW KOPOTKOTPMBAri Meao3topm
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3 ripcbkux pocrvH. i reHeTuHMiA oMz chopMoBaHMIA Mg,
BMNSIMBOM MPOXOSIOAHOTO KMiMaTy i OOMEXeHOro criekTpa
HEeKTapOHOCIB, LLIO MOITIO BMIAMHYTU HA MeTabonivHi Luns-
XV CUHTE3Y 1 TPaHCMOPTY MIKPOENEMEHTIB Y MaTO4YHE MO-
N04KO. AHanI3ytoumM AaHi Hawux JOCHimKeHb, 6a4nMo, Lo
BMICT MikpoeriemeHTiB y MBM Big, 60pkin ujei nopoaw (nig-
BMAY) 3a3BMYaN € HaBULLMM, i Lie BapTO B3ATM A0 yBaru
nig Yac B1bopy nopig Ans yrpumanHs. bopxonu kpaiHcekol
nopoau (Apis mellifera carnica) Bigomi CBO€O BUCOKOHO
MPOJYKTUBHICTIO, AOOPOI0 3MMOCTIMKICTIO 1 paHHIM pO3BU-
TKOM ODKONMMHMX CiMen. FeHeTMYHO LS Mopoada XapakTe-
PU3YyETbCS aKTUBHUM BinkoBrM MeTaborniamMomMm, Lo MoXe
3ymOoBInoBaTH BinbLuy NoTpedy B TakMX MiKpoenemMeHTax,
AK LIMHK, Mifib — KIMKOHOBUWX A1 CUHTE3Y BinkiB, hepMeHTiB
i FOPMOHIB, 30KpeMa Nif, Yac XMBIEHHS! MaTOYHKKa. ITaniv-
cbka 6mrona (Apis mellifera ligustica), sika AEMOHCTPYE BY-
COKMI piBeHb NPOAYKTMBHOCTI B YMOBaX JOBIOro Tensoro
CEe30HyY, Ma€e TpyBanuii nepios SNLIEKNaaK1 MaTku | CXunb-
HICTb 0O YTBOPEHHS BENWKUX CiMel. MOopIBHAHO 3 iHLLIMMK
nopodamu (niaeugamu), it Metaboniam opieHToBaHMI Ha
BMCOKi TEMMWN CMHTE3Y BiONOrYHO aKTUBHMX PEHOBWH, LLIO
MOXe BrnMBath Ha notpeby B dpocdopi, marHii, kanii Ta
Kanbujii 4ng 3abesnedyeHHst po3BuUTKy nuumnHok. Mu gocni-
OWnu, Lo B Maro4HOMY MOSOuL OKin iTaninckkoi nopoan
(Apis mellifera ligustica) € BOCUTL BUCOKMIA BMICT HATPito,
Migi 1 kanbLito. YkpaiHceka cTenoBa 6mkona (Apis mellifera
S0Ssimai) xapakTepuayeTbCsl MOMIPHUM PO3BUTKOM BKO-
JIMHWX CiMEN, J0BPOIO BWKMBAHICTIO B YMOBaX OOMEXEHMX
pecypciB i MiABULLEHOHO CTIKICTIO A0 KMiMaTUYHMX CTPECIB.
VIMoBipHO, Lii aganTaLji CyrnpoBOmMKYOTLCA CrieLmdiHHAMM
ocobnueocTaAMM B 0OMiHi MiHepaniB, NOB’A3aHUMUN 3 eKO-
HOMHMM BUKOPUCTaHHSIM pecypciB Ta epekTnBHMM 306epe-
YKEHHSIM MaKpO- | MiKpoeneMeHTiB y GiornoriyHMX piguHax,
BKITHO4YHO 3 MATOYHMM MOJSTOYKOM.

OTmxe, BiOMIHHOCTI Y BMICTi TaKUX EMEMEHTIB, 5K LWHK,
Midb TOLLO, MOXYTb ByTW pesyrnsraTtom He fuLle 30BHiLL-
HIX CE30HHWX BMIMBIB, ane 1 mMmbLUMX BHYTPILUHBEOBUOO-
BMX MEXaHi3MiB, LU0 6a3ytoTbCs HA reHETUYHO AETEPMIHO-
BaHMX 0COBNMBOCTSX MeTaboniamy, NoBeaiHKOBMX pucax,
a TakoX TPMBANOCTi N IHTEHCMBHOCTI NepioAy rogyBaHHSA

nuunHOK. MNMoganbLui AOCHIMKEHHS i3 3any4eHHSM reHe-
TUYHOIO aHanizy MOXyTb MOMMUOUTU PO3YMIHHS MPUYMH
BUSIBNEHOI BapiabenbHOCTI.
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Dynamics of the content of trace elements in royal jelly of different breeds (subspecies) of honey bees

depending on the month of its collection

P. Y. Vorobets
pvorobets86@gmail.com

Institute of Animal Biology NAAS, 38 V. Stusa str., Lviv, 79034, Ukraine

Royal jelly is a unique product of worker bees, namely the secret of their pharyngeal and maxillary glands. It is the main source of nutri-
ents and biologically active substances for larvae and queens. Royal jelly includes a wide range of macro- and microelements that play a key
role in the development of the bee colony, regulation of metabolism. Royal jelly is promising for use in medicine, pharmacy, cosmetology, etc.
Comparative study of the mineral composition of royal jelly obtained from different breeds of bees and at different times of the year is important
for understanding the biochemical mechanisms of its secretion and optimizing the technological conditions for obtaining this product with the
highest possible biological value. The aim of the work was to compare changes in the content of copper (Cu), manganese (Mn), zinc (Zn), co-
balt (Co) and nickel (Ni) in royal jelly obtained at different times, namely: in May, June and July from honey bees of four breeds (subspecies) —
Carpathian bee (Apis mellifera carpatica), Carniolan bee (Apis mellifera camica), Italian bee (Apis mellifera ligustica) and Ukrainian steppe bee
(Apis mellifera sossimai). As a result of the study, the variability of changes in the content of trace elements in royal jelly of the studied breeds
(subspecies) of bees depending on the period of its obtaining was established.
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