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with the corresponding period last year, exports increased by 21 % and amounted to 246 thousand tons, import — by 16 %
(147 ths. tons). Poultry breeding is the leader in domestic meat export. Branch "Vinnytsia Poultry Plant" is the largest poultry
complex in Europe, where 500 thousand broiler chickens are processed every day.

Consumption of poultry meat increased from 13.9 kg per capita in 2005 to about 24.8 kg in 2014. Last year, meat con-
sumption decreased to 24.2 kg, due to the decrease in production, although this decline is the lowest among all types of meat.
Now there is also a decline in the consumption of poultry meat — during 10 months it decreased by 23 thousand tons and this
year it is expected that poultry consumption will be 23.7 kg per person.

According to the 2015 EU exported 27.8 thousand tons of poultry meat and meat products, and with this indicator
Ukraine occupies the 3rd place among countries exporting to the EU. During 7 months of this year we exported 131 thousand
tons of poultry that is 45 % more than in 2015.

However, export of poultry from the EU member states to Ukraine is almost three times higher than import. Concerned
for the future not only of poultry industry, but the entire agricultural sector of Ukraine, leaders have repeatedly turned to the
authorities to support the initiatives of associations and businesses about the increase in duty-free tariff quotas, additional
preferences on the part of the European Union for Ukrainian products in the form of reduction of tariff rates, imposed on
products imported in excess of tariff quotas. Thus, it will give additional opportunities for Ukrainian producers to increase
production and thus lead to new jobs creation at the enterprises and in addition at related sectors. Production in 2017 will
largely depend on the development of the current market situation, and the fact that state support poultry industry will be
provided next year, and that will increase real incomes. However, even if it will increase production next year, the additional
amount will be used for export, domestic consumption remains at 2016.

The process of exporting goods to the European market and the movement of goods within the EU is rather complicated,
as the requirements for food products in the various Member States may differ, which creates unequal conditions of competi-
tion. But due to compliance directives and EU regulations and the use of advanced technology products of Ukrainian produc-
tion is competitive in the European market.

Investigation determined some promising areas of improvement in the global market competitiveness of products, which
are in the certification of quality according to international standards that allow manufacturers to actively promote their prod-
ucts and expand markets.

The main factors of the industry development, besides investments are technical upgrading and capacity expansion of
poultry companies, quality improvement of pedigree resources, modern management and state support.

It should be done by introducing a special regime of taxation of value added tax and introduction of fixed agricultural
tax, surcharge to agricultural enterprises for sold of slaughter broilers, partial financing of the poultry breeding programs,
financial support businesses through the mechanism of reduction of short- and long-term loans, partial compensation of 30 %
of the cost of agricultural equipment of domestic production, cage equipment and its acquisition in terms of financial leasing.

Key words: poultry breeding, poultry products industry, industrial production, competitiveness, economic efficiency,
export, import.
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AOCIIUKEHHS BIVIUBY I'YMLIIAY HA KOHTAMIHAIIIO
BAKKUMU METAJIAMU TPOAYKTIB BEPMUTEXHOJIOT'TI

Hageneni pe3ynbpraT HocikeHHs BIUTHBY ['yMijTily Ha BMICT BaKKMX METaliB B Oiorymyci Ta GioMaci 4epBOHOTO Ka-
TOPHIHCHKOTO YepB'sSka B MPOIECi BEPMUKYIBTHBYBAHHS MPOTATOM 6 MicsmiB. BeraHoBieHo, mo y 6iorymyci KOHTPOJIb-
HHX Ta JOCIITHUX BapiaHTIiB BiOYJOCh HAKONIMYEHHS BaXXKUX MeTaliB. [lonaBanus ['yMinigy 10 HOXHUBHOTO cyOCTpaTy CyT-
TEBO HE BIUIMHYJO Ha neil nponec. [Ipyu 1iboMy, y BCiX BUIaaKax BMICT BaKKHX MeTalliB y Oiorymyci OyB HabaraTo HinKue
I'’IK opraniunux no6puB. Bukopucranus ['ymidigy y ckiai MOKHBHOTO CyOCTpaTy Ha OCHOBI (peépMEHTOBAHOTO THOIO Be-
nukoi poratoi XymoOH Ta ()epMEHTOBAHOTO COHSIIHUKOBOTO JIYLINMUHHS CIPUYHMHWIO 3HIDKEHHS BMicTy [lmromMOymy Ha
24,8 % (p<0,01), Kammiro — Ha 26,1 % (p<0,01) Ta Kynpymy — na 30,5 % (p<0,001) B 6iomaci BepMUKYIETYpH B MOPiBHIHHI
3 KOHTPOJIHUM BapiaHTOM.

Kawouosi cioBa: 6iorymyc, 6iomaca BepMUKyIbTypH, ['ymimia, Bakki Metamy, [IimomOym, Kaamiit, Kynpym.

IMocTranoBka npodaemu. OHIEIO 3 HAHNBAXKIIMBIIINX MPOOJIEM €KOJIOTIT € HAKOITUYEHHSI KOHTaMi-
HAHTHHUX PEUYOBUH y MPOIECI TEXHOTEHHOI AISUTbHOCTI, 30KpeMa, BaXKuX MeTainiB (BM) y HaBkowmIII-
HBOMY CepeJIOBHII. BUKOpUCTaHHS OpraHIYHUX ITOOPHB Yy CLIBCBKOMY TOCIIOAAPCTBI, TAKUX SK THIH
BPX Ta cBUHEH, NTATMHUN MTOCII, 0CaJ] CTIYHUX BOJ MOXE IPU3BOJUTH JI0 3HAYHOT aKyMYJIALT KO-
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HTaMiHAHTIB y TPYHTI. Bka3aHi BUIle OpraHivHi BiIXOIH YTHII3YIOTh METOJIOM BEPMUKYIHTUBYBAHHS
JUIL OTPUMaHHS 010TYMYCY 3 METOIO MOJANBLIOr0 BUKOPUCTAHHS SK OKpeMOro abo KoMOiHOBaHOTO
n00puBa 3a BUPOILIYBAaHHS CiIbCHKOTOCIIONAPCHKUX KyIbTYp. BomHovac, mig 4ac BEpMUKYJIbTHBYBaH-
HSI HAaKONMYYEThCS 3HaYHA KiBKICTh O10Macu 4epB’sKiB, IO € IIHHOK CHPOBHHOIO JUISI OTPUMAaHHS
01IKOBO-BiTaMiHHO1 100aBKY Y TBApWHHHUIITBI Ta MTaxiBHALTBI. [IpoTe Giomaca BEpMUKYIBTYPH MOXKeE
OyTu 3a0pynHena BM, ToMy BUHHKae HEOOXiJHICTh MOUIYKY HUIAXiB 3HIKEHHA BMicTy BM y Giomaci
BEPMUKYJIBTYPH.

AHaJi3 ocTaHHIX aociaikensb i myoOuaikamii. 3a migBumenHs BmicTy IlmomOymy, Kanmiro ta
Kympymy y rpyHTax 3HIKYEThCS PicT 1 po3BuTOK pociuH [1]. Ilix wac mirpauii TpodiyHHME JaHIIO-
ramu BM BigknanaroTbes y pi3HHX TKaHUHAX TBapuH, OCOOJIMBO B KiCTKax, MEUiHI Ta HUPKaX, i Me-
HITIOIO0 MIpOO — y M'sI30Bii Ta >kupoBiit TkaHmHax [2]. Kpim Toro, Kaamiii i [TmromOym MOXyTh BITH-
BaTH Ha MOKa3HUKU FrOMEOCTa3y Ta MPUTHIYYBaTH IMyHHY CUCTEMY TBapuH [3, 4].

o crocyetsest Kynpymy, To B ONTUMAaIbHUAX KITBKOCTSX BiH KUTTEBO HEOOXIAHWH, OCKINBbKH Oe-
pe y4JacTh y MeTaboNigHUX Ipollecax Ta CIpHse HOpMaIbHOMY Iepebiry (i3ionoriyHuX mporieciB B
oprasizmi. OfHAK, y BETUKUX KUTBKOCTSIX Kympym mMoske Buctynatu sk BM Ta HEerarnBHO BIUITMBATH
Ha JKUBI OpraHi3MH.

VY mporeci yrumizalii CUIBCHKOTOCIIONAPCHKUX OPTaHIYHUX BiAXOIIB METOJOM BEPMHKYIHTHBY-
BaHHS YTBOPIOETHCS O10TyMyC, B IKOMY MOXYTh HakonuayBatucs BM. Tomy, mig gac GioTexHOIOTIT
BEPMUKYJIbTUBYBaHHSI BRKJIMBO KOHTPOJIOBATH BMICT KOHTaMiHAHTIB B Oiorymyci Ta 6iomaci uepB's-
KiB Ta B)KUBATH 3aXO0/IH, SKi MOXKYTh BIUTMBATH HA 3HWKEHHSI iX KOHIICHTpAIIi.

Bimowmi pi3Hi MeToaM 3HWKEHHS 3a0pyAHEHb IPYHTIiB BM, y ToMy umcii copOmiiiHi, crmocoboM iM-
MoOii3arii, a TAKOXK HUIIXOM OioJoridHoi Jerpajaaiii Ta nmornuHaHHs [6]. Bukopucranns y ckiafi
MOYKUBHOTO CyOCTpaTy 4epBOHMX KaTi(OpHINCHKUX YEpPB'SIKiB COPOCHTIB OpraHiqHOl Ta HEOPraHigYHOT
MIPUPOJIH, 30KpeMa IEONITOBMICHOTO 6a3ansToBOro Tydy y Kinmbkocti 4,5 %, a Takok TYMiHOBHX pe-
YOBHH, 1110 BOJOJIIOTH COPOLIMHUMH BIACTUBOCTAMU [7], 32a0€3Mednio 3HIKEHHS BMICTY y 4epB'sId-
Hiit 6iomaci Kaamiro — na 28,6 Ta IlmromGymy — Ha 33,3 % [8].

3a monaBaHHA 10 MiAKOPMKH (I[yKPOBOTO CHPOITY) 0G10JOTiYHO aKTUBHOI JOOABKH T'YMIHOBOI MpH-
pomu «['ymimim», KU BiJOMHN CBOIMH PETYISTOPHHMH Ta aJalTOreHHUMH BIACTHBOCTAMHU [9], B
TKaHHHAX MEIOHOCHUX OJpKia 3HM3MBCA BMicT Pb [10]. OTke, mepCeKTHBHUM TS 3HIKCHHS 3a0py-
JTHEHHS 01000'€KTIB BaKKUMHU MeTanamu (6iorymycy Ta 6ioMacu BEPMUKYJIBTYpH) MOXKE OyTH BHKO-
pPHCTaHHS caMe T'YMIHOBHX PEUOBHUH, SIKi, 3aBJISIKH OCOOJIMBOCTSM MOJEKYJISIPHOI OYZIOBH YTBOPIOIOTH
pi3Hi komiutekcu 3 BM [11].

Merta gocaiizkeHHs] — BUBYUTH BIUIMB ['yMiflily y cKiaji OXHUBHOTO cyOcTpaTy Ha BMicT BM B
Giorymyci ta 6iomaci BEpMUKYIBTYPH B IPOIIECI BEPMUKYIIHTHBYBaHHS.

Marepiaa i MmeToauka gociimkennsi. JlocnimxenHs nposoawin B ymosax Bepmudpepmu TOB
«[IpupoaHi GI0TEXHOIOTIT» M. 3aNOPXIKS, SIKa € BUPOOHUKOM OIOTyMYCY, PiIKOTO T'yMiHOBOTO Ipe-
napary Ta 6iomMacu BepMUKYJIbTYpH. O0'€eKTOM JOCHIKEHHS OYB riOpu/ YepBOHUX Kalli(OPHIHCHKUX
4yepB’skiB Ta 6iorymyc. [loxuBHIM cyOcTpaToM ciyryBana cyMimi 3 (pepmeHToBaHoro rHol0 BPX Ta
(hepMEHTOBAHOTO COHSIIHUKOBOTO JIYINITUHHS (BiJXiJ TpUOHOTO BUPOOHUIITBA) Y CITiBBiHOIIEHH] 9:1.
Byptun dopmysamu pozmipom 5x0,5x0,15 M, siKi 3acensiii BEPMUKYIBTYPOIO Y KUIBKOCTI 5—7 THC. B
cepennbomy Ha 1 M°. CBixmii cyGeTpar mapom 7—10 cM po3Hoiism o Beili moBepxHi 6ypra 1 pas
Ha 7-10 ni6 Ta 3BOJOXKYBaJIM BOJIOIO. Y NMPUMILIECHHI MATPUMYBAJIM TEMIIEpaTypy y AianazoHi 21-24 °C
Ta BOJIOTICTh cyOCTpaTy B Jiana3oHi 65—78 %, 1o BiAMOBigae TEXHOJIOTTYHIM YMOBaM KyJbTHBYBaH-
Hs [12]. Buninsiiim KOHTPOJIBHI Ta AOCHIIHI OypTH, SKi BIAPI3HSUTUCS TUM, IO Y JOCITIAHI TPYNHA BHO-
cuim OionoriunHo aktuBHY n00aBky "['yminin" [TY YV 15.7-00493675-004:2009] y xinbkocti 15 mr/kr
y BUTJISIII pOo3uuHy | pa3 Ha Micsilb, @ Y KOHTPOJIbHI — TOTOXKHUH 00'eM BoJu. BepMUKyIbTHBYBaHHS
TPHBAJIO MPOTATOM 6 MiCSIIIB.

VY Oyprax Ha 90 i 180 noOy nocmikeHHs Oynu BigibpaHi TOUKOBI IpoOH HioryMmycy pa3oM 3 Bep-
MUKYJIBTYPOIO 3 SIKUX TOTYBJIN cepe/iHi MpoOu. BMicT KUIIeYHHKY YepB’SIKIB OUMIIATN IPOTATOM 2-X
116 Ha Bosioromy manepi [13]. Bosory B 3pa3kax BU3HAUYaIHM IPaBiMETPHYHUM METOIOM — BHCYIITYBaJIH
y cymmibHIA madi 3a temneparypu 10542 °C [14]. AGcomtoTHO cyxy macy Oiorymycy Ta Oiomacy
4YepB’sIKiB NOJPiOHIOBAIN Yy TOPLEISHOBIH CTYII Ta MPOCIIOBAIN Yepe3 CUTO 3 JiaMeTpoM OTBOpiB
B | MM. ¥V miAroToBIEHNX 3pa3Kkax BU3HAYAIHN KiTbKiCTh BM aromHO-abcopOmitinnm metomom [15].

CraTHCTHYHI po3paxyHKH BUKOHAHO 3a JIONoMOrorw penakropa "Microsoft Excel".
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OcHOBHI pe3yJbTaTu g0caigxenHs. /st BusaadyeHns BrumBy [ yminimy Ha BMicT BM y ipomyk-
Tax BEPMHUTEXHOJIOTI] y Mpoleci BEepMUKYIBTUBYBaHHS mpoTsarom 180 ni6 Oyno BU3HAYEHO KiJbKiCTh
Pb, Cd, Cu y Giorymyci Ta 6iomaci ribpuaa uepBoHOTO KaaiopHiCHKOTro YepB’sKa.

KinbkicHi XapaKTepUCTHKH KOHTAMiHAHTIB y OloryMyci B IIpoIieci BEpMUKYJIbTHBYBaHHS TIPEACTa-
BJIeH] y Ta0mmi 1.

Tabmum 1 — Buict Ilimom6ymy, Kagmito Ta Kynpymy y 6iorymyci, Mr/xr cyxoi peqyoBunu, M+m, n=5

. Bwict MeTaniB, MI/KT CyX0i pe4OBUHU
Bapiant
Pb | cd | Cu

[ToyaTok mociimKeHHs

Cyoctpar 9,46+0,343 | 0,35+0,041 | 12,30+0,709
90 1eHb TOCIIKEHHS

KonTtponbHuii Bapiant 11,57+0,725%* 0,41+0,023 13,224+0,498

Jocnigauit BapiaHT 12,86+0,606** 0,45+0,028 13,56+0,394
180 menn mocmimKeHHs

KonTtponpHuii Bapiant 13,67+0,681*** 0,46+0,026* 13,50+0,551

Jocnigauit BapiaHT 14,61+£0,420%*** 0,49+0,030%* 14,56+0,454*

Ipumirtka: pizaui BiporigHa * — p<0,05, ** — p<0,01, *** — p<0,001 (BizHOCHO CyOCTpaTYy).

3a mepiof ciocTepeKeHHS BiJl MOYaTKy 1ociiay 10 90 1o6m y 6ioryMmyci B KOHTPOIHHOMY BapiaH-
Ti BMicT [ImomOymy 3pic Ha 22,3 % (p<0,05) BimHOCHO BMicTy Horo B cyOcTpati. BomHouac, B Giory-
MyCl JOCHIJHOTO BapiaHTa CIOCTEPIraloch HAaKOMWYEHHS BMICTy KOHTaMiHaHTy Ha 35,9 % (p<0,01)
BiTHOCHO cyOcTpaTy Ta Ha 11,1 % MOpiBHIHO 3 KOHTPOJIEM.

Ha xinenp nocmimxenns (180 no6a) y 6iorymyci KOHTPOJIBHOTO Ta JAOCIiAHOTO BapiaHTIB CIOCTe-
pirasocs HakonudeHHs BMicTy Pb Ha 44,5 (p<0,001) Ta 54,4 % (p<0,001) BixnoBigHO BiTHOCHO CYO-
ctpary. JomaBanHs ['yMinigy A0 MOKHUBHOTO CyOCTpary MPU3BENO 10 301NBIICHHS BMICTy METalTy B
Oiorymyci Ha 6,9 % NOpPIBHAHO 3 KOHTPOJEM. BiZHOCHO momepeaHboro mnepiogy CHOCTepiraaoch Ha-
konmyenHs [ImomOymy B Giorymyci konTpoio Ha 18,2, nocniny — Ha 13,6 %.

o crocyerbes Kagmito, To Ha 90 100y BHUABIEHO MiABHUINEHHS MOTO KOHIIEHTpAIlii Y KOHTPOIb-
HOMY 1 JTOCHiTHOMY BapiaHTax, BignosimHo Ha 17,1 Ta 28,6 % BimHOCHO cyOctpary. JlomaBaHHA 110
MOKMUBHOTO cyOcTpary ['yminiay mpusBesno j0 30inbmeHHs Bmicty Cd B 6iorymyci Ha 9,7 %. Ha ki-
Helb jociipkends (180 mo0a) crocTepiraaoch HaKOMUYCHHS BMICTY KOHTaMIiHAHTY Y 3pa3Kax KOHT-
poJIo Ta J0Ciiay BigHOCHO cyOcTpary Ha 31,4 (p<0,05) ta 40,0 % (p<0,05), BianosixHo. BigHocHo
koHTpoto BMicT Cd B Giorymyci 3pic Ha 6,5 %. [TopiBHSIHO 3 MOMEPEHIM MEPIOIOM 3apEECTPOBAHO
HAKOMMYEHHS BMICTY MeTaly y 0ioryMyci KOHTPOJIBHOTO Ta JOCHiHOTO BapiaHTiB Ha 12,2 Ta 8,9 %
BIIITOBIIHO.

Ha 90 no0y mocmimkeHHs y 6ioryMyci KOHTPOJIBHOTO Ta JIOCIHITHOTO BapiaHTIB CIOCTEPIraioch
He3HauHe HaKonmm4yeHHs1 BMicTy Kynpymy. BiTHOCHO KOHTPOJIIO BMICT MeTay y JOCTiTHOMY BapiaHTi
3pic Ha 2,6 %. Ha xinenp ociikKeHHs 3apeecTpoBaHo 3011bieHHs BMicTy Kynpymy y Oiorymyci ko-
HTPOJIBHOTO BapiaHTa Ta y BapiaHTi 3 TyMiHOBOK j00aBKkoto Ha 9,8 Ta 18,4 % (p<0,05), BiamosiaHO
BiTHOCHO cyOcTpaty. JonaBanns ['yMiniy 10 MOKUBHOTO cyOCTpaTy MPU3BENIO JO HAKOITUYCHHS BMi-
cty Kynpymy y 6iorymyci Ha 7,8 %. [lopiBHSHO 3 momepeHiM mepioioM 3apeecTpOBaHO HAKOTIUYCH-
HSl BMICTY MeTally y 010ryMyci KOHTPOJIBHOTO Ta JOCHIiJHOro BapiaHTiB Ha 2,1 ta 7,4 % BigNOBigHO.
OTxe, MPOTSTOM BChOTO MEPioy BEPMUKYJILTHBYBAaHHs BiJOyBalloch HakonwueHHss BM B Giorymyci
KOHTPOJIBHOTO Ta JOCIIITHOTO BapiaHTiB.

KinpkicHi XapakTepuCTHKN KOHTaMiHaHTIB y Oiomaci uepBOHOro KamiopHilficbkoro ueps'ska B
npolieci BEpMUKYJIbTUBYBaHHS MPEJCTaBIeHI y Ta0nui 2.

Ha 90 no0y nocnimpkeHHs y 6ioMaci BEpMUKYJIBTYpH y KOHTPOJILHOMY Ta JIOCHIIJTHOMY BapiaHTax
BMicT Pb 3um3uBCs Ha 13,4 ta 18,4 % BiZHOCHO BMICTYy IILOTO METaJly Ha MOYATOK EKCIEPUMEHTY.
B 6iomaci gocnigHoro Bapianta BMiCT KOHTaMiHAHTY 3HU3UBCS Ha 5,8 % MOPIBHAHO 3 KOHTPOJIEM.

BcraHoBiieHo, 1110 Ha KiHEIb JOCIKeHHS BMICT [I1roMOyMy B TKaHMHAX riOpHaa 4epBOHOTO Kaido-
pHIliCBKOTO YepB’sika KOHTPOJIbHOTO BapianTa 3pic Ha 0,8 %, BomHOUAC, Y JOCIIJHOMY CIIOCTEPIracThCs
foro 3HmwkeHHs Ha 24,3 % BiZHOCHO BMICTY HOT0 Ha MOYATOK ekcnepuMmeHty. HeoOxigHo BiaMiTuTH, 110
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crioctepiraeTsbes MmiaBuIneHHs BMicTy [ImoMOymy B 6iomaci depB’sKiB KOHTPOJIBHOTO BapianTta Ha 16,4 %
Ta HOTo 3HIKEHHS Y TOCIiHIN rpymi Ha 7,2 % BiAHOCHO MOMEPeAHbOro nepioAy. B mopiBHIHHI 3 KOHTPO-
JieM B 6ioMaci "epB'sKiB IOCIIJHOTO BapianTa BMicT Pb 3Hm3uBCs Ha 24,8 % (p<0,01).

Ta6mums 2 — Bmict Ilmrom6ymy, Kagmito Ta Kynpymy y 6iomaci BepMuUKYJIBTYpPH, MI/KT cyxoi pedoBuHH, M+m, n=5

) Bwmict MeTaniB, MI/KT CyX0i pe4OBHHU
Bapiant
Pb | cd | Cu

ITouatok TOCIiKEHHS

BepMuKyIbTYpa 2,390,071 | 0,2240,012 | 15,220,466
90 neHb TOCIIHKEHHS

KonTtponbHuii Bapiant 2,07+0,088 0,20+0,014 14,77+0,408

Hocninuuii Bapiant 1,95+0,061 0,19+0,006 13,04+0,262%**
180 neHp nociiKeHHS

KoHTposbHHit BapiaHT 2,41+0,092 0,23+0,014 16,12+0,164

Jocniaauii BapiaHT 1,81+0,079** 0,17+0,009** 11,21+0,396%**

Hpumitka: pisaung Biporigaa ** — p<0,01, *** — p<0,001 (BiZHOCHO KOHTPOJIIO).

B TkanuHax 4epB'skiB 3a nepion a0 90 1o6u cnocrepexeHHs BMicT Cd 3HM3UBCS Y KOHTPOJILHOMY
BapianTi Ha 9,1, nocninHomy — Ha 13,6 % BiAMOBIIHO BiTHOCHO MOYATKY AOCIiIXEeHHS. BiTHOCHO KO-
HTpOITIO y GioMaci 4epB’sKiB y BapiaHTax 3 mogaBaHHsMm ['yminiay Bmict Cd 6yB Hivkde Ha 5,0 %. Ha
KiHeIb JTOCII/DKEHHS 3apeecTpOBaHO HAaKOMUYeHHs BMicTy Kaamiro B Giomaci BEpMUKYJIBTYpPH KOHT-
porbHOTO BapianTa Ha 4,5 % Ta 3HwKeHH Ha 27,7 % y nociainHOMy BapiaHTi BIIHOCHO HOTO KUIBKOCTI
Ha TI0YaTOK JOCTi/DKeHH. Y 6ioMaci 4epB'siKiB KOHTPOJIBHOTO BapiaHTa CIIOCTEPIralioch HAKOMTUICHHS
Cd na 15,0 %, BogHoUac y mociignoMy — 3HmwkeHHs Ha 10,5 % (mocmigauii BapiaHT) BiIHOCHO IOTIe-
pennboro nepiony. Jonasanns ['yminigy 10 MOXKWBHOTO CyOCTpary CHPUYMHIIO 3HIDKCHHS BMICTY
Kanwmiro B 6Giomaci BepMukyneTyps Ha 26,1 % (p<0,01).

Ha 90 noOy ekcriepumenTy y Giomaci 4epB'sikiB cliocTepirainocsk 3HWkKeHHs BMicTy CU y KOHTpoO-
JpHOMY BapianTi Ha 3,0 % Ta mocnigHoMy — Ha 14,3 % BIIHOCHO NOYATKY MOCIiKEHHS. BMICT 11bOTO
MeTtaiy y 6ioMaci 4yepB’siKiB A0ciiiHOro BapianTa 3uu3uBcs Ha 11,7 % (p<0,01) mopiBHIHO 3 KOHTPO-
nem. Ha kinenp gocnimkeras BMmictT Kynpymy y 6iomaci BEpMUKYIBTYPH 13 KOHTPOJIBHOTO BapiaHTa
OyB BUIIUM Ha 5,9 %, BIAHOCHO BUXITHHUX JaHUX. Y JOCIIJHOMY BapiaHTI CIIOCTEPIranoch 3HHKCHHS
BMicTy MeTany Ha 26,3 % BiIHOCHO HOT0 KOHIICHTpaIlii Ha MOYaTOK JAOCHIKeHHs. BcTaHoBIEeHO, 1110
3a mii ['ymininy y gocmimnomy Bapianti BMicT CU y GiomMaci BEpMHUKYIBTYpH OyB HIDKYMM HIXK y KOHT-
poni Ha 30,5 % (p<0,001). [lopiBHsIHO 3 MOnepenHiM NepioloM y Giomaci BEpMUKYIBTYpH BiOyI0Ch
HakonmuyeHHs: CU y KOHTpolbHOMY BapiaHTi Ha 9,1 %, y mociimHomy — 3HWwkeHHS Ha 14,0 %. 3HU-
»eHHss BM B 6ioMaci 4epB'sikiB KOHTPOJIBHOTO Ta JOCTITHOTO BapiaHTiB Ha 90 100y nocmimKeHHs To-
B'I3aHO 3 POCTOM Ta PO3BUTKOM BEPMHUKYJIBTYpH. BilbIIOI0 Miporo criocTepiraeTbest 3HWKeHHS BM y
JIOCIITHOMY BapiaHTi, IO MOB'I3aHO 3 aKTHBAIIEI0 OOMIHY PEUOBHH B OpraHi3Mmi 4epB'sKiB Ta penpo-
JOYKTUBHOI QyHKIIIT 32 BuuBy ['yminigy [16].

3HMKECHHS! KOHTAaMIHAaHTIB B TKAHUHAX BEPMHUKYJIBTYpPH JOCITIIHUX BapiaHTIB BiIOyBaJoCh, MOX-
JIMBO, 32 PaXyHOK YTBOPEHHsI BRXKOPO3UMHHHUX CHONYK T'YMiHOBHX ckiagoBux ['ymimimy 3 BM. Li
KOMILIEKCH He OepyTh y4acTi B XapuOBOMY JIAHITI031 Ta BUBOJISTHCS 3 OPraHi3My 4epB'siKiB 3 KOIPOITi-
TaMH, 110 JJa€ 3MOTY OTPUMATH SIKiICHY KOPMOBY OOaBKy — OioMacy BEpMHUKYJIbTYpH.

BucHoBku. BeranoBieHo, 110 y npoleci BEpMUKYJIbTHBYBAaHHS MPOTAroM 6 MicALiB y Giorymyci
KOHTPOJIBHUX Ta JIOCIIIHAX BapiaHTiB BiAOynock HakonmuenHs BM. JlonaBanns ['yminiay g0 mOXuB-
HOTO cyOCTpaTy CyTTEBO HE BIUIMBA€ Ha uei mpouec. [Ipu npomy, y Bcix Bumaakax Bmict BM y 6io-
rymyci OyB HabGarato Huwxkue ['JIK opraniunux noopus [17, 18].

BcraHoBneHo, 1110 BUKOpUCTaHHS 010J10TiYHO akTUBHOT 100aBky "T'yminmiq" y KibkocTi 15 MI/Kr cyxo-
ro cyOcTpaTy y mporieci BEpMHUKYJIBTUBYBAHHS CIPHUSIIO 3HIKEHHIO BM y Giomaci BepMukynsTypu. Tak,
Ha KiHellb JOCTIpKeHHs y Giomaci uepB'skiB crioctepiranock 3HmwkeHHs [lmomOymy Ha 24,8 % (p<0,01),
Kanmiro — Ha 26,1 % (p<0,01) ta Kynpymy — Ha 30,5 % (p<0,001) BiTHOCHO KOHTPOJIIO.

EdexT BrummBy 61070T19HO aKTHBHOT J0O0AaBKHM r'yMiHOBOT ipupoan «I 'yminigy» Ha 3HWkKeHHS BM y
Oiomaci BEpMHUKYJILTYpH MOKE OyTH IOB’sS3aHUM 3 THM, L0 T'yMiHOBI PEYOBMHH 37aTHI HE3BOPOTHHO
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3B'I3YBATH BaKKi METaNIH. B pe3ynbTari yTBOPIOIOTECS HEPO3UYMHHI MAJOPYXJIMBI KOMIUICKCH, SIKi HE
3aCBOIOIOTBCS Y OPraHi3Mi uepB’ sIKiB.

[lepcrieKTHBHUM HAIIPSIMOM JIOCIIPKEHHS € BUKOPUCTAaHHS 010MacH BEPMUKYJIETYPH y CKJIajli pa-
IIIOHIB CLITLCHKOTOCIIOAAPCHKIX TBAPHH.
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Hccnenoanne Biusinust ['yMuiinaa Ha KOHTAMHHALIHIO TSKEJBIMH METANIAMHU MPOYKTOB BEPMUTEXHOJIOTHH

A. A. Teiicyn, JI. M. CTenyeHko

[TpuBeneHs! pe3ynbTaThl HCCIEAOBAHUS BIUSHUS ['yMmnaa Ha cofepskaHHe TSDKEIBIX METalIoB B Ouorymyce u 6no-
Macce KPacHOTO Kanu(OPHUHCKOTO UepBs B MPOIIECCEe BEPMHUKYIHTUBHPOBAHUS B TEUCHHE 6 MecAIEeB. Y CTAaHOBIEHO, YTO B
6uorymMmyce KOHTPOJIBHBIX M ONBITHBIX BAPHAHTOB MPOU3OILNIO HAKOIUIEHHE TsDKENBIX Metamio. JloGasnenue I'ymumnma k
[UTATENbHOMY CYOCTpaTy CYIIECTBEHHO HE MOBIIHSIO Ha 3TOT mporecc. [Ipu 3ToM, BO BCeX Cilydasx COICpIKaHHE TSKEIbIX
MeTaJuIoB B 6norymyce 0bu10 HamHoro Hike [1/IK opranmueckux ymoOpennii. Mcnonbs3oBanue ['ymunnaa B cocraBe mira-
TEIBHOTO CyOCTpaTa Ha OCHOBE (h)epPMEHTUPOBAHHOIO HAaBO3a KPYMHOTO POraToOro CKOTa U ()epMEHTUPOBAHHON IMOJCONIHEY-
HOM JTy3r'¥ IPUBEJNO K CHIDKEeHHIO conepxanus [TmomOyma Ha 24,8 % (p<0,01), Kagmust — na 26,1 % (p<0,01) nu Kynpyma —
Ha 30,5 % (p<0,001) B 6GmoMacce BEpMHUKYIBTYPHI IO CPABHEHUIO C KOHTPOJIBHBIM BapHAHTOM.

KiioueBbie cioBa: 6rorymyc, 6roMacca BepMUKYIBTYpBL, ['yMummz, Tsoxensle Metamts, [ImromOym, Kaamuit, Kympym.

Study of Humilid impact on contamination of vermitechnology products by heavy metals

A. Geisun, L. Stepchenko

The article dedicates to the results of the study of impact of Humilid on the content of heavy metals in biohumus and bi-
omass of red Californian worm in the process of vermicultivation for 6 months.

The studies were conducted under conditions of vermifarm of "Natural Biotechnology" (Zaporizhzhya), which is a
producer of vermicompost, liquid humic drug and biomass of vermiculture. The object of research was hybrid of red Cali-
fornian worm and biohumus. The nutrient substrate was a mixture of fermented manure of cattle and fermented sunflower
husk (wastes of mushroom production) in the ratio of 9:1. Clamps formed 5x0.5x0.15 m size and they were sown with
vermiculture in the amount of 5-7 thousand average per 1 m?. Fresh substrate was distributed by layer 7—10 cm across the
surface of the clamp. Once every 7—10 days it was watered. The room temperature maintained in the range of 21-24 °C,
substrate humidity was in the range of 65-90 %, which corresponds to the normal conditions of cultivation. Research
clamps differed from control clamps by the presence of biologically active additives "Humilid" [TU 15.7-00493675-
004:2009] in an amount of 15 mg/kg of nutrient substrate, which was contributed once per month. Vermicultivation per-
formed within 6 months.

On the 90 th and 180 th day of research in the substratum and in biohumus the samples of biohumus together with ver-
miculture were collected from control and tested clamps to prepare middle samples. The content of worms’ intestine was
cleaned on the wet paper during two days. The moisture in the samples was defined by gravimetric method drying in the
drying cabinet at temperatures of 105+2 °C. Absolutely dry biohumus and biomass of worms were chopped in the porcelain
pounder and sieved in the sieve with a diameter of Imm. In the prepared samples the content of heavy metals were defined
by atomic absorption method.

Statistical calculations performed using the editor "Microsoft Excel".

To determine the impact of Humilidon the content of heavy metals in products of vermitechnology in the process of
vermicultivation during the 180 days it was determined the amount of Lead, cadmium, copper and vermicompost in biomass
of red Californian worm hybrid.

During the process of vermicultivation observed accumulation of heavy metals in vermicompost as in control and in the
experiment. But at the same time, the use of Humilid contributed to a significant reduction of heavy metals in the tissues and
the hybrid of red Californian worm.
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It was established that at the end of the study Lead content in the tissues red Californian worm hybrid of control variant
increased by 0.8 %, while in research observed a decrease of 24.3 % compared to its content at the beginning of the experi-
ment. Compared with control, in the research worm biomass the content of Lead decreased by 24.8 % (p<0.01).

At the end of the study it was recorded the accumulation of cadmium content in biomass of vermiculture of control vari-
ant 4.5 % and its decrease by 27.7 % in research regarding its amount at the beginning of the study. Adding of Humilid to
nutrient substrate caused reduction of cadmium in biomass of vermiculture 26.1 % (p<0.01).

At the end of the study the content of copper in vermiculture biomass accumulated in the control variant 5.9 %, at the
same time, research variant observed a decrease 26.3 % compared to its content at the beginning of the study. However, the
content of copper in the experimental version was less on 30.5 % (p<0.001) relatively to control.

Reducing contaminants in the tissues of vermiculture of research variant was possibly due to formation of chelate com-
pounds of humic substances of Humilid with heavy metals. These complexes are not involved in the food chain and removed
from the body of the worm with coprolites, which provides quality protein products of vermitechnology.

It was established that during vermicultivation for 6 months in vermicompost of control and experimental variants
accumulation of heavy metals took place. Adding of Humilid to nutrient substrate does not significantly affect this
process. However, in all cases the content of heavy metals in the vermicompost was well below the MCL of organic
fertilizers.

It was established that the use of dietary supplements "Humilid" of 15 mg/kg of dry substrate during vermicultiva-
tion helped to reduce heavy metals in biomass of vermiculture. Thus, at the end of the study in biomass of worms the
content of Lead decreased by 24.8 % (p<0.01), cadmium — by 26.1 % (p<0.01), and copper — by 30.5 % (p<0.001)
relatively to control.

The effect of dietary supplement of humic nature "Humilid" to reduce heavy metals in biomass of vermiculture may be
due to the fact that humic substances are able to irreversibly bind heavy metals. The result is inactive insoluble complexes
which are derived from the cycle of matter. This improves the livelihoods of individuals of vermiculture.

Use of Humilid in vermicultivation is important because the additive helps to ensure biosafe products as organic fertiliz-
ers — vermicompost and vermiculture biomass that can be used as feed additives for farm animals.

Key words: biohumus, vermiculture biomass, Humilid, heavy metals, Plumbum (Lead), Cadmium, Copper.
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JOCJIIZKEHHSA BIVIMBY BUCOKUX 103 NTEKAPCBKHUX
JAPIKIIZKIB Y CKJUIAAI ITOKUBHOI'O CEPEJJOBUIIIA
HA CTAH JIMYNHOK CHIRONOMUS

OnHuM i3 mKepen MOXKUBHUX PeYOBHH st TmarHOK Chironomus e mexapcebki apixmki. [Ipote y moctymHiit mitepatypi
HE 3yCTPIYaETHC JaHUX MO0 BIUIUBY X BUCOKHUX /103 Ha PO3BUTOK KYJIBTYPH.

IIpencraBieHo pe3ynbTaTH AOCTIIKECHB BIUTUBY Pi3HUX PiBHIB MEKAPCHKUAX IPIKKIB Y CKIIA/Il MMOKUBHOTO CEPEIOBHUINA
6e3 monaTkoBoi aepallii Ha KUTTELUTbHICTH marHOK Chironomus.

BusiBieHO HEeraTHBHMIA BIUIMB BUCOKHUX J103 NIEKAPCHKUX JPIXKIDKIB HAa KyJIbTypy. BeTaHOBNIEHA TpsAMa 3aKOHOMIPHICTh:
YUM BHINA 1032 IPDKIKIB THM BHIA CMEPTHICTh JHUYMHOK. 3a BMICTY MEKapChKUX APLKIKIB 4,4 % Bil MacH MOKUBHOTO
CepeIoBHIIA YCi JUIMHKU THHYTH Ha 4-6 no0y. 3a mo3u mekapchkux apikmkis 0,4-3,4 % JUIMHKA BHXKHUBAIOTH 0€3 JT01aT-
KOBO1 aepauii 1o 7-8 no6wu.

Kunrouogi ciioBa: Bucoki 1o3u, mranaku Chironomus, nmexapcbki Ipix/pKi, MOXKUBHE CEPENOBHUILE, BUKUBAHHS JINUUHOK
Chironomus.

IMocTtanoBka nmpo6aemu. J{ociiDKeHHS MUTaHb Ta MPOOJIEM TOMIBII pUO Pi3HUX BHIIIB 1 BIKOBUX
TPyl € OCHOBOIO PO3BHTKY PHUOHOTO rocmojapcTsa. 3ade3nedeHHs puOu KOMOIKOpMaMH i3 BMiCTOM
NpOTEiHy TBAPMHHOTO MOXOHKEHHS € JOCUTh aKTyaJIbHUM Ha cborojHi. Hectaua mpoteiny y pamioHax
prOH 3HMKYE MPOJYKTHBHICTH 1 3yMOBIIIOE HEOOTPYHTOBaHI IEPEBUTPATH KOPMIB Ta 3HAYHO ITi/IBH-
11y€e co0iBapTICTh pUOOITPOAYKIIIT.

3000€HTOCHI OpraHi3Mu, SIKi )KUBYTh y BOJOHMAax TiCHO B3a€MO3B’s3aHi 3 abi0THYHUMH (aKTopa-
MU BOJIHOTO CEPEIOBHIIA, 1 BiJI iX KITBKOCTI 3aJI€KUTh IPOIYKTUBHICTE proH [2, 6].

AHaJi3 ocTaHHixX aocaimkeHs i myoJikamiii. B octanHi gecATUIITTS rigpo0iosord akTUBHO PO3-
NoYay JOCTIHKEHH] BUKOPUCTAHHS IMYMHOK XiPOHOMIJ, SIKi € OCHOBHMM KOMITOHEHTOM 3000€HTOCY.

© Mep3aos C. B., Kopoab-besnaaa JI. I1., 2016

74


mailto:lesy25@ukr.net

