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BMICT BAXKKUX METAJIIB Y TKAHUHAX MEJTJOHOCHHUX B/IK1JI
3A YMOB EKOJIOI'TYHOI'O TA OPI'TAHIYHOI'O BUPOBHUIITBA

L I. Kosanvuyk, P. C. @edopyk
IacrutyT Gionorii TBapun HAAH

Jocnioonceno emicm 3aniza, Luuxy, Mioi, Xpomy, Hikemro, Ceunyio, Kaomiio i Kobanomy 6 mrxanunax
20108, 2PYOHO2O0 MA YepeeHo20 GIOOINi8 OpeaHi3My MeOOHOCHUX O0JiCin, AKI YMPUMY8AiuUcs 3a YMO8
CePMUPIKO8aH020  OP2aniuH020 SUPOOHUYMea ma Ha 2ipcokiu  naciyi Kapnam. Bcmanoeneno, ujo
A2POEKONO2IUHT YMOBU OP2AHIYHO2O CIbCLKO2OCNOOAPCHKO20 BUPOOHUYTNEA CRPUSIOMb GIPOCIOHOMY 3HUIICEHHIO
emicmy Kobanbmy y 0ocniodiceHux mxanunax 0O0NCIL 3 GUPANICEHOIO MEHOeHYIEI0 00 HUNCU020 pisHs 3aniza i
Mioi nopiensano 3 ix geruuuHamu emicmy y mrkaHuHax 60scin 3 nacixu 2ipcokoi 3onu Kapnam. Buicm Hixeno y
MKAHUHAX 3 2PYOHO20 i YepesHo20 8i00iNi6 DONCLI 30 YMOB OP2AHIUHO20 BUPOOHUYMBA )8 HUNCUUM, A 20108 —
8IPOCIOHO BUWUM, HIdC Y OOXCIN 3 naciku 3a azpoekonociynux ymos Kapnam. 3a pesynomamamu 00ciodxicets
002080PIOEMbCS GUIHAYATLHULL GNIUE ASPOCKONOLTUHUX YMO8 VIPUMAHHS A HCUBTIEHHA OO0iCIN HA NOKA3HUKU
MIHEpanbHO20 0OMIHY Ma HCUmmeQisibHOCME OOJKCIL.

Kmouosi caosa: BJDKOJIM, TKAHWHHN, BAXKI METAJIM, EKOJIOITYHE TA
OPI'AHIYHE BUPOBHUIITBO

OpraHque BUPOOHHUIITBO — IIUTICHA CHCTEMa TOCIO/IAPIOBAHHS 1 BUpOOHHMIITBA Xap4yOBHX
HpOILYKTlB AKa MO€EAHYE B COOI MPaKTHKY 30epexeHHs TOBKIUIA Ta HOro 010JI0TYHOTO po3MaiTTs Ha
T 3aCTOCYBAHHS BHCOKHX CTaHJApTIB HaJIEKHOTO YTPHMaHHS TBapUH 1 METOAIB BHUPOOHUIITBA
MPOAYKTIB, BUTOTOBJICHUX 3 BHUKOPUCTAHHSAM PpEYOBUH 1 MPOLECIB MPHUPOJHOrO (OpraHiuHOro)
MOXO/UKEHHS. AHalli3 NaHUX JiTepaTypu ocTaHHiX 10 poOKiB CBIIYHMTH, IO CBITOBA TEHICHIIIS Y rary3i
BUPOOHMIITBA CUIBCHKOTOCIIONAPCHKOI CHPOBHHM 1 TIPOMYKTIB XapuyyBaHHS CKEPOBYEThCS Ha
3a0e3neueHHs MONUTY Ha OpraHiuyHy MPOAYKIII0, IO BOJOAIE (PYHKIIOHATBHUMH Ta O3A0POBYHMHU
BIIacTUBOCTSMU [ 1—4].

Po3BuTOK OpraHiuHOro BUPOOHHUIITBA B KpaiHax €Bpomn Ta AMEpPUKH Jajo0 TIOIITOBX
YKpaiHCBbKUM TIaCiYHUKaM BHUPOOJATH OpraHiyHy MPOAYKINIO OJKIIBHUIITBA, 10 OTpUMaHa
B pe3ysbTaTi  CcepTU(IKOBAHOrO OpraHiyHOro BHUPOOHMLTBA. OCKUIBKM OCHOBHMM MPHHLUI
OPTaHIYHOTO BI/IpO6HI/II_ITBa MoJisirae 'y TMOBHIM BiIMOBI Bix 3acTrocyBaHHA y #oro BeaenHi I'MO,
aHTUOI0TUKIB, OTPYTOXIMIKATIB 1 MlHepaJIBHI/IX ;[o6p1/113 pe3yJabTaTOM TaKOi JiSUIBHOCTI € Oe3meyHi
HATypajbHI TMPOAYKTH. 3a yMOB opraquﬂoro cmmmorocnonapcworo BI/Ip06HI/IHTBa B Taiysi
OJUKUTEHUIITBA OJICPXKYIOTh €KOJIOTIYHO Oe3NevyHy CHpOBMHY 1 MpoAyKuito, BuUtbHY Bix I'MO Ta
HEBJIACTUBHX MPOAYKTaM XapuyBaHHS XIMIYHHX €JIEMEHTIB, III0 Ma€ 0COOJMBO Ba)KJIMBE 3HAUCHHS JIJIsI
30epeXeHHsT BHUCOKOi OI1OJIOTIYHOI aKTUBHOCTI Memy Ta I1HImOI mpoaykiii Omkin [5-8]. Omnak
OCOOJIMBOCTI BIUTUBY arpoOeKOJIOTIYHMX YMOB J>KUBICHHS O/KiT Ha CHIBBIAHOUICHHS OKPEMHX
€HEPreTUYHUX 1 CTPYKTYpPHUX PEUOBHMH B TKaHMHAX PI3HUX AaHATOMIYHUX BIJJIUIIB iX OpraHizamy He
3'COBaHi.

MeTtor poboTu Oyino AOCTIAWTH MiHEPAIBHHUU CKJIAJ] TKAaHWH OPraHi3My MEJOHOCHUX OKiJ
BECHSHO-JIITHROTO PO3ILIONY 3a PO3MIIIEHHS MAaciK B arpoeKOJOrIYHUX yMOBaX TpaJuLiiiHOro Ta
OpraHIYHOTO BUPOOHUIITBA.

Marepiaum i meToan

JlocnipKeHHs IpOBeNId Ha BUPOOHMYMX 0a3ax Macik, sKi po3MilleHi B ripcbkiii 30H1 Kapmar —
c. ByukoBe Mixripcekoro paiioHy 3akaprnarchkoi obmacti (I rpyma, KOHTpoibHA) Ta cepTU(IKOBaHOT
MACIKHU II0JI0 OPTaHIYHOTO BUPOOHUITBA B yMOBaX CeMEHIBCHKOTo paiioHy UepHiriBchbkoi odmacti—
c. Pamomxa IICIT ”Ipyx6a” (I rpymna, mociigHa).

Jnst pocmimpkeHHs BiiOMpaiy 3pa3ku OKOJIMHOT MPOAYKINT y BECHSIHO-TITHIN niepio, 310paHoi
Ha Tacikax y BKa3aHHMX 30HaX. 3pa3ku Ui JOCHiIKEeHHs TKaHuH Bigoupamu 3 90—100 6mkin 3 Tphox
ByJHKiB-aHaNmoriB (30—35 OKiM 3 KOXKHOTO), SIKUX BUKOPUCTOBYBAJU JJIsl IPUTOTYBAaHHS TOMOTEHATIB
3 OKpEeMHUX AaHAaTOMIYHHMX BIAIUTIB-TOJNIOBA, TPy, depeBle. Y 3pa3kax Oi0JOriyHOro marepiaimy



BU3HAYaJIM BMICT MIHEpaJbHHUX €JEMEHTIB Ha aTOMHO-a0copOuiitHoMy criekrpodoromerpi CII-115.
PesyabTaTh ii 00roBOpeHHs

BMicT BaXXKMX METalliB B OKPEMHX TKaHMHAX OPraHi3My OJDKUT MOPIBHSHO O iX KUIBKOCTI B
pociHMHAX, 3 SKUX Oynu 310paHi HEKTap 1 MHJIOK, 3aKOHOMIPHO 3pOCTa€ 3 BIKOM a00 3aJIMINAETHCS
TaKUM JK€, SIK y pPOCIMHAX. XapaKTepHO, 10 BMICT OKPEMHUX MIHEpPaJbHUX €JIEMEHTIB y TKaHHWHaX
MEJOHOCHUX OJK11 3HAUHO KOJMUBAeThes. Lle Moke BU3HAYaTUCH iX piBHEM y MHJIKY POCIIUH 1 BOAL Ta
(131070TIYHUM 3HAYEHHSIM OKPEMHUX MiHEpaJbHUX €JIEMEHTIB AJsl opraHizmy. Bigomo, mo mMenoHOCH1
O/oKxonM 31aTHI HarpoMapKyBatu LluHK 1 3aii30 B TKAHMHAX OpPraHi3My y BHCOKHX KOHIIEHTpAIlifX,
toni sk i (Mine, Hikens, Kagmiit i CBuHEIb) — Yy 3HAYHO MEHIIUX KUTBKOCTSX HE 3QJIEKHO Bij
€KOJIOTIYHUX YMOB yTpUMaHHs O7pkin [9-12].

3a pe3yibTaTaMu JOCHIIPKEHHS BMICTY OKPEMHMX Ba)KKUX METaJliB BCTAHOBJIEHO HUXYl
koHmeHTtpanii 3amiza, Xpomy, Mini, Kagmiro, Kobanety (p<0,05) y TkaHMHAX TOJIOBU METOHOCHHX
omxkin Il rpynm, ski yTpuMyBaiMcs B YMOBax OpPraHI4YHOrO BHUPOOHMIITBA MOPIBHAHO 10 |
(xoHTpONBHOT) TpynH (Tad. 1).

Tabnuys 1

BmicT okpeMux BaKKHX MeTaJIIB y TKAHMHAX I'OJI0BH MEJOHOCHHUX O/IZKLII, MI/KT HATypaJbHOi Macu (M+m, n=3)

Baxki I'pynu METOHOCHUX 0K

MeTanu 1 KoHTpONIEHA 11 mocninHa
3aiizo 95,86+8,29 47,25+10,21
Lunk 68,31+0,34 49,02+2,52
Mins 4,32+0,98 3,16+0,58
Hikenb 0,33+0,01 0,47+0,05*
CBuHEID 0,70+0,22 0,74+0,06
Kanamiii 0,08+0,02 0,02+0,01
KobGanbT 0,70+0,04 0,474£0,01*

Opnnak, BMmicT Hikemo Oy Bummuit y 1,4 (p<0,05) paza y Tkanmnax ronoBu Omxkin II rpymm.
O4eBUIHO, TaKi MDKXTPYIIOBI Pi3HUII BMICTY TOCIIPKEHUX €JIEMEHTIB MOB’s13aHi 3 BIIMiHHUM BIUTHBOM
arpoekojoriyHuXx ymoB Kapmar 1 30HM opraHiYHOro BHPOOHHWIITBA Ha (POHOBHM piBEHB iX Yy BOJI,
TPYHTaX 1 pOCIMHAX IHUX PETiOHIB, MOXKJIUBOIO KYMYJISIIIEI0 OKPEMHX €JIEMEHTIB B OpraHi3mi O7pKiJ,
30KpemMa B TKaHHWHax rojoBH [13—15].

Pe3ynbraTi NOCHIIKEHHSI BMICTY OKPEMHUX Ba)KKHX METaliB y TKaHWHAX IPYAHOTO BiAILTY
CBiAYaTh MPO TEHJEHIIIO 10 HIDKYOI KOHUeHTpamii 3amiza, Mini, Hikemto y TKaHMHaX MEIOHOCHHX
6 uxin I rpynu nmopiBasaHO 110 | rpynu (Tab:m. 2), mo Oys10 BiA3HAYEHO 1 ISl TKAHUH TOJIOBH.

Tabnuysa 2

BmicT okpeMux BaskKHX MeTAJIB y TKAHHHAX I'PYIHOIO Bilaiay MeJOHOCHHUX OuKi,
MI/KT HaTypajbHoi Mmacu (M+m, n=3)

Baxxki I'pyma MemoHOCHHUX OKLT

MeTau I xoHTpOJIbHA II nocmigna
3aizo 71,20+7,27 60,96+10,01
JARZESH 28,84+0,97 32,76+6,05
Minp 5,58+0,31 5,15£1,01
Xpom 0,42+0,09 0,44+0,01
Hikens 0,178+0,01 0,146+0,01
CBHHEI 0,58+0,03 0,61+0,20
Kaamiii 0,023+0,002 0,026+0,007
Kobaner 0,52+0,02 0,32+0,03**

Pi3Humi BMICTY JOCHI/DKEHMX €IIEMEHTIB y TKaHWHAX OJKUI TPYAHOTO BIIAUTY MiX
KOHTPOJIFHOIO 1 JOCHIAHOI Tpynamu He OyJii BIpOTiHI 1 HE TMEPEeBUIIYBald BEIHYUH CEPETHHO
CTaTUCTMYHMUX BiaxwieHb. OJHaK, CHOCTEpiraju BIPOTiAHO HIXKYY KoHLeHTpalito Kobambry y

TKaHWHAX TPYIHOTO BUIIUTY MeAOHOCHUX Okia Il rpynmu MOpIBHAHO 3 KOHTPOJIBHOIO TPYIOIO
BimoBigHO y 1,6 pasa.



AHAJOTIYHI MDKIPYTOBI Pi3HUIL KOHIIEHTPALIHHUX €JIEMEHTIB CIIOCTEePIraiy Mpu JOCITIKSHHI
iXHBOTO BMICTYy B FOMOI€HaTax TKaHUH YEepeBLs MEJIOHOCHHUX OKi1. 30KpeMa BCTAHOBJIEHO HIDKUMM
BMmicT 3amiza, Cunito, Kaagmiro ta KobanbTy y TkaHumHax depeBls MenoHocHux Omxin II rpymnwu
MOPIBHSAHO A0 IXHBOrO piBHA y TKaHMHax Oxin I rpymu (Tadn. 3). Y TkanuHax uepeBus Omxin 11
TpyIU BiJI3HAYEHO BipoTimHO HIbkunid BMICT Hikemto ta Mini, Biamosiguo y 2,0 1 1,8 paza (p<0,001).
Bumii 3nauenns BigmideHo ais Bmicty Llunky ta Xpomy y TkanuHax depeBi I rpynu MegoHOCHUX
OJK1J1, MPOTE MIKTPYIIOBI Pi3HUII IIUX BEJIUYUH HE BIpOTiTHI.

Tabnuysa 3

BMicT okpeMHX Ba)KKHX MeTAJIiB Y TKAHMHAX YepeBLs MeAOHOCHHX O/IZKiJI, MI/KI HATypaabHoI Mmacu (M+m, n=3)

Baxxki I'pyma MemoHOCHHUX OKLT

METaau I xoHTpOJIBHA II mocninHa
3aizo 56,03+1,98 39,96+3,08
JARZISH 23,97+1,48 31,26+2,47
Minn 6,13+0,18 3,48+0,12%**
Xpom 0,50+0,12 0,70+0,23
Hikenb 0,59+0,006 0,30+0,02%**
CBHHEI 0,59+0,09 0,53+0,09
Kammiii 0,17+0,043 0,1540,011
KobOanbT 0,30+0,08 0,23+0,01

OTxe, B pe3ylbTaTi MPOBEACHUX IOCTI/DKEHb BCTAHOBJICHO, IO YTPHUMAaHHSA OJKIMT 3a
arpoeKoJIOTIYHMX YMOB OpraHiYHOrO BUPOOHHMITBA Ha mTacii B  YepHIriBChKiid  oOnacTi
CYNPOBOJKYETHCS HW)KYAM BMICTOM OUIBIIOCTI JTOCHIDKCHHX BaXXKUX METAB, 3 BIPOTIIHOIO
pizaunero st KoGambra 1 Hikenmio, y TkaHMHaxX iXHBOTO OpraHi3My MOpPIBHSHO 3 PIBHEM LHX
€JIEMEHTIB Y TKaHWHAX OJDKLI 32 €KOJIOTIYHNX YMOB MiXTipchKoro paiioHy 3akapnarcbkoi oonacti. Le
Jla€ MiACTaBy CTBEP/PKYBaTH NPO BU3HAYAIBHUI BIIMB arpOEKOJIOTIYHUX YMOB PO3MIIIEHHS MacCIK,
30KpeMa, OpraHiuHOrO BUPOOHUIITBA, HA MiHEpaAJIbHE JKUBJICHHS Ta JKUTTEISUIBHICTD METOHOCHHUX
Omxkin. JloTpumaHHS yMOB CcepTHU(IKOBAHOTO 33 MIDKHApOJHUMH BHUMOTaMHU OPraHigYHOTO
CLITBCHKOTOCIIONAPCHKOTO  BHPOOHHMIITBA 3a0e3ledye piBeHb IKUBICHHS OJUKIN, SKUH copusie
ONTHMI3aIli] MOKa3HUKIB MIHEpPabHOTO OOMIHY B PI3HMX aHATOMIUHUX BiJIlNIaX OpraHi3My OJKiJ, 110
HE TICPEBHIIY€ PIBEHB X B aHATOMIYHUX TKAaHWHAX OJDK1J 3 TipchKoi maciku Kapmar.

BucHoBku

1. Arpoekosoridyai yMOBH cepTH(IKOBAHOTO 3a MDKHAPOJHUMH BHMOTaMH OPTaHIYHOTO
CLITLCBKOTOCTIONIAPCHKOTO BUPOOHUIITBA 3a0e3neuyioTh Hkunid BmicT Hikemro, KobGampty, 3amisza,
Mini y TkaHMHaxX OKiJ MOPIBHAHO 3 PIBHEM IIMX BAaXKUX METaNiB B OpPraHi3mi OMKiN 3 TipChKOi
Maciky 3a ekoJoriyHux ymoB Kapmar.

2. Ymict Ceunito, Kagmito, Xpomy 1 LluHKY y TKaHMHAX OJUKIN 32 arpOEKOJOTIYHUX YMOB
OpPTaHIYHOTO 1 TIPCHKOTO CUIBCHKOTOCIIOAAPCHKOTO BUPOOHMIITBA BIPOTITHO HE BiAPI3HSBCS.

3. BigzHaueHi MDKTPYIOBI Ta aHATOMIYHI BIJIMIHHOCTI BMICTY OKPEMHX Ba)KKMX METAJIB Y
TKaHWHAX TOJIOBH, TPYTHOTO Ta YEPEBHOTO BIILIIB OK1I 32 PI3HUX YMOB arpoeKOJIOTYHOTO BEACHHS
OKUTHHUIITBA.

IlepcneKTHBH MOJAJIBIIMX AOCTizKeHb. J[OIITBHIM € KOMITJIEKCHE BHBUCHHS BIUIUBY YMOB
OpPTraHIYHOTO BUPOOHMIITBA HA XKUTTEASUIBHICTh OJUKIM, O1070TIUHY IIHHICTh iXHBOI MpOAyKmii Ta ii
AKICTh, IO OyJ1e TPEAMETOM MOAAIBIINUX JOCIIHKCHb.

1. Kovalchuk, R. S. Fedoruk

CONTENT OF HEAVY METALS IN TISSUES OF HONEYBEE UNDER THE CONDITION
ECOLOGICAL AND ORGANIC PRODUCTION



Summary

The content of iron, zinc, copper, chromium, nickel, lead, cadmium and cobalt in tissues of the
head, chest and belly honeybees, which were kept under certified organic production and zone
Carpathian Mountains. Found that agroecological conditions of organic agriculture contribute to
decline cobalt content in the studied tissues of bees with a strong trend toward levels of iron and
copper values compared with their content in the tissues of bees apiary zone Carpathian Mountains.
The nickel content in tissues from breast and belly bees in organic production was lower and head —
significantly higher than that of the bees from the apiary in agroecological conditions of the Carpathian
Mountains by the results of research. Discusses the determining influence of agro-ecological
conditions and nutrition of bees on parameters of mineral metabolism and life activity of the bees.

U U. Kosanvuyk, P.C. @edopyk

COAEPKAHUE TAXKEJBbIX METAJIJIOB B TKAHAX MEJTOHOCHBIX ITYEJI ITPU
IKOJOI'MYECKOM U OPTAHUYECKOM ITPOU3BO/JCTBE

AHHOTANUHA

UccnenoBano coxepxanue XKenesza, llunka, Memau, Xpoma, Hukens, Csunna, Kagmus u
KobanbTra B TKaHSIX TOJIOBBL, TPYAHOTO U OPIOIIHOTO OT/IEJIOB OPTaHW3Ma MEIOHOCHBIX IMTYell, KOTOphIE
COJIEPXATKCH B YCIOBHUSAX CEPTUPHUIIMPOBAHHOTO OPTaHMYECKOTO MPOU3BOJACTBA M HA TOPHOM IMaceke
Kapnar. YcraHoBineHo, 4TO arpo’KOJIOTHYECKUE YCIOBHUS OPTraHUYECKOIO CENbCKOXO3SIMCTBEHHOTO
MIPOM3BOJICTBA CIIOCOOCTBYIOT JOCTOBEPHOMY CHWXXKEHHIO cojepkanus KobanbTa B MccaeqoBaHHBIX
TKaHSAX MYell C BRIpKEHHOW TeHCHIMEH K 6ojee HU3KoMY ypoBHIO JKene3a u Menu 1o cpaBHEHHIO €
UX BEJIMYMHAMHU COJIEp’KaHUs B TKaHSIX I4el ¢ nmaceku ropHoit 3oHbl Kapnar. Conepxkanue Hukens B
TKaHSIX TPYAHOTO M OPIOIIHOTO OT/EJIOB ITYEI B YCIOBUSIX OPTaHMYECKOTO MTPOU3BOICTBA OBLIT HIDKE, a
rOJIOBBI — JOCTOBEPHO BBILIE, UEM y MUEN C MMAaCEKH NpHU arpodkosorudeckux yciaosusx Kapmar. Ilo
pe3yabTaTaM HCCIIEIOBAaHUM OOCYXIACTCSl OMNPEACIISIIONIEe BIMSHUE arpodKOJOTHUYECKUX YCIOBHMA
COACPpIKaHNA U MMUTAHUA MTYCIT HAa [TOKA3aTCJIM MUHCPAJILHOT O 06MeHa N X KU3HCACATCIbHOCTU ITUCII.
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