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VY crarTi HaBEeOEHO JaHI MPO BMICT BAXKUX METANIB y OKOTMHOMY OOHINOKI y CENHII
MononoBa BoBuaHncbkoro paiioHy XapkiBcbkoi oOmacti. ChoroaHi cepeq Ol0JIOTIYHUX METOIB
OLIHKKA EKOJIOTIYHOTO CTaHy JMOBKUUIA OCOONMBOi Bard HaOyBa€ BHKOPHUCTaHHS OKOIUHOTO
OOHIDXOKST SIK IHAWKaliiHOro Matepiany. @Di3ioi0ridyHo-0i0XiMIUHI MapamMeTpu O10JOTIYHHX
00’€KTiB, 10 HAMOLIBII YYTJIMBI O 3MiHM KOHILEHTpAIlil BaKKUX METANIIB, JO3BOJISIOTH BHSIBHTU
BIIXWJICHHS BiJl HOPMH 3a/I0BrO JI0 MOSBU MOMITHUX 3MiH Yy OI10JOTIYHOMY Ta TE€HETHYHOMY
310poB’1 Hamii. BcTaHoBneHO KopendTuBHE 3MeHIIeHHs KoHueHTpauii Huuky # Kagmiro 1
3011beHHs KoHueHTpauii Kynpymy #t Cunio y 0mxonuHoMy oOHDKKI y cepnHi. [TokazaHo, 110
MiHiManbHa KoHIEeHTpanis Kynpymy ¥ L{uHKy MicTUTBCS y OIUKOIMHOMY OOHIXOKI, 310paHOMYy Yy
TepIii aeKasl JUMHs, a MiHiMalbHa KoHUeHTpamis CBuHIo i Kaamiro B 0OHDKXKI, 310paHOMY Y
nepuriii  mexani cepmHs. PesynbraTH NMPOBEACHHWX MOCIHIIKEHb TOKa3ylOTh, IO MOHITOPWHT
OKOTMHOTO OOHIXOKSI € MapKEpHUM TOKAa3HUKOM BMICTY BaXKUX METaliB Ta JoloMarae
BHU3HAYHTH PiBEHb 3a0pyTHEHOCTI KOHKPETHOI €KOJIOTIYHOI 30HH.

Kniouosi cnosa: MikpoeneMeHTH, BaXKi MeTand, OJKOIMHE OOHDKXKS, 3a0pyHHEHICTh
BaXKUMH METaJIaMH.

Bee pollen — as a marker indicator of ecological environment. Kalinina I.G.,
Dolgaia M.M. — One of the important technological elements in improving quality and safe
products of beekeeping, is the test of the bee pollen for heavy metals, especially Cd and Pb, which
belong to the first group of toxicity. The article shows the content of heavy metals in bee pollen in
the village Molodove, Kharkiv region, Vovchansk area. Fundamental researches of domestic and
foreign scientists have shown a high biological value of apiculture products having diverse
pharmacological activity. Heavy metals are spread over long distances and accumulate in the
environment, in living organisms, and products of beekeeping. Control of features of the harmful
substances’ residues in bee products, including bee pollen, preserve not only the traces of human
intervention in the life of bees that produce these products, but also can pollute the environment in
large areas, sometimes very extensive, which collect insects pollen. Among methods of biological
assessment the use of bee pollen as a test material has acquired particular significance.
Physiological and biochemical parameters of biological objects that are most sensitive to changes in
the concentration of heavy metals, will detect abnormal signs long before noticeable changes in
biological and genetic health of the nation. Correlative decrease in the concentration of zinc and
cadmium, and increase of the concentration of copper and lead in bee pollen in August is
established . It is shown that minimum concentration of copper and zinc is contained in bee pollen
collected in early July, and the minimum concentration of lead and cadmium in early August. The
studies show that bee pollen monitoring is a marker indicator of heavy metals and it determines the
level of contamination of specific environmental areas.
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© Kaminina I. I'., lonras M. M., 2015 123



ISSN 2312-2218 BIONOTIA TA BANEONOTIA. 36ipHuK HaykoBmMX npaLib XapKiBCbKOrO HaLiOHANbHOro
negaroriyHoro yHisepcuteTy imeHi I'.C. Ckoopoam, 2015, Bun. 17

BCTYII

CyuacHuil piBeHb CTaHy €KOJOTIYHOTO 3a0pyJHEHHS HaBKOJHUIIHBOTO
CepelloBUIlla TOB’SI3aHUN 13 CYTTEBUM AaHTPOINOTCHHHM BIUIMBOM Ha MPHUPOIHY
€KOCHUCTEMY: BUKUIU MPOMUCIOBHUX 3aBOJIB, BUXJIONU aBTOTPAHCIOPTY, YOpHA Ta
KOJIBOPOBA METANyprisi, TEIJIOCHEPreTHKa, MeCTULUIN Ta HaJJIMIIKOBI J00puBa [3].
OcobnuBe Miclie y KOMIUIEKCI 3a0py/IHEHb 3aliMarOTh BUKHIMA BaXXKUX METAaiB.
TepMmiH «BakKI MeTalin» BHUKOPUCTOBYETHCS TMPU HEOE3MEUHUX JUIS SKHBUX
OpraHi3MiB KOHIICHTpAIlIIX €JIEMEHTY 3 BIJHOCHOI aTOMHOIO Macoro Oumbiie 40
(winbHicTs Gimbime 5 r/cm’) [1; 3]. Baxkki MeTamu pO3MOBCIOIKYIOThCS HA BEJHKI
BIJICTaHI Ta HAKOIMYYIOTHCS Y 30BHIIIHBOMY CEPEIOBHUIIl, Yy >KMBUX OpraHizmax, a
TaKOX Yy MPOIYKTax OJKIJIbHULTBA.

bmxonmnHe OOHIMOKS IMPOKO BHUKOPHUCTOBYETHCS JUISS  BUTOTOBJICHHS
(dapmakonelHux NpenapariB, SK BITYM3HSIHUX, Tak 1 3apyOvukHuUX. TuIbKM B
XapkiBCbKOMY  (hapMalleBTUYHOMY YHIBEPCUTETI HapaxoBYeTbCs Onu3bko 50
KOpUCHUX JIIKIB [12]. @yH1aMeHTaNbHI TOCHII)KEHHS BITUYM3HSHUX Ta 3aKOPJIOHHUX
BUEHUX JIOBEJIM BHUCOKY OI10JIOTIYHY IIHHICTh MPOAYKINi OJKUIBHMIITBA, IO Mae
pi13HOOIYHY  (apMaKoJIOTIYHY  aKTHUBHICTh  (IpOTHU3amnajbHy, aHTUMIKPOOHY,
AHTUOKCUJAHTHY, TE€NaTO3aXWCHY Ta IHIN BJIACTUBOCTI). bBkomuHe OOHIXOKS
MOPIBHSHO J10Ope BHMBYEHO, MOTO IIUIIOINII BJIACTUBOCTI TMEPEBIPEH! KIIHIIMCTAMH.
[IpakTuuHO HEemMae XBOpOOH, MpH SKiM MUWIOK HE OyB OM KOPUCHUN y TIH YM 1HIIHMA
mipi [4; 10]. bmxonuHe OOHDKX S — II€¢ TWIOK 13 KBITOK POCIHH, 310paHuii i
CKJIaJICHU OJKOJIaMU B KOIIMYKAaX 3aJHIX HDKOK Yy BUIVISIAL TPYAOUYOK JUIst
NOCTaBJICHHS y ByJMK [6]. L[iHHMH BiH 3aBASKM YHIKaJIbHOMY OaraToMmy BMICTY
OiosoriuHO akTHUBHUX peuoBuH (Oumbme Hixk 50) [2], a Tak0X BMICTY aMiHOKHCIIOT,
BYTJIEBOIB, OJIIENOAIOHNX PEUOBUHH, (DEPMEHTIB, BITaMiHIB, MIHEpAIbHUX 3’ €/IHAHb
ToI0. Ma€e MUPOKU CHEKTP 3aCTOCYBAaHHA y TYMaHHIN Ta BETEpUHAPHIA MEAUIMHI,
(dapmakoorii Ta Xap4oBiil IPOMHUCTIOBOCTI [7].

[Ilo cTocyerhbcsi All OKpEMUX TOKCHUYHHUX CIIOJYK Ta iX CKJIQJIOBHX, TO IeH
BIUIUB 3aJICKUTh B XIMIYHOI CTPYKTYpH [iFOUYMX PEYOBHH, JO3 Ta CHOCOOIB
BBeICHHS B opraHi3M. [IpoaykTu O/KITEHUALITBA, 110 € CyMIIlIaMU IIIHHUX 010JIOT1YHO
AKTUBHUX PEYOBHH, MIJICUIIOIOTH JI1F0 TOKCUYHUX PEUYOBHH, Y TOMY YHCII BaXKKUX
METaliB, Ha OPTaHi3M JIIOJAWHH. [3 METOI 3amoOiraHHs HAKONMUYyBaHHS 3aJIHINKIB
TOKCUYHUX PEUOBHUH y MPOIyKTax OKUIBHHUIITBA HA MAcikax YKpaiHU BIPOBAKEHO
cuctemy HACCP, metoro sikoi € BU3HAUEHHS KPUTUYHUX TOYOK Y TEXHOJOTIi
BUPOOHMIITBA TMPOAYKTIB OMKIIBHUIITBA. (OCOOIMBOCTI KOHTPOJIO  3aJIHINKIB
IIKIAJTMBUX PEYOBHH y MPOAYKTaX OKUTFHUITBA 3arajioM, 1 y O/DKOJIMHOMY OOHDKXKI
30KpeMa, HacaMmIiepe]] y TOMY, 110 BiH mepeadadae He JUIIE aHalli3 CIIiTiB BTPyYaHHS
JIOJUHU B KUTTA OJKUI, SKI BUPOOJSIOTH LI MPOAYKTH, ajleé ¥ MOXIIMBICTb
3a0pyTHEHHSI JTIOBKIJUIS Y BEJIMKUX 30HAX, 1HOJ1 JIOBOJII BEIUKHUX, Ha SAKUX KOMaxu
30UparoTh NWIOK. TakWM YHWHOM KOHTPOJIb 3ajUINKIB IIKiJUIMBUX pPEYOBHUH B
POJYKTaxX OKITLHUIITBA € BAXXJIUBUM €JIEMEHTOM 3aXUCTY 310pOB’ s Jtoaunu [11].
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3p0o3yMuIHM € ¥ Te, 0 3 SKICHOT CHPOBHUHHU OTPUMYIOTH SKICHI JIIKH. SIKICTh Ta
0€3MeYHICTh OJIKOJIMHOTO0 OOHDIOKS SIK CUPOBHHHM MAa€ BEJIMKE MPAKTUYHE 3HAYEHHS,
OCKIJIbKH 13 SIKICHOI CHPOBUHU OTPUMYIOTh SKICHI JIKH.

[IpobGnema crangapTH3allii CHpOBUHU B YKpaiHi € akTyalbHOI. Y Hall 4ac
PO3pOOJISAIOTh HOPMATHUBHI IOKYMEHTH, 110 PErJIaMEHTYIOTh BUKOPUCTAHHS Cy4yaCHUX
METOJMK aHali3y I[OKa3HUKIB akocTi Ta Oesmekn. OmHUM 13 BaKIUBUX
TEXHOJIOTIYHUX €JIEMEHTIB Yy TMiJBUIICHHI SKOCTI Ta Oe3meku MpomyKIii
OKUTBHMIITBA, a caMe€ OJDKOJIMHOTO OOHDKXKSA, € MepeBipka Ha BMICT BaKKHX
meTaniB, ocoonuBo Cd ta Pb, ski HanexaTh 10 NepIIoi IPynu TOKCUYHOCTI.

MeTtoro Hamoro JOCHiPKeHHs 0yJI0 BUBUECHHS PIBHS BMICTY BaXXKUX METaNIB y
OJ1>KOJIMHOMY OOHIXKXK1 y IMHAMILI POTSTOM CE30HY.

MATEPIAJIM TA METOU JOCJII’KEHDb
Jlnis mpoBeACHHS AOCIIKEHb Ha TepuTopii XapkKiBChKoi obnacti Oyna oOpana
nacika y cenuiui MonogoBa BoBuaHCEKOr0 paiioHy.
301p OKOJMHOTO OOHLXKS NPOBOJWIM CTaHAAPTHUMHU Metogamu [13] 3
TpaBHSI IO CEpleHb. BU3HAUEHHS MIKPOEJIEMEHTIB MPOBOAWIM METOJOM AaTOMHO-

abcopOuiitHoi cnekrpodoromerpii Ha AAS-30 3rigno 'OCT 27995-88 [5; 8].

PE3YJBbTATH JOCJIII)KEHB TA IX OBI'OBOPEHHSI

VY Xoni HamMX JOCHIIPKEHb BCTAHOBJICHO, 10 piBeHb LluHKy (puc. 1) mae
HaWOIIBIT BUCOKY KOHIICHTpAIlil0 Y OJDKOJIMHOMY OOHDXOKI B CEpeIHHI TpaBHA 1
ctaHoBUTh 87,36 mr/kr, mo y 1,74 pa3u mepeBHUIye THUMYACOBUH MaKCHUMAaIbHO
nomyctumuii piBeab (MJIP) Zn — 50,0 mr/kr [9]. Ilpu mopanbmiomMy HOCHIIKEHHI
BCTAHOBJICHO, IO piBeHb [[MHKY 1auWHaAMIYHO 3MEHIIyeThcs. HaltHuk4da ioro
KOHIIeHTpalisi Oyna 3adikcoBaHa B cepeAuHi JumHSA 1 cTaHoBuia 37,44 Mr/kr, a
HaMNPUKIHII ceprHs BoHa ctaHoBMA 37,80 MI/Kr.
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Puc. 1. lunamika Bmicty LluHKy y 61KOTHHOMY OOHDKKI
Konuenrtpauis Kynpymy HaBmaku 3pocTae MPOTArOM YCbOIO JOCIITHOTO
nepioxy, 30unbrytouncs y 2,02 pasu 3 5,51 mr/kr y tpaBsi 10 11,49 mr/kr y cepmni

(puc. 2) mpu MJIP Cu — 30,0 mr/kr [9]. [TomiueHe KopensiTUBHE 3 IIMHKOM (puc. 1)
3HIKEHHS BMicTy KynpyMy B mepiiiid Jekajil JUmHs.
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Kaamiit 1 CBuHenp HajexaTh 10 OCOOJMBO TOKCHUYHHMX MIKPOEJIIEMEHTIB, iX
3apaxoBYIOTh A0 1 rpynu TOKCUYHOCTI.
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Puc. 2. [lunamika Bmicty Kynpymy y O/0K0IHMHOMY OOHDKXKI

KonnenTpartis CBUHIIO TOTITOM Y53 mociigHoro nepioay 3Hu3uiack a0 1,109
Mmr/kr (puc. 3), ame, Ha Biaminy Bix Kynpymy 1 [lunky, gocsriia mMakcuMaiabHOI
KOHIIEHTpaIlii B nepurii aekaai sumas — 1,83 mr/kr mpu MJIP Pb — 2,0 mr/kr.
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Puc. 3. lunamika Bmicty CBHHIIIO Y O/KOTHHOMY OOHDKXKI

MakcumansHy KOHIEHTpallito Kaamito crocrepiraiu B CepeidHI JIMITHS, BOHA
cranoBwia 0,0868 mr/kr mpu MJIP Cd — 0,2 mr/kr (puc. 4). Y mnopajgbiioMmy
CTIOCTEpIralii 3MEHIICHHSI KOHIIEHTpaIlii enemMedTy B 3,95 pasu BianosigHo. B ocTanHio
JIEKa Ty HAIMX JOCTIKEHb TTOMIUEHO ITiABUIIIEHHS BMicTY CBUHITIO Y 3,2 pa3u.
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Puc. 4. [lunamika Bmicty Kagmito y 61k0nnHOMY OOHIKKI
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[Tlimx vac nmocmipkeHHsS 3pa3KiB OJDKOIMHOTO OOHDKOKS Y CEpPIHI TaKOX
BCTAHOBJIEHO 3MEHIIEHHs KoHUeHTpatii Kagmiro B 1,9 pa3.

BUCHOBKU

VY 3B’S3Ky 3 HEOOXIJAHICTIO TJIOOAJIBHOIO MOHITOPHHIY CTaHy 3a0pyAHEHHS
JTOBKULISA cepen O10JIOTTYHUX METOMAIB OIIHKKM OCOOJIMBOT 3HAYMMOCTI HalyBae
BUKOPUCTAHHS OKOJIMHOTO OOHIXKXKS SIK 1HAMKAIHOTO MaTrepiany. PDi3i010riyHo-
O0loXiMiYH1 MapaMeTpu O10JIOTTYHUX 00’ €KTIB, 10 HAWOUIBII YYTIWBI JO 3MIHH
KOHIIEHTpAI[ll BaXXKUX METaNIB, JO3BOJIATh BUSBUTH BIIXUJICHHS B1J] HOPMHU 3aJI0BIO

JI0 TIOSIBY TIOMITHHUX 3MIH Yy 010JIOTIYHOMY 1 TeHETUYHOMY 370pOB’1 HaIIii.
1. Bcranomieno kopensTuBHe 3MeHIIeHHsT KoHteHTparlii [{uuky i Kaamiro Ta

30uTbIIeHHST KoHTeHTpatlii Kynpymy i CBUHITIO Y O1KOTMHOMY OOHIMOKI y CEpITHI.

2. MinimanbHa koHueHtpais Kynpymy # [lunky BcraHoBieHa y mepimiit gexasi
JIMITHSA, MiHIMaJIbHa KOHIeHTpailis CuHIto i Kaamiro — y mepiii gexasi ceprHsi.

3. TakuM YHHOM MOHITOPHHT OJKOIMHOTO OOHDKXS € MapKepHUM
MOKa3HUKOM BMICTY BaXKHX METaJliB Ta JOIOMara€ BU3HAYUTH PIBEHb
3a0pyTHEHOCTI KOHKPETHOI €KOJIOTIYHOT 30HH.
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IMuenuHasi NBLIBIA KAK MAapKePHbI IMOKa3aTelb JIKOJOTHYEeCKOr0 COCTOSTHMS
okpy:xawueii cpeapl. Kaaununna W. I'., Joaras M. H. — B cratbe npuBeneHbl JaHHBIE O
COJIEpPIKAaHUU TSDKENBIX METAJUIOB B MYENMHOW OOHOXKKE B mocenke MorogoBas BomuaHckoro
pariona XapbkoBckod oOmactu. Cpeau OHOJIOTHYECKHX METOJOB OIICHKH JKOJIOTHYECKOTO
COCTOSTHUSL OKpPYXKAalolle cpeapl ocoOyl 3HAYMMOCTH MPUOOPETAEeT HCIONH30BAHUE MUCTHHON
0OHOXKH Kak Onomapkepa Il ONPEACIICHHUs] HAJUYHs Pa3HBIX MOJUTIOTAHTOB. DU3MOJIOTHYECKHE
napaMeTpsl OMOJIOTHYECKUX OOBEKTOB HambOoJee YyBCTBUTENBHBI K HM3MEHCHHWIO KOHIICHTPAIUH
TSOKEJIBIX METAJIJIOB, YTO TMO3BOJISET BBIIBUTh OTKIOHEHHUS OT HOPMBI 3aJ0JIT0 A0 MPOSABICHUSA
3aMETHBIX M3MEHEHHH B OHOJOTMYECKOM M TEHETHYECKOM 3J0pPOBbE HAIMU. ABTOpPaMH
YCTAHOBJICHO KOpPEISTUBHOE yMEHblIIeHHE KoHIeHTpauun [lunka u Kaamusa wu yBenuueHue
koHneHTpanuu Kynpyma u CBuHIA B muennHON 00HOXKKE B aBrycre. [lokasaHo, 4T0 MUHUMAaJIbHAS
koHneHtpanus Kynpyma u [luHka cogepKutcs B MYEIMHON 0OHOXKKE, COOpaHHOU B TIEPBOM JIeKale
HI0JIs, a MUHUMallbHasi KoHLleHTpauusa CunHna u Kagmus — B nepBoi nekajie aprycra. Pe3ynbrarbl
MPOBEACHHBIX HCCICIOBAHUN TMOKA3bIBAIOT, YTO MOHHUTOPHHI TYEIUHONW OOHOXKH SIBIISICTCS
MapKEepHbIM  TIOKa3aTelieM COJEpPXKaHUS TSOKENbIX METAJIOB M ONPEAENICHUS  YPOBHS
3arpsI3HEHHOCTH KOHKPETHOM AKOJIOTMYECKOM 30HBI.

Kniouesvle cnosa: MUKPOSIEMEHTHI, TSDKENbIE  METaJUIbl, IMUYEIMHAS  OOHOXKA,

3arpsI3HEHHOCTH TSDKEJIBIMH METaJJIaMU.
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