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OCOBJHUBOCTI KOHIIEHTPAIIIT BAKKHX METAJIIB
Y BUHOI'PAII TA NIPOAYKTAX UOI'O IEPEPOBKH

PosrnsiayTO TIpoOiieMy Oe3meKu MpOAYKTIB XapuyBaHHSA POCIMHHOTO MOXOpKeHHS. HamemeHi pesynbpraTu
JIOCTIKCHHST KOHIICHTPAIlil BAXXKUX METAJliB Y BUHOTPai, BAHOTPATHOMY COIli Ta JOMAITHHOMY BHHOTPAaTHOMY
BUHI, BH3HAYCHO OCOOJIMBOCTI IX aKyMYIIALIl Ta Mirpamii y mMpoayKTax XapayBaHHS.
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Nekos A. N, Malchuk O. V. FEATURES OF OF HEAVY METALS CONCENTRATION INGRAPES
AND ITS PRODUCTS

The problem of safety of plant foodstuffs is considered in the article. Results on the analysis of heavy metals
concentration are given for vine, vine juice and home wine, the features of their accumulation and migration in
plant foodstuffs are identified.
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Hexoc A. H., Maapuyk O. B. OCOBEHHOCTH KOHUEHTPALIMU TSKEJIBIX METAJIJIOB
B BUHOI'PAJIE U TIPOAYKTAX ET'O IEPEPABOTKH

PaccmorpeHna npoOiema 6€301acHOCTH NPOJYKTOB MUTAHHS PACTUTEIHHOTO MPOUCXOXKAeHHs. [IpuBeneHs!
pe3yIbTaThl UCCIICAOBAHUS KOHIICHTPALUU TSDKENIBIX METaUIOB B BHHOTPAJIE, BHHOTPAJHOM COKE M JOMAIHEM
BHHOTPAJHOM BHHE, OIPEAETICHBI 0COOCHHOCTH UX aKKYMYJISIIUA U MUTPALUHU B IPOAYKTaX MUTAHUS.

Knrouesvie cnosa: Tsxensie METaIUIbl, BUHOTPAJ, BUHOTPAIHBINA COK, JOMAIlIHEe BUHO, MPOIYKTHI TUTAHUSI
PacTUTENHFHOTO MPOUCXOXKICHUS

Bcmyn

IToctanoBka mpoOjeMn. Y cydacHUX OpHUM 3 TOJIOBHHX MOKAa3HHUKIB SKOCTI
YMOBax JKUTTS mpoOiieMa Oe3leKku Ta SKOCTi NPOJYKTIB XapuyBaHHS € BMICT y HHUX PI3HHX
NPOJAYKTIB XapuyBaHHS € OJHI€I0 3 TOJOBHUX 3a0pyIHIOIOYMX PEYOBUH, 30KpEMa BaXKKUX
YMOB 30€peKeHHs 37I0POB’Sl Ta >KUTTS IO~ metaniB (BM). Jlo BaXKHX METalliB BiHOCSATH
HU. [IpoGiema Oe3rekn MPOAYKTIB XapuyBaH- Oinpmie 40 MeTamiB MEpiOAWYHOI CHUCTEMH
HS - CKIIaJHA Ta KOMIUIEKCHA 1 BMMarae 4ymce- . I. MenzaeneeBa 3 aTOMHOIO Macoro noHam 50
JBHUX 3yCWIb AJs ii BHUpIIIEHHS, SK 3 OOKy aTOMHHUX OAWHUIG. 3a knacudikauiero H. O.
HaYKOBIIIB, TaK i 3 00Ky BUpOOHUKIB, caHiTap- Peiimepca, BaXKMMHM CTiJ] BBRXKaTH METANU 3
HO-CIiJIEMIOJIOTIYHUX CITYXKO0, JEepKaBHHUX Op- minsHicTIo Gimbme 8 r/cm® [10]. Hesiki 3 mux
raHiB 1, HAPEIITi, CIIOKUBAIB. €JIEMEHTIB HEeOOXIIHI JIISI HOPMAaJIbHOT JKUTTE-
HecnpusariuBa cydacHa €KOJOTIYHA CH- IISUIBHOCTI JIIOAMHU. Y OUIBIIOCTI BHIIAJKIB
Tyalisi B YKpaiHi BeJie 10 3a0py/JHeHHS TTUTHOT Ba)KKO TPOBECTH YITKY MEXY MiX 0i0JIOTiuHO
BOJIM, TIOBITPSIHOrO OacelHy, IPyHTIB 1, sIK Ha- HEOOXIIHUMHU 1 MIKIJUIMBUMHU JUIS 3J0POB'S
CIIIIOK, — Xap4OBUX MPOIYKTiB. Xap4oBi Ipo- JIOAWHYU pedoBuHaMu. llpu mpomMy BenmmuesHy
OYKTH € HE TUJIbKA OCHOBOIO PI3HOMaHIiTHOTO pOJb Bifirpae KOHIEHTpALisl MiKpoeleMeHTa,
XapuyBaHHS, a ¥ 1HKOJM MOXYTh CTaTd TpH- 10 HaJIXOJWUTh B OpraHi3M JitoauHu. [Ipu mij-
YMHOK TSDKKUX 3aXBOpIOBaHb [1]. YpaxeHHs BUIIEHHI ONTHUMAaJbHOTO PiBHS KOHLIEHTpALii
JroAed IIKIJUIMBUMH PEYOBUHAMH TPOQPIUHUM BaXKOT'O METaJly B OpraHi3Mi IMOYHUHAETHCA

nuIaxoM cTaHoBUTh 80% BUNAAKIB NMPOHUK- npotiec iHToKcHKarii [2].
HEHHS B OPTaHi3M IYXKOPITHUX PEUOBUH, TOMY Pocnuana mpomykiisi, sIKy BHUPOIIYIOThH
TEMa €KOJIOriuHOI O€3MeKM MPOAYKTIB Xapuy- Ha NPUBATHUX NPUCAIMOHMX IUISHKAX, MOXKE
BaHHS Ha CHOTOJIHI € JIOCTATHBO AKTYaNIbHOIO. OyTH eKOJOTiYHO HEOE3NEYHOI Ta MICTHTH
BEJIMKY KIJIbKICTh IIKIJUIMBUX PEUOBMH, 30K-
© Hekoc A. H., Mansuyk O. B., 2015 pema Baxkki metanu [4]. BuHorpam e myxe
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MOUIMPEHOI0 KYJIBTYPOIO BHPOLIYBaHHS Ha
NPUBATHUX TPUCATUOHMX JIISHKAX Ta Qep-
MEpPCBKUX TOCIoAapcTBax. Moro BHpOIIYIOTH,
K 1 IS BJIaCHOTO CIIOKMBAHHS, TaK 1 Ha Ipo-
JaX, BKUBAIOTh Y CBDKOMY a00 3acyIIEHOMY
BUITIAI, 3 HBOTO BapsATb KOMIIOTH, DKEMH,
BapeHH:, poOJISATH COKH Ta JOMAIIHI BHHA.

Bunorpaz 31aBHa BiZOMMIA JTIOACTBY CBO-
iMH JKyBaJIbHUMH Ta TpO(iTaKTUYHUMH Biac-
TUBOCTSIMH. Y XapyoBOMY, AIETUYHOMY 1 JIIKY-
BaJIbHOMY BIJIHOLICHHI - CiK BHHOTPAJy € OJ-
HUM 3 HAUIHHAIIINX. Sroau MICTSITh BEIAYE3-
HY KUIBKICTh KOPHUCHHUX PEYOBHH, TAKUX SIK, TIe-
KTWH, (oJieBa KHCIIOTa, OpPTaHIYHI KHCIIOTH
(s16myyHa, 11aBNeBa, IMMOHHA, BUHHA); caXxapo-
3a, TIIOK03a, ¢pykTosa; Bitamian: E, A, H, C,
PP, mpencraBauku Ttpynu B; Oera-kapotuH,
MiHepallbHi PeUYOBHHU: WO, 3a)i30, IWHK, (oc-
¢dop, kanbIii, MarHiil. Baxmuro, 1100 BUHOT-
pajg Ta MPOXYKTH HOTO MEePepOOKH MPUHOCHIIH
caMe KOpHUCTb, a He IIKOAY IJISl 37I0pOB’S JIFO-
JIMHHL.

Meta po6oTH: BU3HAUYEHHS OCOOJIMBOC-
Tel KOHIIEHTpAIlil BAYKKAX METaJliB Y BHHOTpPa-
Il Ta IpOyKTax HOro mepepoOKu.

CraH BMBYEHHs MUTAaHHA. 3 MPOAYK-
TaMH XapuyBaHHS B OPTaHi3M JIIOJMHUA HaJXO-
JUTh Oym3bKO 70 BaKKUX MeETaNiB, 3 SKHX
Maibke BCi HalexXarh JO MiKpOEIEMEHTIB.
HaliTOKCHYHIIMMU BBaXXalOThCS PTYTh, CBU-
HEIlb, OJIOBO, Mijlb, HiKeJIb, OCpHMIIiH, CeJeH,
KaJaMil, BiCMyT Tomo. AJe Jesiki 3 IuX MeTa-
JB y MaJiMX JI03aX )KUTTEBO HEOoOXiiHi, 60 Oe-
PYTh y4acTh y pi3HHX (opMax MeTadolizMy,
MEPEHOC], CHHTE31 PEYOBHH, BXOAAThH J0 CKJa-
ny (epmeHTiB, BiTaMiHIB, Pi3HUX TKaHUH Op-
raHiamy. B KOHIIEHTpaIlifX, BUIIUX BiJl TPaHU-

YHO JIOMYCTHMHUX, BaXKKI METaJIU CTAlOTh IIKi-
umBuMH [5].

Baxki MeTamu MOXYTh BHUKJIHMKATH K
rocTpi, Tak 1 XPOHIYHI OTPYEHHS, BimgaNeHi
HACJIJIKH, Y BUMAJAKAX CHOXKUBAHHS JIIOUHOIO
MIPOJYKTiB, 3a0pyAHEHUX HUMHU. [3 HUX Haiibi-
JIbIIIC 3HAYCHHS MAIOTh CBHUHEIb, KaaMill, MU-
I'siKk Ta pTyTh. LI TOKCHYHI pedyOBHHHA MalOTh
KaHIICPOTCHHUN, MYTareHHUN Ta TepaTOrcH-
HU# BIUIMB Ha OpraHi3M Jroaunu [3].

SKicTh Xap4oBOi NPOAYKIii POCTMHHOTO
MTOXO/KEHHsI TypOye (axiBIiB Pi3HUX HaMps-
MiB HayKOBHX JIOCIII/DKCHb BiJ IPYHTO3HABIIIB
JI0 Mi€TOJOTIB. POCIMHAY TPOAYKIIiIO JTFOIIMHA
BUBYAE YK€ IaBHO, CTaBISTYM Iepe]] coOoro
BHpIIICHHS PI3HUX NMUTaHb. Benwkuii mepemik
cyuyacHux HaykoBiiB (b. b. [Tonunos, JI. I". Pa-
meHcbkuii, A. I'. Icauenko, I'. M. MUJIBKOB,
O. L. ITepensman, A. I1. Bunorpanos, B.B. [lo-
opoBonscekuii, B. b. Imein, C. A. bamok,
A. 1. ®aree, B. B. Mensenes, JI. II. Manu-
meBa, O. F0.[Imutpyxk, . M. BonomwuH Ta iH.),
SIKi TUM a00 1HIIMM YMHOM BHPIIIYIOTH MUTaH-
HS, SIKI CTOCYIOTBCS TTPOOIJIEM €KOJOTiYHO 0e3-
TICYHOTO Xap4yBaHHs JOIUHN [6].

OpHak, y HAyKOBHX JDKEpellaX Maixe He
3yCTpIiYa€eThcss a0O0 He 3HaYHA KUIBKICTh OITy-
OJIiIKOBaHUX PE3YJbTATIB AOCHIKEHb, 110 CTO-
CYIOTBCSl aKyMYJIALii BaXKUX METAJiB y IJIO-
JIOBO-SITiTHIN TIPOAYKIIii, a caMe BUHOTpali Ta
NpPOJyKTax HOro mepepoOKu (BHHOTPaIHUN
Cik, IoMamrHe BWHO). TakoX TpPakTUYHO HE
3yCTpIYaIOThCSl Y HAayKOBUX IyONiKamisx pe-
3yJBTAaTIB TOCIIPKEHb XIMIYHOTO CKJIay peml-
TOK SITiAHOT MPOAYKIIT TP BHUPOOHMIITBI BU-
HOTpagHoro, 00 3Ha4yHa KuUTbKicTh BM ckoH-
IIECHTPOBAaHA CaMe y peliTKax (Makyci).

Pezynomamu docniddicens

[MonpboBi Ta ;aGOpaTOPHI MOCHIHKEHHS
npoBoauiuck npotsirom 2011-2014pp. Anami-
THYHI JOCIIPKEHHS I1JI0J0BO-ATITHOT MPOIYyK-
uii, a came BUHOTpajay Ta NPOAYKTiB HOro me-
pepoOKu (BUHOTpAIHUIA CIK, JOMAIIHE BHHO)
1010 BU3HAUEHHS KOHIEHTpALil B HUX Bax-
kux MetaniB (BM) mpoBonwinck 3rifHO 3 aTe-
CTOBAaHMMHU METOJIMKAMH B HAaBYAILHO — JIOC-
niaHIA nabopaTopii aHATITHYHUX €KOJIOTIYHUX
JOCHIJDKEHb eKoJIoTiYHOro (akynprery XHY
imeni B. H. Kapazina na aromno-abcop0-
uiiinomy crekrpogoromerpi  AAC-115TIK,
SKUH BiI3HAYA€THCS YYTIUBICTIO Ta CEJIEKTHB-
HICTIO, IO 3a0e3Iedye BHUCOKY TOYHICTH pe-
3ynbTaTiB. B X0Mi AOCHIIKEHHS BH3HAYaIacs
KOHIIeHTpars 5 Baxkux meraniB (Fe, Mn, Zn,
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Cu, Cd) B 3pa3kax BHHOTpaIy, BUHOIPAIHOIO
COKY Ta JIOMalIHbOTO BUHOIPAJAHOTO BUHA.

Binibupanucs 3pa3ku BHHOTpaIy COpPTIiB
«MongoBa» Ta «Myckar», 110 BUPOIIEHUN B
VYxpaiHi i npuabanuii Ha puHKy Ta «Pex ['moo»
i «Bikropis», iMmmoproBanuii 3 Itamii i npua-
OaHuil B cynepMapketi. 3 IpeICcTaBICHUX COp-
TiB BUHOTPAJy B pe3yJbTaTi TePMidyHOI 00po0-
KM OTPUMaHO BUHOTPaIHHUH CiK, 1 y mpoueci
BIJDKUMaHHS BUHOIPAny BiZOYBA€TbCS MO
BHXIJTHOT'O Marepialy Ha BHHOTPaIHHUH CiK 1
Makyxy. Baxkki Meranu, 110 MiCTATbCS y BHHO-
rpaji, po3MOUISIOTECS MK JABOMa MPOAYKTa-
MH BIDKHMaHHSI: COKOM 1 MaKyxo. Y Ta0iu-
wax 1 i 2 HaBeneHi pe3ynbTaTH XIMIYHHX aHa-
Ji3iB BU3HAYCHHS KOHIICHTpAIlii BaXKKUX Me-
TaJIiB y BUHOTPAi i COKY.
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Taoauns 1
KonueHTpanist BasKkKMX MeTaTiB y 3pa3Kax fril BUHOTPaay, MI/KIr
Baxki | «MoamoBa» | «Myckar» | «PexT'1od6» | «BikTopis» 'K
meranu | (Ykpaina), | (Ykpaina), (ITanis), (Itanin), MI/KT
[11]
Fe 7,1 6,5 7,9 10,2 15,0
Mn 2,9 1,3 1,1 4.4 -
Zn 1,8 1,4 2,3 0,8 10,0
Cu 2,1 1,5 1,0 2,5 5,0
Cd 0,1 0,1 0,04 0,06 0,03

3 mopiBHsAHHS KoHIEHTpani BM 3 ['/IK
BU3HAYEHO, 10 TEPEBHUIICHHS € Tiinbku 3a Cd.
Iepepumenns 3a Cd B 3,3 pa3u cmoctepira-
€TBbCS B 3pa3kax BHHOTpagy copTiB «Momngo-
Bay, «Myckar», a B 3pazkax «Pen ['mobd» i «Bi-
ktopist» B 1,3 i 2 pa3u BimmoBigHO. Y 3pasky
BUHOTpany «Bikropis» BusABICHI HaHOINbII
koHneHrparii 3a Fe, Mn i Cu. Tak, 3a Fe B mo-
piBHSHHI 13 3pa3kamu BuHOTpany «Pex ['moby,

«MyckaTt» 1 «MonoBa», KOHIIEHTPAIlisS BHIIE
B 1,3, 1,7 i 1,4 pa3u BiamoBigao; 3a Mn — B 4,
341 1,5 pasu; 3a Cu -8 2,5, 1,7 1 1,2 pa3sm.
Haii6inemi konnentpaiii Cd —0,1 mr/kr wmic-
TATBCS y 3pa3kax BHHOTrpaxy «MommoBa» Ta
«Myckary, o BUILE, HIK B 3pa3kax BUHOTPa-
oy «Pex I'mo6» (B 2,5 pasm) i «Biktopis» (B
1,7 pazn).

Taoaunsa 2
KoHueHnTpauiss BajKKHX METAJTIB y 3pa3kax BUHOTPAHOI0 COKY, MI/JI
Baikki «MoJzoBa» «Myckar» «Pen I'moo» «BikTopis» 'K
MeTaJu (Ykpaina) (Ykpaina) (Iranis) (Iranis) COK,
MTI/J1
Fe 1,1 0,95 15 2,0 15,0
Mn 0,4 0,2 0,6 0,8 -
Zn 0,85 0,5 1,0 14 10,0
Cu 0,3 0,2 0,1 0,2 5,0
Cd 0,06 0,06 0,02 0,01 0,03

Jns Toro, mo0 CMiBCTABUTH PE3yIbTaTH
XIMIKO-aHATITHYHUX BUMIPIOBaHb JUIS AT Ta
COKY, TOOTO TPUBECTH Il 3HAYEHHS JI0 PO3Mi-
PHOCTI MI/KT, JIOCUTh PO3IIJIMTUA 3a3HAYCHI y
TaOI.1 MOKa3HWKH Ha MIUIBHICTH BHHOTPAIHO-

ro coky. BinmoimHo 1o HaBegeHux qanux [12]
MPUAMAEMO IIJIbHICTE BHHOTPAJHOTO COKY
1,055. Orpumani pe3yibTaTH BifoOpa)keHi B
Tabm. 3

Tadauusa 3
KoHueHTpanisi BaskkMX MeTaliB y 3pa3kax BHHOTPAHOI0 COKY, MI/KT
Baxki Cok 3 BHHOTpaIy Cok 3 BUHOTpaIy Cok 3 BUHOTpay Cok 3 BUHOTpaIy T'AK
MeETaJlx «MomngoBay «Myckar» «Pen I'mob» «BixTopis» COKY,
(Ykpaina) (Ykpaina) (Trais) (Trauis) MI/KT
Fe 1,04 0,90 1,42 1,89 14,22
Mn 0,38 0,19 0,57 0,76 -
Zn 0,81 0,47 0,95 1,33 9,48
Cu 0,28 0,19 0,095 0,19 4,74
Cd 0,057 0,057 0,019 0,019 0,028

Pesynbratu mocimikeHHs MpencTaBieHi
B Tabn. 3 MOKa3ywTh, 110 KOHIEHTpalis BM
nepesuinye I'JIK [11] Timeku 3a Cd — B 2 pasu
B JIBOX 3pa3Kax BHHOTPAIHOTO COKY 3 COPTIB
BuHOrpany «MomnnoBa» Ta «Myckary. Haii0i-
neini koHMeHTpanii Fe, Mn 1 Zn MicTaTecsa y
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3pa3Ky COKy 3 BHHOTpanxy copTy «Bikropis»,
0 BWINE, HIX B 3pa3KaxX COKY 3 BHUHOTPAIY
copty «Pem I'mob», «Myckat» i «MommoBay,
3aFe—-81,3,2,1i1,8paziB;3aMn—-81,3,41
2 pa3u; 3a Zn — B 1,4, 2,8 i 1,6 pa3u BiAmoBij-
HO (puc. 1).
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mr/Kr

B Cok 3 BMHOrpaay «Mongosa»
O Cok 3 BuHOrpaay « Myckat»
[l CoK 3 BUHOrpaay «Pepg ob»

B Cok 3 BMHOrpaay «Biktopia»

Fe Mn Zn Cu Cd

Puc.1 — Konnenrparis BM y BUHOTpagHOMY COKY

MajKiB ICTOTHO BHUIIA 3a KOHIICHTPAIIIO Y BH-
HOTPaJHOMY COKy. P03paxyHKOBi MOKa3HHKH
TIepPEeBUILIEHHS TPEICTaBlIeH] y Tao. 4.

[NopiBHIOIOUM naHi, O BigoOpaxkeHi y
Tabu.1 Ta Tab1.3, MO’KHA BH3HAYUTH, 110 KOH-
neHTpamis BM y BuHOrpani B OiMbIIOCTI BH-

Taoauns 4

Iloxa3HUKH NepeBUIEHHS] KOHIEHTPaLil Ba)KKHX MeTaJliB y 3pa3kax fril BUHOrpaay no BigHo-
LIEHHIO 10 BHHOTPATHOI0 COKY

Baxki «MoJpoBa» «Myckat» | «PexnI's106» | «BikTopisi»

MeTaJIH (Yxpaina) (Ykpaiuna) (Iranis) (Trasis)
Fe 6,8 7,2 5,6 5,4
Mn 7,6 6,9 19 58
Zn 2,2 2,9 2,4 0,6
Cu 74 7,9 10,6 13,9
Cd 1,8 18 2,1 6,3

OTpumaHi MOKa3HUKH 3aiexarb Binx Oa- IOT0 — 3HWKYIOThCS TOKAa3HUKH KOPHUCHUX

raThoX (JaKTOpiB i, B MEpIIy Yepry, Bi COPTYy
BUHOTPaAy, MOTO CTHIJIOCTi, CTYNEHS BiJKH-
ManHs Tomo. s Fe i Cu BHCOKI MOKa3HUKH
XapakTepHi AJs BCiX YOTHPHOX COPTiB BHHOT-
pany. dns 3navens Mn, Zn i Cd cnocrepira-
€TBCSl BEJIMKUH PO3KWJI MOKA3HHKIB MIXK COp-
tamu. [ng itanilicekoro copty BikTopis moka-
3HMKM CIiBBIAHOIIEHHS KOHIEHTpauiii Zn 'y
BUHOTPaJIi 1 B COKY BUSIBUJIOCS] MEHIIIE OJIUHU-
ui. Ile Moke o3Hauartu, mo ZN B IbOMY COPTI
BUHOTPaAy MICTHTHCSI MEPEBAXHO B PO3YMH-
HOMY BHIJISA/I 1 HE HAKONMYYETHCSI B TKAHUHAX
pocius. Tak, koHueHTparllis Fe mo Bcix coprax
BUHOTpajay Bullle NpUOIM3HO B 5-7 pasiB 3a
KOHILIEHTPALiI0 y BUHOTPagHOMY COKy, Mn — B
2-7 pa3u, Zn — B 2-2,5 pasu, Cu — B 7-13 paziB
i Cd — B 2-6 paziB. TakuM 4nMHOM, TepMiyHa
00po0Ka CBIXKOI TUIOOBO-ATIHOT MPOAYKIIL 3
OJHOTO OOKY 3HAYHO 3HIXKYE KOHIIEHTPALiIO
MIKPOEJIEMEHTIB Y BHHOTPAIHOMY COKY, 3 1H-
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PEYOBHH, OCOOJIMBO OpPraHiYHMX KHCJIOT Ta
Bitamina C.

Ockinbku KoHLeHTpalis BM B coky
onuHUiIacs y OiMbIIOCTI BHUMAAKIB iCTOTHO
HWKYe, HiK y BUHOTPaJi, TO MOXHa 3pOOUTH
BHCHOBOK, 110 BM B pe3ynbTari BiJDKHMaHHS
3aJMIIAI0THCS B Makyci. OOUHUCIUMO KOHIIEHT-
pauito BM B makyci.

ITozHauumo:
M, —maca BuHOTpany (Kr),
M, — maca MOKyXH (KT),
M, — maca coky (Xr),
Co— xoHneHTpaiiiss BM y BuHorpami (Mr/kr),
C; - konnentpauis BM y makyci (Mr/kr),
C,— xonnentpauis BM y coky (Mr/kr).

OueBuIHO, 110
My =M; +M,
CoMo = C]_Ml + C2M2
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Criz 3a3HAYNTH, IO TTEPEPO3IMOILT BaXK-
KHX METaJIiB MK COKOM 1 MaKyXOK iCTOTHO
3aJIeKUTh BiJ CTymneHs BipkuMaHHA. CTymiHb
BIDKAMAHHA D BHU3HAYMMO SK BiIHOIIEHHSI
MacH COKy 110 Mac BuHorpazy [12]:
D=2
My
Konuentpanis BM y makyci Toai mo-
e OyTH BHpaKeHa SIK:

Co —DC
C1— 0 2

1-D

VY mpoBeleHUX eKCIepUMEHTaX 3aBISKU
TEXHOJIOTI1, 1110 BUKOPUCTOBYBAIACS JIJISi BUTO-
TOBJICHHS COKY, CTYIiHb BiJUKMMAaHHS MPUITHS-
ta 0,5. [logamemn po3paxyHKH HaJaId MOXKJITH-
BICTh BU3HAYHMTU KOHIICHTpaliro BM y makyci
i IOKa3HUKH CITIBBIHOIICHHS B MaKyCi 1 COKY
JUTS. KOYKHOTO COPTY BHHOTPAJy Ta Pi3HHUX CTY-
MEHiB BiUKMMaHHA (Ta0I.5).

Taoauns 5

CruiBBinHomenHs koHunenTpanii BM y siroaax, coky Ta Makyci npu pi3HOMY cTyNleHi Bil:KHMAaHHSA
(copT BUHOrpany «MoJiioBa»)

D=0,4 D=0,5 D=0,6

f;’;‘;‘; Co G, G C./C, G C./C, G C//C,
Fe 7.1 1,043 11,14 10,68 13,16 1262 | 16,19 15,52
Mn 2.9 0,38 4,59 12,08 542 14,30 6,68 17,62
Zn 18 0,81 2,46 3,057 2,80 3,47 3,29 4,09
Cu 2.1 0,29 331 11,64 3,92 13,77 4,82 16,96
Cd 0.1 0,05 0,13 2,26 0,14 2,52 0,17 2,90

AmHanorivuHi po3paxyHK{ MpU BH3HAYCH-
Hi KoHIeHTpanii BM mpoBezeHi y sironax, co-
Ky Ta Makyci copTiB BHHOTrpaay «Myckaty,

«Pen I'mob» Tta «Bikropis». OtpumMani pospa-
XYHKH KoHIeHTpanii BM y Makyci 300pakeHi
Ha puc. 2.

20

18

16

14

i B "MonpgoBa"

. 12
% 10 - O "MyckaTt"
=

8 - M "Pep Mno6"

6 1 M "BikTopia"

4 .

2 .

0 .

Fe Mn Zn Cu Cd

Puc. 2 — Konnenrpauis BM y maxyci

OTtpuMaHi pe3yabTaTh AOCTIKEHb KOH-
neHTpaiiid BM y makyci noka3yroTh, 1110 Haii-
Oinpii mokasHuku mo Fe, Mn ta Cu mae copr
BuHOrpany «Bikropis» — 185 wmr/kr, 8,04
mr/kr ta 4,81Mmr/kr, BigmosigHo. HaiBuimia
KOHIIEHTpaList 32 ZN CIIOCTEPiraeThCsi y COpPTi
BuHorpany «Pen I'mo6» — 3,8 mr/kr, mo B 14
pasiB Buile, HiX y copTi «Bikropis». Konuen-
tpamis Cd y coprax BuHOrpamy «MoyaoBay,
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«Myckar» Ta «BikTOpis» Maiibke OJHAKOBA,
komuBarounck B Mexax 0,11-0,14 mr/kr Ta
BuIa 3a copt «Pex ['106» B 5,5-7 pasis.

3anexHicte kKoHUeHTpauii BM Bix cTy-
MeHsl BiPKAUMaHHS MOYKHAa TPOCTEKUTH Ha
MpUKJIai KOHUEeHTpauii Fe y coprti BUHOTrpamsy
«Monnosa» (puc.3) Ta Zn 'y coprti «Pen I'moo»
(puc.4).
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Puc. 3 — 3anexxHICTh KOHIICHTpaILii Fe Bin cTymeHs BiIKUMaHHS
(copt BuHOTpany «MommoBay)

B MakKyxa

BuHoOrpaaHui cik
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Puc.4 — 3anexxHicTh KOHUEHTpALIT Zn BiJl CTYNEHs BIDKUMaHHS
(copt BuHOTpany «Pex I'od»)

Ha nmpuknanax, siki 300paxkeHi Ha puc.3,
puc.4, 4iTKO MPOCTEIKYETHCS MpsSIMa 3aICK-
HICTh KOHIICHTpamii BM Bijg cTymneHs BiKH-
MaHHs. UuM Oinbliie CTYHiHb BiDKUMaHHS,
THM BHIIe KOHIIeHTpalis BM y makyci. 3 mif-
BUIICHHSM CTYIIEHS BIDKMMaHHS KOHIIEHTpa-
1iss BM 30inbinyeThest nmpu0iu3Ho B 1,2 pasu.

Po3paxyHKH TmMoKasaiu, IO B ILIOMY
KoHIIeHTpallist BM y Bcix coprax BUHOTpaLy y
Makyci 3HaYyHO BHIIE, HK y coKy. Tak 3a Fe
el MOKa3HUK KONHMBaeThes Binm 9,76 (Bikro-
pis) mo 14,15 (Pex 'no6) (tabx. 5); 3a Mn Big
4,80 (Pex I'mo0) mo 14,3 (Monmosa), 3a Zn
0,21 (Bikropis) no 4,91 (Myckar); 3a Cu Bin
6,03 (Pex I'nmo6) mo 25,38 (Bikropis) Ta 3a Cd
Big 0,41 (Pen I'mo6) mo 11,66 (Bikropis). Tak,
MOYKHa 1o6auuTH, 1mo coptu Pen o6 Ta Bik
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TOpis Maibke y BCIX BUMNAIKaX MarOTh HanOi-
JIBII 200 HAaMEHIIl TTOKa3HUKHY.

Takox mix yac JOCHiKEHb OYyJI0 BH3HA-
YEHO KOHIIEHTpAI[il0 MIKPOEJIEMEHTIB y 3pa3-
Kax JIOMallHbOTO BUHA BHUTOTOBJIGHOTO 3 Pi3-
HUX COPTiB BUHOTPAJy, BUPOIIEHOTO B YKpaiHi
Ha TepuTopii KpumMy Ta XapkiBchkoi 00JacTi.

KprMchke noMaliHe BHHO BUTOTOBJICHE
3 TaKWX COPTiB BHHOTPany, sk Admirore, [Top-
tyruzep (Omnopto) i Kpona. Bunorpazg Oys 3i-
Oopanmii B ¢. Consana [lommaa CymakchKoro
paiiony y Kpumy. Copustiusi kmiMaTH4HI
YMOBH JAHOTO PETiOHY H03BOJSIOTH BHUPOILY-
BaTH BUHOTPAJ PI3HUX TEPMIHIB JIO3pPiBaHHS.
Takox JOCHiKyBaIHCs 3pa3Ki BUHA, BUTOTO-
BJICHOTO y JIOMAallHIX yMOBaX 3 BHHOTpaIy
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copty I[3abemma, BHpoOImIEHOrO Ha TEPHUTOPIi
XapkiBcbkoi obnacti ([eprauiBcekomy Ta Xa-
PKIBCBKOMY paiioHax).

3pazok Nel mpencraBiacHWM JTOMaITHIM
BUHOM, BHTOTOBJICHHM 3 JIBOX COPTiB BHUHOT-
pany Iloptyruzep (Onopro) i Kpona - c. Co-
asuHa JommHa, Kpum, 2012p.

3pazox Ne2 mpencTaBiICHHM JTOMAaITHIM
BUHOM, BHUTOTOBIIEHHMM i3 COPTY BHHOTPAIY
Anirore - ¢. Constuna Jlonmuna, Kpum, 2013p.

3pazok Ne3 mpencTaBicHHW ITOMAaITHIM
BUHOM, BUTOTOBJICHHUM 13 COPTY BHHOTPaIy
[3abenna - JeprauiBcokuii pailon XapKiBCbKOi
obmacri, 2012 p.

3pazok Ned mpencTaBiCHUN JOMAIIHIM
BUHOM, BUTOTOBJICHHUM 13 COPTY BHHOTPaIy
I3abemra - XapkiBChkmid paiioH XapKiBCHKOL
obmacri, 2010 p.

PesynpTat gocnigkeHb HaBEICHI B
Tadmui 6.

Taoauus 6
KonuenTpanis Baskkux MeTaJiB y 3pa3kax J0MalIHbOT0 BUHA, MI/JI
I\?;;::::L 3pa3zok Nel 3pa3zok Ne2 3pa3ok Ne3 3pa3zok Ne4 F[);[]K
Fe 0,46 0,4 0,28 0,38 15,0
Mn 0,39 0,48 0,44 0,26 -
Zn 0,04 0,1 0,2 0,11 10,0
Cu 0,11 0,1 0,2 0,09 5,0
Cd 0 0,004 0 0 0,05

PesynpTatn mpoBeAeHUX JOCIiIKEHD
NOKa3yI0Th, 110 KOHIEHTpamis Takux BM, sk
Fe, Mn, Zn, Cu i Cd y 3pa3kax JOMaIIHbOTO
BUHa He nepeunytots I'JIK y BiamosinHOCTI 3
HOPMaTHBHUMHU JOKyMeHTamu [11]

BBaxkaeTncs, M0 y BHHA 3 OLIBII TPH-
BAJIOI0 BUTPUMKOIO IMOJIIIIYIOTHCS HOTO cMa-
KOBi sikocTi. BuHo HaOyBae Oi1bI HACUUEHUH 1
BUpaKeHHH cMak 1 apomar. Lo x mo 3micty
BM, To Ha mpuKiIaai AOCHIHPKYBAaHUX BHUH I10O-
MIiTHA PI3HUIIS MK MOJIONUMH 1 OLIBII BUTPH-
MaHUMH BWHaMU. Tak, kKpuMcbki BuHa 2012
(3pazok Nel) i 2013 pp. (3pasok Ne2) Binpiz-

HSIOTBCS 33 KOHIEHTpAIll BaXXKKHUX METaliB:
Mouoze BuHO o Mn (B 1,23 pasmu), Zn (B 2,5
pasu) i Cd (ma 0,004) mae TOKa3HWUKW BHII,
HiX OipI BUTpUMaHe BHHO (puc. 5). Konmen-
Tpamist Cu B mUX ABOX 3pa3Kax BiJlpi3HAETHCA
He3HayHO. Taka *® TEHICHIIiS CIOCTEPIracThes
1 B 3pa3Kax JJOMaIIHhOI'O BUHA, BATOTOBJICHOIO
i3 copty I3abemna (XapkiBcbka 00i1.). 3pa3ok
nmomartHeoro BuHa 2012 (3pasok Ne3) mo koH-
neHTpanii BM Takox Ma€ MOKa3HWKH BHII,
HDXK 3pa3ok jgomamiHboro BuHa 2010 (3paszok
Ned) za Mn B 1,69 pazy, 3a Zn B 1,81 inmo Cu B
2,22. Cd B 1BOX 3pa3kax He BUSABJICHO.

0,5
0,4
B Fe
- 0,3 O Mn
=
= 0,2 EZn
ECu
01 mCd
0
3pa3ok Nel 3pa3ok Ne2 3pa3ok Ne3 3pa3ok Ne4

Puc. 5 — KoHueHTpallist BAXXKHX METaJIiB Y 3pa3kax
JOMAaIIHbOTO BUHA
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Ha mactymHOMy erami fmocrmipkeHs OyB
BU3HAUYEHUH CyMapHHH MOKa3HWK KOHLIEHTpa-
uii BM, sIKHMif 4iTKO KOpPENIO€e Pi3HULIO 3 BIKOM
BUHA. 3 OCITIUKYBAaHOTO BHHOTIPAJHOIO BHHA
HalMEHINUN CyMapHUI MOKAa3HUK KOHLIEHTpa-
uii BM mae 3pazox Ne4 (2010 p) — 0,84, y
CBOIO Hepry y 3paszka Ne3 (2012 p) BiH craHo-

Buth - 1,12, mo B 1,3 pasu Oinbmre. CymapHsi
MOKa3HUKH KoHLeHTpauii BM B KpHMCBKHX
BHHAX TAaKOX MiJATBEPIKYIOTh HasBHICTH pi3-
HHIl MK MOJIOOUMH 1 OUTBINT BUTPUMAHUMH
BuHamu. Tak y 3pasky Nel (2012 p) BiH cTaHo-
BUTH - 1, y 3pazky Ne2 (2013 p) - 1,08, orxe, B
1,08 pa3is 6ibIIe.

Bucnoexu

JocnimkeHHss BUHOTpagy Ta BUHOIpa-
JTHOTO COKY LIO/I0 BMICTY B HUX Ba)KKUX MeTa-
JIiB, MOKa3aIH, IO KOHIeHTpalis BM B 3paz-
Kax BHHOIpaay 3HAYHO BHILE, HDK B 3pa3Kax
BUHOTPAJHOTO COKY B 5-7 pasiB 3a Fe, B 2-7
pas3u 3a Mn, B 2-2,5 pa3u 3a Zn, B 7-13 pa3iB 3a
Cu Ta B 2-6 paziB 3a Cd. Y BuHOTpagHOMY
COKY CIOCTEPIra€TbCs TEHIEHINS 3HWKEHHS
KoHIeHTpaniii BM. B 3pa3kax BuHOrpamy me-
pesumienHs 3HadeHb [ JIK crmocrepiraerbes
tibku 32 Cd B 3,3 pasu B 3pa3kax BHHOIPaIy
coptiB «MongoBay, «MyckaTy», a B 3pa3zKax
«Pen I'mod» 1 «BikTopis» B 1,3 1 2 pasu, Bia-
NOBIJHO; y 3pa3Kax BHMHOIPAAHOTO COKY —
TiITBKA BUTOTOBIIEHOMY 3 cOpTiB «Myckar» Ta

«Monmosa» nepepumenus I'JIK mo Cd mpuo6-
JIM3HO B 2 pa3u.

Konuentpanist BM y Bcix copTtax Bu-
HOTpany y Makyci mpubmusHo B 10-25 pasis
BHUIIle HDXK y coky. Tak, 3a Cd 1ieif mokasHuk
komuBaethest Big 0,41 (Pem I'mo6) o 11,66
(Bikropis), 3a Fe Big 9,76 (BikTopis) no 14,15
(Pen I'1006).

Jis moMalmHbporo BHHA 3 BHHOTpaay
OLITBII TpPHUBANOi BUTPUMKH TIONIMIIYIOTECS HE
TIJTPKK MOTO CMaKoOBi SKOCTi, a W crocTepira-
€THCSl 3HWKEHHSI KOHICHTpPALill BaKKUX MeTa-
niB. [1lomo 6e3meyHocTi JOMAaIIHBOIO BHHA, TO
B KOJHOMY 3pa3Ky HE BHSIBJICHO EPEBUILCHHS
3HaueHs I'JIK 3a BaXKKMMH MeTalIaMU.

Jlimepamypa

1. Jdumamp T. M. Exorpodonoris. OcHoBu
eKooriyHo Oe3neuHoro xapuysaHHs/T. M. [u-
MaHb, M. M. BapanoBcekmit, I'. O. binsBcekuii //
HaBuampHmii mociOHMK / 3a  HayK. peq.
T.M. dAumans. — K.: Jliopa, 2006. —304 c.

2. Jly6inina A. A. ToxcH4HI pE4OBHHH y Xa-
PUOBHUX MPOAYKTaX Ta METOAM iX BHM3HaueHHS / A.
A. Jly6inina, JI. T1. Mamiok, I'. A. Cemtorina: Ilig-
pyuanuk. — K.: BJ] «IIpodecionan», 2007. 384 c.

3. Muxutiok O. M. Exonoriuna 6e3neka xa-
puyBanHsa moauan / O. M. Mukwurtiok, 1O. /1. Boii-
gyk, . A. lonoB: HaBuanpHmii mociOHmk — X.:
XHITY, 2007. — 180c.

4. Manpuyk O. B. Dxonornueckast 6e3omac-
HOCTb TIPOAYKTOB HMHUTaHMS PACTHUTEIHLHOTO HMPOHUC-
XOXKIEeHUs (Ha MpUMepe nuccie0BaHusl BUHOTpaaa)/
O. B. Manbuyk, A. H. Hexkoc. // Exonoris — muisixu
rapMoOHi3amii BiTHOCHH MPHUPOIAN Ta CYCHIIBCTBA.
30ipank  T1e3 IV MixBy3iBChKOI  HayKOBO-
MpakTHIHOT KoH(epeHii. — Ymanb: YHY camiBHU-
urea, 2014. — C. 42-45.

5. Manpuyk O. B. OcobmuBoCTi KOHIEHTpa-
i1 B&)KKUX METAJIB B ILIOJOBO-STIHIA MIPOAYKIT /
O. B. Manbuyk // Exomnorisi, HeoekoIorii, 0XopoHa
HaBKOJIMIIHBOTO ~CEepe/loBUINAa Ta 30allaHCOBaHE
npupojokopuctyBaHHs. Matepiamu 111 Mixnapon-
HOi HaykoBoi KoH(epeHUii CTyIeHTIB, acIipaHTiB
ta monoaux BueHux. — X.: XHY imeni B.H. Kapa-
3iHa, 2014. — C. 99-101.

113

6. Hexoc A. H. IIpoGmemu ekomorigHoi 0e3-
MeKH MPOJYKTIB XapuyBaHHS POCIMHHOTO IOXO-
mxerHs / A. H. Hekoc // JIronmuna 1 goBkimms. [Ipo-
osremu Heoekosorisa, 2009. — Ne 1(12). C. 56-61.

7. Hexoc A. H. TeopeTndyeckne OCHOBBI BIIU-
SIHUSI 9KOJIOTMYECKH ONACHBIX MPOJYKTOB NMUTAHUS
PacTUTENBHOTO MPOUCXOXKACHHS Ha 3710pOBbE Ye-
moBeka/ A. H. Hexoc, B. B. Bacunosckuii
//Tronquaa 1 poBkiuwi. IlpoGiiemu Heoekosoris,
2007. — Bum. 9. — C. 29-37.

8. Hexoc A. H. Exosnoris moannu: Iligpyu-
aHuk / A. H. Hekoc, JI. O.barpora, M. O. Kinmmenko
— X.: XHY imeni B.H. Kapaszina, 2007. — 336 c.

9. TlonomaproB II. X. besmeka xapuoBux
MIPOJYKTIB Ta TPOAOBOJIBYOI CHPOBMHM HaBuaib-
uuid nociouuk / I1. X. TTonomapros, I.B. Cupox-
MmaH — K.: Jlibpa, 1999. — 272 c.

10. Peiimepc H. @. TIpupomomnosb30BaHue:
CrnoBapb-cnipaBounnk / H. ®. Peiimepc. — M.:
Meicias, 1990. — 668 c.

11. CaulluH 42-123-4089-86 IlpenensHO m0-
MyCTHMBIE KOHIIEHTPALUK TSDKENBIX METaIOB U
MBIIIbSKA B MPOJIOBOJILCTBEHHOM CBHIPbE W THIIIE-
BBIX ITPOJIyKTaX.

12. Hlo6unrep VY.(pen) ®pykToBBIE N OBOLI-
HBIE COKM:HAay4YHbIE OCHOBBI M TEXHOJIOTMHW/ TEp. C
HeMm./. — CII6: TIpodeccust, 2004. — 640 c.,u.

Hapiitina o peakoserii 5.04.2015



