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XMenbHULbKNIA HauioHalbHWIA YHiBEpCUTET

AOC O>XKEHHA BE3NEYHOCTI MNMOJTIMEPHUX MAKYBAJIbHUX MATEPIAJTIB

Y po6omi npedcmasseHi docaidxceHHs 3 ekos02iuHOI 6e3newHocmi nosiMepHUX nakyea/nbHux mamepianis. Y
sAkocmi 06’ekmie docaidxiceHHs 8UKOpUucmaHi nakysa/nvHi mamepiaau, aki Hali6inbw wupoko npedcmas/eHi HA PUHKY
Ykpainu. 3anponoHoeaHa komniekcHa mMemoduka OYiHKU eko6e3neyHocmi ynakoeKu 3 8UKOPUCMAHHAM (Pi3uKO-XIMIYHUX
ma 6iosn02iyHux mMemodis. JlocaidxceHHs1 npoeoduaucy 3 sukopucmaHmHsam 6io-mecm-o6’ekmie: Chlorellavulgaris Beijer,
Triticum L., Avena satia L, Hordeumvulgare. Oyinka ma aHa.ni3 eko.s02iuHOi 6e3newHocmi nposoduau 3a makumu
KpumepismMu: moKcu4Ha kpamHicms possedeHHs, nopozose (Lim R) ma egpexkmusHe possedenHs(ER50) i donycmuma
KibKIcmb Mmigpayii.

Knawuosi caosa: nakysaavHi mamepiaau, 6iomecmyeaHHs, MOKCUYHA KPAMHiCMb po3eedeHHs, nopozose ma
egpekmueHe po3sedeHHs1, donycmuma KiabKicms miepayii.
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RESEARCH OF THE SAFETY OF POLYMERIC PACKAGINGMATERIALS

The purpose of research is to studies on the ecological safety of polymer packaging materials. As objects of research, the
packaging materials are used, which are most widely represented in the Ukrainian market. The proposed complex methodology for assessing
the integrity of packaging using physical-chemical and biological methods. The studies were carried out using bio-testobjects:
Chlorellavulgaris Beijer, Triticum L., Avenasatia L., Hordeumvulgare. As a result of the studies, the safety indicators of polymer packaging
materials were determined, namely, the increase or decrease in the amount of the culture test of Chlorellavulgaris Beijer, the change in the
optical density of solutions with culture; percentage of germination, length of maximum shoots, roots of phyto-testobjects; concentration of
harmful substances in extracts. Assessment and analysis of environmental safety were carried out according to the following criteria: toxic
dilution multiplicity, threshold (Lim R) and effective dilution (ER50) and allow able migration amount.

Keywords: packaging materials, biotesting, toxic multiplicity of breeding, threshold and effective dilution, allow able amount of
migration.

MocTaHoBKa Npobnemu

CyyacHa ynakoBKa € 060B’A3K0BMM KOMMOHEHTOM PO3BMHYTOrO MPOMMCIOBOr0 BUPOOHNLTBA. OfepKaHHS
nakyBa/lbHUX MaTepiafiiB OXOM/OE MNPaKTUYHO BCi ranysi NPOMUCNOBOCTI Bif MeTanyprii [0 BWUrOTOBMIEHHS
nonimepis.

[ns oTpyMaHHS NakyBa/lbHWUX MaTepiaiiB MOXYTb BUKOPUCTOBYBATUCA Pi3HI CKMagoBi: noniMmepu, namip,
KapTOH, MeTasl, CK/o, AepeBOo, TeKCTWUb. Halibinblla YyacTKa BUKOPUCTaHHA NPUMagae Ha NoniMepHi maTepianw,
acCopTUMEHT BMPOGIB 3 AKMX Ge3nepepBHO PO3LUMPIOETLCA. Asle Taka YMakoBKa He 3aBXAM € 0e3neyHo Ta He
3aBXAW Bigomuia i cknag.

OCHOBHI TirieHi4YHi BUMOrK [0 BMPOOIB, O KOHTAKTYHOTb 3 XapyoBMMW NPOAYKTaMM, NoNaraloTb B TOMY,
WO MaTepian He MOBMHEH BM/MBATM Ha OPraHOMEMTUYHI BMACTMBOCTI XapyoBOrO NPOAYKTY, TOOTO 3MiHIOBATM
KOMip, HagaBaTW CTOPOHHIl 3amax abo nmpucMak DKi; He MOBMHHa BigbyBaTMCA Mirpauisi B XapyoBMA MPOAYKT
CK/130BMX NMaKyBaSlbHNUX MaTepianiB Y KisIbKOCTAX, Hebe3neyHux ans 34opos’s [1].

AHaUi3 0CTaHHIX JocnigpkeHb Ta ny6ikawin

LLlopoky B YKpaiHi HakonuuyeTbca 6nm13bko 600 MifbAOHIB TOHH BigX0AiB, Y TOMY YMCAi 3HAYHa YacTWHa
BMKOPWCTaHOT Tapy Ta YNakoBKU.

Ha puc. 1 HaBeieHO CMeKTP BUKOPUCTaHHS PisHUX BUAIB MaKyBaSbHUX MaTepianiB y cBiTi [2].

Monimepn CTaHOBASTb BaroMy i BCE3POCTatO4y 4acTKy Y BMIOTOB/EHHI MaKyBalbHUX MaTepianis [3].
CnoXuBaHHsA NONIMEPHOT YNaKoBKW 3pOCTae BUCOKMMMW TeMMaMu, Lie NoB’A3aHO 3 HU3KOK TakuxX Mepesar: HU3bka
nMTOMa Maca Npu BiAHOCHO BUCOKIM LWiNbHOCTI; XiMiYHA iHEPTHICTb; HW3bKa KPUXKICTb; NErkicTb hapbyBaHHS,;
BMCOKA TEXHOMONiYHICTb; B3aEM0O3aMiHHICTb [3].

Ha puc. 2 HaBefieHa KiflbKiCHa XapaKTepuCT1Ka BUKOPUCTaHHA NONIMEPHOT YNakoBKM y CBITi [3].
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OfiHaK y LpOro Buay Tapu € feski HefloNiKn: CTapiHHA Nij Ai€l0 KUCHIO NOBITPS, arpecuBHUX CepeioBULL,
COHAYHOrO CBiTNa ((hoTOCTapiHHA); NOABA CTOPOHHLOIO 3anaxy Yy NPOAYKLUii Bif LaHOro BUAY YNaKOBKW; TPYLHOLL
po3ni3HaBaHHSA MOAIMEpPiIB  MpU  yTUAi3auii; MOX/MBICTb  Mirpauii  opraHiYyHMX CMNOAyK B MPOAYKT
(monisiHinxnopuay, NONICTUPONY TOLWO).

MonimepHi matepiann, 3 AKUX B MPOLECI CMHTE3Y i MepepobKkn OTPMMYHOTb YMaKOBKY, SBASKOTb CO60H0
6araTOKOMMOHEHTHY CUCTEMY, LU0 MIiCTUTb, 30KpeMa, i LWKigIMBI ANs NOACbKOro opraHiamy npogyktu. Hagitb y
KOMMO3MLiT MOHOMNIBOK MPUCYTHIA He Tifibki 6a30BWii nofimep, ane M HWM3bKOMOMEKYNAPHI NPOAYyKTN 1A0ro
CUHTE3y: 3a/IMLLKOBI MOHOMepW, KaTanizatopu, iHiuiaTopn Ta iHwe. KpiM TOro, MoXyTb MICTUTW Pi3Hi LiNbOBI
[l06aBKY, WO BBOAATHCA B Mpoueci Nepepobku: nnacTudgikaTopw, crabinisatopu, iHriGitopu, HanoBHKOBaui,
6apBHMKM, MOM’AKLIYBaYi, a TaKOXX CMONYKN BaXKKUX MeTaniB.

Mpwv TpMBaNOMy KOHTaKTi yNakoBKM 3 MPOAYKTOM BCi MepepaxoBaHi BULLE KOMMOHEHTN MOXYTb MirpyBaTtu
B MPOAYKT, a 3 HbOr0 — B LUAYHOK M0AMHU. Hacnigky Takoi Mirpauii, Ha >anb, MOXYTb BUSIBAATUCS TiflbKK Yepes
TpuBa/Min Yac. | wob6 BiguysaT cebe B 6e3newi, HEOOXiHO 3HATX MPO BM/AMB KOMMOHEHTIB YMaKOBKM Ha
tisionorito noAnMHK. Lle 0co6n1BO BaXKIMBO MpW BMOOPI YMaKOBKM ANs NMPOAYKTIB, WO € eKcTpareHTamu Ans
HM3bKOMONEKYNAPHUX CNONYK, K, HANPUKnag, X1pPoBMICHI NpoayKTtu [4].

FirieHiyHi BUMOrK, SKi BUCYBaOTLCS [0 MONIMEPHOT YNAKOBKM, L0 KOHTaKTYeE 3 Xap4OBMMM NPOAYyKTaMu,
BM3HAYAKOTbCS PiI3HUMM (haKTopamu.

Mo-nepLue, TOKCUYHICTIO. Y CcKnag MofiMepHOro mMakyBasbHOro MaTepiany He MOBUHHI BXOAUTK
PEYOBMHM, LLLO BOJIOAIKOTb BUCOKOH TOKCUYHICTHO.

Mo-apyre, KyMynsaTUBHUMU BNacTUBOCTAMM i CNeLMpiYHOK [i€t0 Ha OpraHi3M oanHN (KaHLEeporeHHo,
MyTareHHOH, aflepreHHot0).

Mo-TpeTe, XiMIYHO iHEPTHUM MO BiAHOLIEHHIO A0 NPOAYKTY NakyBa/bHUM MatepiasioM (BiH He MOBUHEH
3MIHIOBaTW OpPraHONENTUYHUX BNACTMBOCTEN MPOAYKTY i BUAINATY XIMIYHMX PEYOBMH B A03aX, WO MEPeBULLYHOTb
[LonycTuMi piBHi).

OcCHOBHI napameTpu, LIO BM/MBalOTb Ha Mirpauito KOMMOHEHTIB MaKyBasbHOMO Marepiany: Mmpvpoja
NaKyBa/lbHOro MaTepiany i KOHTaKTY4oro cepefioBMLLa, NI0LA KOHTaKTY YNaKoBKM, Yac KOHTaKTy i TemnepaTypa.
TakoX Mirpauii cnpustoTb MexaHiuHe HanpyXXeHHs (30KpeMa, Bibpauisi nig Yac TpaHCNopTyBaHHs) [5].

OCHOBHMMM  eTanamy  CaHiTapHO-TITIEHIYHNX  JOCNiMKEHb HOBMX MaKyBa/lbHUX MaTtepianiB €
OpraHofenTUYHa OLiHKa, CaHiTapHO-XiMiYHI AOCNIIKEHHS, TOKCUKOMOTiYHa OLliHKa Ha TBapMHax.

MeTa i 3aBfaHHS AOCNiIKEHb

MeToto gaHOT po60TK € BU3HAYEHHS EKOMOTIYHOT TOKCUYHOCTI NOAIMEPHUX MaTepianiB PisHUMKU MeToAamu
BK/IOUaKOUM 6i0TeCTyBaHHA MakyBa/lbHUX MaTtepianiB A1 XapyoBux NpoAykKTiB. Ana Lboro HeobXigHO BUPILLUTK
PS4 3aBAaHb:

1) po3rnsHYTM aCOPTUMEHT Cy4aCHUX NaKyBa/lbHNX MaTepianis;

2) npoaHaniaysaTtu iCHytoui MeToaun Ta 06paTy MeTOAUKN BU3HAYEHHS €KONOTIYHOCTI MaTepianis;

3) NpOBECTU eKCMePUMEHTa/TbHI AOCNIPKEHHS CMEKTPY YNAaKOBOK 3 BUKOPUCTaHHAM Pi3HMX TECT-00’EKTIB;

4) NpoBeCTM NOPIBHANBHWIA aHani3 pe3y/bTaTiB Ta HaAaT peKoMeHAALIT LoA0 6e3MeYHOCTi YNaKoBKW.

Buknag 0CHOBHOro Matepiany

B sKOCTi 06’€KTiB AOCNIKEHHS By BUOpaHi Pi3Hi BMAM NOAIMEPHUX NaKyBaslbHUX MaTepianis, a came:
nonieTuneHTepedTanat, NoNieTUIEH BUCOKOrO TUCKY, NOAIBIHINXA0pKA, noainponineH, nonictmpon (tabnmus 1).

MogenbHUM cepeaoBuiLLeM (EKCTPAreHTOM) AN eKCTPaKUiT XiMIYHMX PEYOBMH 3 YMaKOBKM € AUCTW/IbOBaHA
Bofa 3 noyaTtkoBum pisHem pH Big 6,1 go 7,2. JocnigpkeHHs 6e3nevHOCTi naKyBa/lbHUX MaTepianiB npoBOAnN
MeTofamMn GioTecTyBaHHA [6, 7] Ha pisHux TecT-06’ekTax (Chlorellavulgaris Beijer, Triticum L., Avenasatia L.,
Hordeumvulgare) Ta knacuHUMK (Di3MKO-XIMIYHUMK JocnifpkeHHAMU [8]. EkcTparyBaHHA BOAHWUX BUTSXOK 3
noniMepHNX NakyBajilbHUX MaTepianis NPOBOLWAM NPU ONTUMa/ILHOMY CMiBBIAHOLLEHHI (ha3 “yNakoBKa: eKcTpareHT”
1:10, micns iHTEHCMBHOIO PO3MILLYBaHHS KOGK 3 EKCTPAKTOM YMaKOBKM BifJCTOKIOTLCS NpW KiIMHATHIA TeMnepaTypi
npoTsroM [Jo6w, a noTiM NiffarTbea ABOrOAMHHOMY CTPYLIYBaHHI Ha anapati i ¢inbTpysaHHi [7]. BapiaHTu
po3BefieHHs OTpUMaHMX Npob — 1,3, 9, 27. TpuBanicTb Ky/bTUBYBaHHS 6I0TECT 06’EKTIB Y BUTSKKAX CTaHOBUTL A1
Chlorellavulgaris Beijer — 72 roguhw, ana Triticum L., Avenasatia L., Hordeumvulgare — 7 pgi6. OCHOBHUMMU
MOKa3HMKaMK 3a KUMKW BCTAHOB/MIOBa/IM Ge3MeYHICTb MOMIMEPHUX NaKyBa/lbHUX MaTepianiB 06paHO MpupIicT abo
3MeHLLIEHHs KinbKocTi TecT KynbTypu Chlorellavulgaris Beijer, 3MmiHa ONTUYHOT FYCTWHM PO3YMHIB 3 KYNbTYpOKO Ta
BM3HAYeHHS TOKCUYHOI KPaTHOCTI po3BeaeHHs [9]. Y BunagKy BUKOPUCTaHHA (iTO TECT 06°€KTIiB BU3HaYa/ M BifCOTOK
X MPOPOCTaHHA, AOBXMHY MakCUMabHUX MariHLiB, KOPIHLIB 3a AKMMW BCTAHOB/IOBASIM MOKa3HWKK (iToeekTy Ta
napameTpy ito TokcuyHocTi Lim R Ta ERsy [9] Mpy BMKOHaHHA (i3MKO-XIMIYHUX [OCNIIKEHb BUTSKOK
naKyBa/lbHVMX MaTepia/liB BCTaHOB/HOBAIN KOHLEHTPaLii WKIgMBUX PEHOBYH.

PesynbTatu 6i0TeCcTyBaHHS NOMIMePHUX NakKyBabHUX MaTepianiB HaBefAeHi Ha puc. 3.

CnocTepiracTbCs OAHAaKOBWIA xapaKTep CnafaHHs 3Ha4deHb KpuBMX 1, 2, 4 i KpiM TOro, CrocTepiracTbes
3a/1eXHICTb “po3BefileHHs-epeKT”. KpmBa 3 Mae XapakTep 3pOCTaHHS Yy Mexax noxubku. Ha kpusa 5 pisHuua
BiJHOCHOT I'YCTUHU 3pOCTaE, L0 MMOBIPHO MOB’A3aHe 3i CTUMYNALIED POCTY BOAOPOCTEN 3a PaXyHOK MPUCYTHIX Y
BOAHMX BUTSHKKaX PEYOBMH, a Hafani 3i 30i/IbLLUEHHAM PO3BefeHHS XapaKTep aHanoriuHWi BCIM iHLWMM KpuBUM. Tak
AK BIHOCHA PI3HULA ONTWUYHOT TYCTUHW He NepeBuLLYE HOPMATUBHI MOKA3HUKM TOKCUYHOCTI, TOMY MOXXHa
NPUNYCTUTK, WO BOAHI BUTSXKKM 3 MOSIIMEPHMX MaKyBa/lbHUX MaTepianiB He MICTATb PEYOBUHM, 3A4aTHI BUK/IMKATK
TOKcuKonoriyHmin egpekt y ChlorellavulgarisBeijer.
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Tabnumus 1
O6’eKTY f0CNiKEHHS
I'IaKyBan_mem HasBa Bupo6HMK 306paxkeHHs
marepian
(=]
. conoaKa ?MpoﬁHW-la [prM’E’l MaHpa”,
nonieTunex rasoBaHa  Boga Ypouule kaba4ok”, byg. 8,
Tepedranat (MET) “KapagaH” cmt  CTpukaBka, BiHHULbKA
P 0611, YKpaiHa, 23210
nakeT
nonieTunex nonietuneHoBuii | TOB “Apka nnact”, YKpaiHa,
BMCOKOrO TUCKY | rocrnojapcbkuii 3 | m. Kuis, Byn. 3poluysasbHa, 5
(MEBT) BUPYOHMUMY
pyyKamu
noniBiHiN QQ;)Z';ZMX AnA )
xnopug (MBX) NpOaYKTiB
0JHOpPa30Bwit
. . nocyg )
noninponineH (M) (CTaKAHUMKN [
HanoiB)
0/iHOPa30Bwii

nonictmupon (MNC) nocyn (Tapinki)

MpoBefeHO (iTOTeCTyBaHHA 3a [JOMOMOrol0 (ito TecT-06’ekTiB  Triticum L., Avenasatia L.,

Hordeumvulgare BUTSXOK 3 MaKyBa/lbHUX
MartepianiB Ha OCHOBI NonivepiB.

[na  Hao4yHOro CrnocTepeXXeHHs  3a
ANHAMIKOH thiToedekTy 3a1eXHO Bif
PO3BEAEHHS EKCTPaKTy BOAHWUX BUTSXOK 3
noniMepHNX YMNakoBOK MO6GYyA0BaHO rpadiku
3a1exHocTi (puc. 4-8).

PIiTOTOKCMYHA fif CMoCTepiraeTbca B
Avenasatia L. y HaTUBHUX ekcTpakTax 3 MET Ta
MEBT ynakoBOK, L0 3YMOB/IEHA MOXIMBUM
BMiCTOM (popMasnberify y BUTSHKKaX.

Haii6inbl 4yTIMBMAM TECT-06’EKTOM €
Triticum L., a HaliMeHLWwM — Avenasatia L.

Po3paxoBaHi napameTpu
(HITOTOKCUYHOCTI AN MOAIMEPHOT  YNaKOBKMU.
PesynbTaTu AKMX HaBedeHi y Tabn. 2.

20
L%

Po3peneln eKeTpakTy, paji

1-MET;2-MEBT; 3-TMBX; 4-MNM;5-MNC
Puc. 3. 3anexHicTb BIAHOCHOT Pi3HULLI BEIMUYMHM ONTUYHOT TycTUHU | Big
pO3BefEHHS eKCTPaKTY NoMiMEPHMX NaKyBa/lbHUX MaTepianis
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1 - Triticum L.; 2 - Avenasatia L.; 3 — Hordeumvulgare
Puc. 5. 3anexHicTb (iToeheKTy Bif po3BefeHHs ekcTpakTy MNEBT
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1 - Triticum L.; 2 - Avenasatia L.; 3 — Hordeumvulgare
Puc. 7. 3anexHicTb iToedeKTy Bif po3BefeHHS ekcTpakTy M1

yMaKoBKM
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o L

PozseleHHE SECTDAETY, DA3H

1 - Triticum L.; 2 — Avenasatia L.; 3 — Hordeumvulgare
Puc. 8. 3anexHicTb GiToeeKTy Bif po3BefeHHs eKcTpakTy NC ynakoBKu

Tabnuuga 2
MapemMeTpu QiTOTOKCUYHOCTI 415 NONIMEPHOT YNaKOBKU
YnakoBka cbolg?eLBT;T' PerpeciiiHe piBHAHHSA }f(%ep?;LLEEF:'T LimR ER sy H 66}2;?1((:3KV|
MET Triticum L. y =-0,0442-x - 0,2556 0,9885 0,0725 0,0034 4
AvenasatiaL. |y =-0,0372-x +1,0012 0,9309 1,808 0,1380 4
Hordeumvulgare | y =-0,0548-x — 0,7258 0,8204 0,4264 0,0097 4
Triticum L. y =-0,1266-x - 0,3736 0,9152 0,0012 =0 4
MEBT AvenasatiaL. |y =-0,0414-x +1,1542 0,8691 2,1193 0,1214 4
Hordeumvulgare | y=-0,0278-x - 0,877 0,727 0,0369 0,0054 4
Triticum L. y =-0,0473-x + 0,4767 0,9808 0,3394 0,1293 4
MnBx AvenasatiaL. | y =-0,1063-x + 1,5223 0,8152 0,2491 0,0002 4
Hordeumvulgare | y =-0,1765-x + 2,3801 0,979 0,0708 =0 4
Triticum L. y =-0,049-x - 1,6821 0,9957 0,0022 0,00007 4
M Avenasatia L. y =-0,1157-x - 1,4443 0,9966 0,0002 =0 4
Hordeumvulgare | y =-0,1074-x - 0,4762 0,7038 0,0024 =0 4
nc Triticum L. y =-0,0783-x + 0,7735 0,9829 0,0808 0,0004 4
Avenasatia L. y =-0,0426-x -0,0154 0,808 0,1150 0,0072 4
Hordeumvulgare | y =-0,1105-x + 0,864 0,5404 0,0451 0,00002 4
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CepefHbOE(EKTNBHE PO3BEAEHHSI ANA  YCiX TeCT-00’€KTIB MeHWi 3a 1 |1 (DITOTOKCMYHWIA edekT
3ahikcoBaHWI TiNbKW NpW AiT HATUBHOFO eKCTPakKTy, a Aoro po3BeAeHHS He MaloTb BM/IMBY Ha TECT-06’€KTW, TOMY
noniMepHili ynakoBL,i MPUCBOETLCS 4 Knac Hebe3nekn — ManoHebe3neyHi.

MpoBefeHo BM3HAYEHHS KOHLEHTpaLiT WwKignmemx pedoBuH (C) B eKCTpakTax NoMiMepHUX MakyBaslbHUX
MatepianiB (isMKo-xiMiyHUMKM MeTogaMu. OCHOBHUM KpUTEPIEM, 3a AKMM MPOBOAMMACH OLiHKA eKOMoriYHOl

6e3neyHOCTi NaKyBa/lbHWUX MaTepianis, € ONYCTUMA KinbKicTb Mirpauii (AKM) (tabn. 3).

Tabnumusa 3
KoHuUeHTpauii LWKiAMBUX PEHOBUH, SKi MICTATBCS Y NONIMEPHI yNaKoBLii
YnakoBKa LLIKiaAmMBi peqoBMHYN C, mr/n OKM, mr/n ,ﬂ%
MeTt thopmanberis 0,0009 0,1 0,009
eTunauerar 0,01 0,1 0,1
aleToH 0,02 0,1 0,2
METWUNOBWIA CIMPT 0,013 0,2 0,065
MponifoBuin CNpPT 0,01 0,1 0,1
i3onponinosuii cnnpT 0,01 0,1 0,1
6yTUI0BUIA CNNPT 0,01 0,5 0,02
i306yTUN0BUIA CNnpT 0,01 0,5 0,02
Pasom: 0,614
MEBT thopmanberis 0,0006 0,1 0,006
eTunauerar 0,018 0,1 0,18
aleToH 0,054 0,1 0,54
METWUNOBWIA CINPT 0,013 0,2 0,65
MponifoBuin CNpPT 0,012 0,1 0,12
i3onponinosuii cnnpT 0,012 0,1 0,12
6yTUI0BUIA CNNPT 0,01 0,5 0,02
i306yTUN0BUIA CNNpT 0,01 0,5 0,02
Pasom: 1,656
nBX BiHIN XNOPUCTNIA 0,007 0,01 0,7
aleToH 0,044 0,1 0,44
METWUNOBWIA CIMPT 0,01 0,2 0,05
MponifoBKiA CNMPT 0,01 0,1 0,1
i3onponinosuii cnnpT 0,01 0,1 0,1
6yTUI0BUIA CNNPT 0,01 0,5 0,02
i306yTUN0BUIA CNNpT 0,01 0,5 0,02
LUMHK 0,21 1,0 0,21
Pasom: 1,64
nn thopmanberis 0,0005 0,1 0,005
eTunauerar 0,01 0,1 0,1
aleToH 0,022 0,1 0,22
METWUNOBWIA CIMPT 0,01 0,2 0,05
MponifoBKin CNMPT 0,01 0,1 0,1
i3onponinosuii cnnpT 0,01 0,1 0,1
6yTUI0BUIA CNNPT 0,01 0,5 0,02
i306yTUN0BUIA CNNPT 0,01 0,5 0,02
Pasom: 0,615
rnc CTUPO/I 0,0016 0,01 0,16
(hopmanberis 0,0004 0,1 0,004
METWUIOBWIA CNNPT 0,015 0,2 0,075
6yTunosuii cnnpt 0,01 0,5 0,02
Pasom: 0,259

Y nakyBa/ibHMX MaTepiajiax Ha OCHOBI MOJIMEPIB 3HAWAEHO LUKIAMBI PEYOBUHU, ase TX KOHLEHTpauis

MeHLwa 3a IKM, L0 BignoBifae OCHOBHUM BUMOram, ki BUCYBAtOTLCS 10 NONIMEPHUX NaKyBabHUX MaTepianis.
BucHoBKM
MpoaHani3oBaHO aCOPTUMEHT Cy4acHMX NOAIMEPHUX MaKyBa/lbHUX MaTepianis, X BNaCTUBOCTI, nepesaru
Ta HefloNiKN.
BCTaHOB/IEHO ~ OCHOBHi  CaHITapHO-TIriEHIYHI Ta TOKCWMKOMOFIYHI BUMOMK, WO BWCYBAlOTLCS [0
nakyBa/lbHUX MaTepianis, METOAW TX BU3HAYEHHS Ta KpUTepil OUiHKK. Ha nigcTaBi NpoBefeHOro ornsagy CyvyacHmx
METOAMK N0 BU3HAYEHHIO eKO/OriYHOCTI NaKyBafbHUX MaTepianis, Ana AOCNIQKeHb 06paHO 6io-, PITOTECTYBaHHSA
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Ta (hi3nKOo-XiMiYHi MeToAN.

JocnigKeHo BNAMB BOAHMX BUTSKOK 3 MONIMEPHMX MaKyBalbHUX MaTepianiB Ha pi3Hi TecT-06’eKTn. 3
METOK BCTAHOB/IEHHS TOKCWYHOCTI MaKyBasibHMX MatepianiB 06paHi MOKasHUKW: BiAHOCHOI Pi3HMLI ONTUYHOT
ryCTUHW nNpW MNpPOBeAeHHI  BioTecTyBaHHs; (iToethekTy, nopory (IiTOTOKCUYHOCTI, cepeaHbOeeKTUBHOMO
po3BefeHHs MpU MPOBefeHHI (ITOTECTYBaHHSA; KOHLEHTpauis LWKIiAAMBMX PEYOBMH MpW NPOBeAEHHI (i3nKo-
XIMIYHMX OCAIPKEHD.

MpoBedeHO 6i0TeCTyBaHHS MaKyBalbHUX MatepianiB 3 BuKopucTaHHaAM Chlorellavulgaris Beijer.
BCTaHOBNEHO, WO MOKA3HWKM BIfHOCHOT Pi3HMLiI ONTUYHOI TyCTMHWU Haieuwi y M ynakoBkn (14,29%), ane
3HAYEHHs! HE MEepPeBULLYE KPUTEPIi TOKCUYHOCTI.

MpoBeseHo (hiToTecTyBaHHA 3a foromoroto Triticum L., Avenasatia L., Hordeumvulgare. BctaHoBneHo
BM/IMB BOAHWX BUTSXOK 3 MaKyBa/lbHUX MaTepia/liB Ha TeCT-06’eKTN. MeTof0oM (hiTOTeCTyBaHHA BCTaHOB/IEHO, WO
Hanbinbwwnin gitoedekt y MEBT ynakoBkW, Wo cTaHOBUTL 27,27%. HalimeHwe 3HauyeHHs iToedekTy y MM
ynakoBkK (12,73%). 3a KpuTepieM ToKcnyHOCTi ER_50 BCTaHOB/EHO, L0 NOMiMepPHa YNakoBKa BiAHOCUTLCA A0 4
Knacy Hebesneku. BusiBneHo, WO HaYyTAMBILLMM TeCcT-06’ekToM € Triticum L., AKWil Halikpalle nNigxoauTb Ans
NpoBeAeHHS JOCNIIKEHD.

3a [0MOMOror (isuKO-XiMiYHMX MeTOfiB BCTaHOBMEHO, WO BiAHOLUEHHA KOHLEHTpaLil 3HaiaeHoi
PEYOBMHUN Yy BOAHMX BUTSHKKaX A0 3HauveHb KM Haibinblue y MEBT ynakoBKu, sike CTaHOBUTbL 1,656, a HaiiMeHLUe
y MNC ynakoekn — 0,259.
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