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Jedhuyum muxponympuenmos (MuHepanoHuix 6€Uecms U UMAMUHO8) 8 NUMAHUY HACENEHUsL AGTISLEMCSL 00-
HOU U3 OCHOBHBIX COBPEMEHHBIX NPObIeM MUPOBOZO YPOBHS. YKpAuHCKUMU YdeHuiMY, pabomaowumu 6 Yxp-
HUHHanobuomexnonoeul, cos0ano 00HO U3 NPUOPUMEMHBIX HAYUHbIX HANPASIeHUl 8 0OAACHU HaHOMEXHON0-
2utl, peanuzayus KOmopo2o no360MUNA CUHMEIUPOBAMDb U NPOMBIULEHHO U32OMABTUEANb OCHOBHBLE HCUSHEHHO
HeoOX00uMble MUKPOIAEMEHMBL. JIaHHbIe MUKPOITIEMEHIIbL YIICe HAXO00SM WUPOKoe NpUMeHeHue 6 psaoe obadac-
meu. Hauamuvl coemecmuuie uccnedosanus ¢ sedyuyumu uncmumymamu Yepauno: u Kazaxcmana.

One of the top world level problems today is micronutrient deficiency (deficiency of vitamins and minerals)
in peoples” nutrition. One of higher priority scientific directions in the field of nanobiotechnology has been
started by The Ukrainian State Scientific Research Institute of Nanobiotechnologies and Resource Reservation
Reservation. This new direction makes it possible to synthesize and industrially produce basic essential micronu-
trients. These microelements are widely applied in numerous fields of industry. There have been started scientific
researches in collaboration with leading institutes of Ukraine and Kazakhstan

KmtoueBbie €ioBa: MUKPOHYTPHEHTHI, (opruduranus, GuodopTudhuxanus, HAHOTEXHOTIOTHU, MPOJTYKTHI
OUTAHUS, BOJIA, OPTaHU3M YETOBEKA.

Onuo#i W3 OCHOBHBIX COBPEMEHHEIX IIPOOIEM MHUPOBOTO YPOBHS SIBISIETCS AePUIUAT MUKPOHYTPHUEHTOB
(MHAHEpATBHBIX BEUIECTB W BATAMUHOB) B IIUTAHNH HaceleHWs. B mocmennee BpeMs MOAW HAYATH TOTPEOIATE, B
OCHOBHOM, MPOAYKTHI MATAHUA OPOMBIIUIEHHOTO IMPOW3BOACTBA, B KOTOPBIX B Pe3yabTaTe TEXHOTOTHYECKOH
nepepabOTKH MPAPOTHOTO CHIPLSI 3HAYUTENLHO YMEHBIIAETCS KOTUIeCTBO MAUKPOHYTpHeHToB (Tabu. 1) [1].

Tabmuna 1 — CocTaB MEKPO2JIEeMEHTOB

CHTyanus 3HAUHATENBHO YXyAIIAaeTcs H3-3a TOTO,
B 0BOIIAX M (PpyKTax

HTO B CAMOM NPUPOJHOM CLIPLE COJACPKAHUE BUTAMUHOB

FeMHKpoaﬂeMeHT yMeHBI}III;};P(I)i/E%) W MUHEPAJIOB 3HAYUTEILHO YMEHBIMAECTCS 3a cueT o0e-
HEHUS MOYB, a TAKXKe MCIONb30BAHUS B 3eMIEIENUUA U

Ca Ha 45% KUBOTHOBOJICTBE WHTEHCUBHBIX TE€XHOJOTHUI MPOU3BOJI-
Cr, Zn na 70% cTBa. KpoMe TOTO, Vv COBpEMEHHOTO TeTOBEKA 3aUaCTYIO
Mg Ha 83% BO3BHHKAET YBeTUUEHHAS TOTPEOHOCTH B MUKPOHY TPUEH-
L, Se, Co, Cu, Zn B17-39 TaX, KOTOpbI€ HOKHBI HEHTpalIU30BaTh BPEIHBIE BO3-
pasa JEeWCTBUSA Pa3TAIHBIX SKOJIOTHIECKAX U MIPOU3BOACTBEH-

HEIX (aKTOPOB, CTPECCOBLIX W Upe3BLIYAiHBIX cUTyalmii. Paumon coBpeMeHHOTO YenoBeka obecrieueH Heo0Xo-
JVMBIMA MUKPOHYTprAeHTaM” JTiis Ha 50 % (puc. 1).

O Zn-4,5 muapa
O Cu- 3,7 muipa

Zn

U Cr-3 mmpa

E Fe-1 muipa
O Se-1 mmpa

Puc. 1 - PaCl’lpOCTpaHeHHOCTL ):(e(l)I/IIII/ITOB ICCEHIINAJIBLHLIX MUKPOJ3JEMEHTOB B MUP€, MJIPI Y€1
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Tabanna 2 — lepHIHT MEKPO3JIeMeHTOB

MI/IKpOUBJ'IeMeHT [TpumMepHOE comepxKanme, M/ Jledmur pasta mukposementos (Cr, Cu, Fe, I,
Kamuid — 300 Mn, Mo, Se, Zn, Mg) cmocobeH HapyoIuTs OamaHc
Kam,unun 160 OPaKTUYECKU BceX 0OMEHHBIX TPOIECCOB B OPraHu3-
Marmuii 36 Me, U MPUBOJUT K PA3BUTHIO ALIEPTUUECKUX, IHIOK-
Lk 1,2 PHHHBIX, CEPAEYHO-COCYTUCTHIX 3a00neBaHuil U HO-
Keneso 1,2 BooOpazoBanuii (Tabmutw! 2, 3) [2; 3].

Maprauen 0,06
Menan 0,06

Tabauna 3 — U3sMmeHeHHe NOTpe0HOCTell B MUKPOHYTPHEHTAX Y JIHL, NOABePraloIHXcs
NMOBBIIIEHHBIM NICHX0IMOIIHOHATBHBIM HATPY3KAaM B CTPECCOBBIX CHTYALIHAX

Pammon
Buosnemenr Hopma [TcuxoamoumonanbHas Harpy3Ka
K 2-6 MmT 4-6 mr
Ca 800-1200 mr 1800-2500 mr
Mg 400-600 mr 500-700 mr
Fe 10-15 mT 30-40 mr
/n 15 Mr 15-30 mr
Mn 3-5wmr 5-10 mT
Cu 2-3 Mr 3Mr
Cr 200 mMxr 200-500 mMxr
| 150-200 mxr 200-300 mMxr
Se 170-200 mxr 100-400 mMxr
Mo 150 mMxr 200-500 mMxr

Bo Bpems cTpeccoBHIX CUTyalWii MOTPEOHOCTH OpraHu3Ma B MAKPOI3NEMEHTaX yBeJIMIUBAETCS B HECKOILKO
pas. [4].

VY opranmszMa 4elIoBeKa OTCYTCTBYET CHOCOOHOCTL 3amacaTh MUKPOHYTPHUEHTHI Ha KaKOH-HUOYAL JUTATENb-
HEI! CPOK, TIO3TOMY OHHU JOJKHBEI TIOCTYTIATh PETYASAPHO, B MOJHOM HAa0Ope W KOTUIECTBAX, COOTBETCTBYIOIINX
¢u3nomoruaeckoi noTpeGHOCTH.

Hawnbomee 3¢)hexTMBHBIM 1 3KOHOMWYIECKA AOCTYITHEIM CIIOCOO0M KapAMHAILHOTO yIydlneHus obeciieueH-
HOCTH HACENeHMs MUKPOHYTPUEHTAMH SBIAETCS PETYIIpHOE BKIIOYEHUE B PAIMOH IMUIIEBEIX IMPOAYKTOB, 000-
TANICHHBIX STAMHA HeHHBIMU OWONOTHYECKH aKTUBHBIMY MUIIEBBIMU BEIECTBAMH JI0 YPOBHA, COOTBETCTBYHOIIE-
TO eXeTHEBHBIM (PU3HO0TOTHIEeCKUM HOTPEOHOCTAM JelTOBEKa.

YKpauHCKAMHA yaeHbIMH, padoTatommmu ceroans B Y kpHUHMHano6uorexnomornii, co3aano oaHo U3 IpH-
OpPUTETHBIX HAYYHBIX HAMpPaBIeHUH B 00MACTH HAHOTEXHOJIOTHH, pealn3alys KOTOPOTO MO3BOMMIA CUHTE3UPO-
BaTh W TPOMBINIEHHO H3TOTABIABATL OCHOBHBIC KU3HEHHO HeOOXOIUMBbIe MUKPOINEMEHTH (IIWHK, MATHHIA,
MapTraHell, Kele30, Meb, KoOAIbT, MOTUOIeH, XpOoM, BaHAIHIA, cepeOdpo, celeH, TepManuii) B 0e30macHO (op-
Me C BBICOKO1 OMOI0CTYITHOCTBIO0, KOTOPast aHAIOTHIHA TO’, 4TO CHHTE3UPYeTCs B KUBOI TpHApoOIe.

YHUAKaIBEHOCTE 3TUX Pa3padOTOK CTaBUT YKpaWHy Ha OJHO W3 MEPBHIX MECT B MUpE B JAHHOM HampaBlie-
aun. OcobeHHo cenyeT OTMETUTD, YTO TTOTYIeHbl B 0e30IacHol JerKoAOCTyTHON (hopMe YHUKaTBEHbIE MUKPO-
3IIEMEHTHI, TaKWe Kak celeH (OHKOIPOTEKTOp, aHTHOKCHAAHT) W TepMaHuii (mmMMmyHoMoayasTop). Kpome Toro,
UCTIONB30BAaHUE TIePeOBLIX HAHOOMOTEXHOJIOTHH MO3BOMAET HATAAUTH MACCOBOE IPOM3BOJCTBO 3TUX MHUKPOI-
JIeMEHTOB, UTO TIPUBOIUT K CYIIECTBEHHOMY CHIKEHMIO 1IEeH Ha KOHEYHLIH POAYKT M JelaeT ero o0IeaocTym-
HEIM.

JlanHbIe MAKPO3IEMEHTHI B TeUeHNe TOCIeTHUX YeTHIPeX JIeT THIATeNbHO U3yUaauch CIeldaaucTaMy Tpo-
(UTBHBIX HAYTHO-UCCIIEIOBATENBCKUX IIEHTPOB Y KParHLI M MOXYYMIIN IMAPOKOEe TPU3HAHNE BEAYIINX MEIUKOB
n Qapmakonoros crpansl. OCylecTBIeHa TOCYIAPCTBEHHAS PETUCTPAIIS MUKPOIJIEMEHTOB, TIOMyIeHEl BCe He-
00X0MMBIe JUTSL X MCTIONB30BaHAS HOPMATHBHBIE JIOKYMEHTHI.

JlanHbIe MUKPO3TIEMEHTHI, Kak 6a30BEIe, YK€ HAXOAAT NIUPOKOe MPAMEHEHHE B CIeAYIOMUX 00IacTsX.

1. ®oprudukanms (odoranieHre) TPOAYKTOB IATAHUS MacCOBOTO MOTPeOIeHUs: MyKa, COMb, caxap, Kpy-
a, 6e3aIKOTOMbHBIE HAMUTKH, ATHEBAs BOJA 1 T .

2. buodoprudukanus NpoIyKTOB TUTAHAST MACCOBOTO ITOTpedIeHns:

Msica, TPH BEIPAUIMBAHWH TITUIEI U Pa3THIHBIX TPYIIT KUBOTHBIX MyTeM BBEJCHUS B KOMOUKOPMA, BOIY TIO-
JTUHACHIIIEHHBIX COATAHCUPOBAHHBIX MAKPOITEMEHTHBIX COCTABOB;
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TIPOYKTOB PACTUTENLHOTO TIPOM3BO/ICTBA (BCE 3€pHOBLIE KYIBTYPHI, OBOIIM) ITyTeM IPUMEHEHHUsI MUKPOY/100-
peHwuii mpu mpeanoceBHOit 00padoTKe ceMsTH U B TIEPUOJ BETETAINH PACTEHHIHA.

3. Tlomydenne (QyHKIMOHATLHBIX MPOAYKTOB MUTAHHUS CHENUATLHOTO HA3HAUEHHS I JIOJAeH C TIOBLI-
IIEHHBIM PUCKOM BO3HUKHOBEHUsI 3a00/IeBaHUi, TIPeK/e BCET0 TAKUX TPYIIT HACETeHHs, KaK:

pabOTHUKY BpeIHBIX MMPOU3BOJCTB (XMMUKH, METATLIYPIH, MIAXTePhl, MAIIHHOCTPOUTENH, paboune ropHOI0-
OBIBAIOIINX OTpaciell, aTOMHBIX EKTPOCTAHINH H T.IL.);

CTIOPTCMEHEI, KOCMOHABTEI, BOSHHEIE, CIIACATEN! 1 JApyrue npodeccun, A1 KOTOPHIX XapaKTepHLI CTPECCOBLIE
1 Upe3BEMalfHbIe CUTYAlUH, 3HAYATENbHEIE (U3AdecKre HaTPy3KA.

Jlnst Bcex Ha3BaHBIX KaTeTOpHH padoTarolux HE0OXOAMMOCTL MOCTYIDIEHUS MUKPO3TEMEHTOB B OPTaHU3M
3HAYATEIHHO BO3PACTAET, YTO CBA3AHO, KaK C KOMITeHcanel Bo3aeHcTBril BpeJHBIX (PAKTOPOB, TaK W BOCIIOJ-
HEHUEM WX YBETUUEHHOTO CPeIHECYTOTHOro moTpeOmeHus [5].

4. IlomydeHnue BeTepUHAPHEIX TPETAPATOB JUIS IeUeHUS ;KUBOTHBIX 1 TITATL.

5. Tlomyvenue n npuMeHeHUe Ne3NHOUIMPYIOMNX TPETapaToB U KPAacoK, B OCHOBY HCTIONB30BAHUS KOTO-
PHIX 3aI0KeHBI ONOIUIHEIE CBOWCTBA cepedpa U MeH, MOTYIeHHBIX C TOMOIIBI0 HAHOOMOTEXHOTIOTHiA.

6. Obe33apaxuBanue BOAL U CTOKOB.

7. TlomydeHnne ymaKOBOUHBEIX MATEPHUAIOB ¢ OMOIMIAHEIMHI CBOMCTBAMH, C TETHI0 YBETUIEHUS CPOKOB Xpa-
HEHUS TPOIYKTOB MTUTAHUSA.

8. buodoprudrxamys reaeOHLIX TpaB, TpuOOB 1 GopTAUKANAS TPENapaToB, MOTYIEeHHBIX HA WX OCHOBE.

9. HccnenoBanne MAKPOIEMEHTHOTO CTAaTyCa HACETEHHS.

[To maHHOMY BOTIPOCY IO TIOPYUYEHMIO MPABUTENHCTBA Y KpaWHbI MOATOTOBIeHa KoHUenus «KoMmiekcHoi
TporpamMMEI 000TaIeHns MPOAYKTOB MUTAHUSA ¢ HeTbio npoduiakTuky npod3adoreBannii J1st paboTaromMux BO
BpPETHBIX YCIOBMAX (UIaXTephl, XUMHUKH, padoune TOpPHOJOOLIBAIOINAX W METATLUTYPTHIECKUX TPEATNPHSTHN)».
JlanHas pabora Hadara uacTATYTOM Y KpHUNHano6norexnonornii, kKak IIaBHO# opraHu3anuel ¢ MpUBIeIeHN-
em 18 Bexymmx nHcTuTyTOB HanmonansHol akajgemMuu Hayk YKpawdsl, HarnuoHatoHON akaneMud MeadIHC-
KnX Hayk YKpawmHbl u HanmonaabHOW akageMuu arpapHbIX HayK YKpawHbl. BaxHyto 4acTb pa®oTHI, Tpexie
BCETO TI0 METOJOJOTHIECKOMY oOOecredeHno HcciefAoBannil, BuIMomHseT WHCTATYT MHKPO3IEeMEHTOB
IOHECKO.

CyTtb KomrmekcHO# porpaMMEBl COCTOUT B TOM, UTO W3HAYATHHO ONPEAENIOTC] MUKPOIIEMEHTO3H Y pa-
00TaroNIMX BpeHLIX TIPOM3BOCTB C YIETOM reorpaduaeckux 0coOeHHOCTEH, a Takke BU/Ia M CTETIeHN BO3/elic-
TBUSI TIPOM3BO/ICTBEHHLIX (akTopoB. B mociexyromeM, paspabarsiBaioTces QyHKIMOHANILHEIE TIPOAYKTHI TTUTA-
HUS W HAMTATKA 7715 KOPPEKIMA MAKPOSJIEMEHTHOTO cTaTyca padoTalomuX, IPUHAMAs BO BHUMAHUS PETHOHATb-
HEI€ W TIPOU3BOJICTBEHHBIE 0COOEHHOCTH.
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