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Hasgnicms y cknaodi nixapcokux pociud, 00 AKUX BIOHOCUMbCA 1 pPO3MOPONULA
naamucma, OI0N02ITYHO AKMUBHUX PEYOBUH, MAKpo- 1 MiKpoeleMeHmie )y Haubiibu
0oCmynHill i 3aceoi08awil ¢Gopmi € O0O0Hi€lo 3 DAKmMopie NoO3UMUBHO20 edeKmy
3acmocy8anHs il y meouyuri, gapmaxonozii, xapyuogii nPpomMuciosocmi, 8 meapuHHUYmMei
ma pocaunnuymei. Heeamusnuii 6niue na AKicmb JIKAPCLKOI CUPOBUHU CHPUHUHAIOMDb
MOKCUYHI PeYyOBUHU, AKI 30AMHI HAKONUYYBAMUCH 8 POCIUHAX BHACIAIOOK MEXHOSEHHO20
HABAHMADICEHHS HA HABKOMUWIHE cepedosuwe. [lani moxcuxawmu, nompanisaiovu y
Op2aHizM JIIOOUHU MA MEAPUH, MONCYMb B3AEMOOiAmMU 3 OLIKAMU, HYKIeiHO8UMU
Kuciomamu, 3MIHIO8AMU aKMuGHicms (hepmenmis, nopywysamu ix 0ion02iyHi ma
MPAHCNOPMHI  8IACMUBOCMI, WO 6 KIHYeGoMy pe3yibmami Modce npuzgecmu 00
HeeamueHux Hacliokie. Hatisuwum xoeghiyienmom Hebe3nexu xapaxmepusysanocsb HACIHHS
PO3MOPONWI NISAMUCINOL, BUPOWEHOI 3a NIONCUBTEHHA MIHEPANTbHUMU 000pUBAMU, MOOI K
HAUHUMCUUM — 6e3 MIiHepanbHo20 nioxcusieHHs. JlocniodceHo 6naue MIHepaibHO20
RIONCUBTIEHHS PO3MOPONULL NISAMUCMOL HA THMEHCUBHICMb HAKONUYEHHS MIOI 8 il AUCmositl
maci ma HaciuHi.Buseneno, wo 3a niodxcusienHs po3moponui nisMucmoi MiHepaibHUMU
0obpusamu cnocmepicacmuvcs NiOBUUEHHS 8 JUCMOBIU MACi ma HACIHHI MiJi. 30Kkpema, 3a
suxopucmanus amiaunoi cenimpu —y 1,25 i 1,4 paszu; cynepghocgpamy npocmoco —y 1,14 i
1,2 pa3zu; xanito xnopucmoezo —y 1,161 1,2 pasu, cymiwi NPK oobpus —y 1,531 1,1 pa3zu.

Lioorcusnenns posmoponwi RAAMUCTMOL AMIAYHON CeNiMmpol0, KANEM XA0OPUCTMUM,
cynepgocghamom npocmum, NPK cnpusino niosuwennio emicmy mioi 8 ii 1ucmosii maci ma
Haciuui 8ionosiono y 1,25 paszu; 1,16, 1,14; ma 1,53 pasu ma y nacinni —y 1,4 paszu; 1,2;
1,2 ma 1,1 pasu 8ionosiono.

Knrwwuoei cnoea: esadicki memanu, [HMEHCUBHICMb, MIiOb, MiHepalbHi 000pusa,
pozmoponwia  NIAMUCMA, — KOHYyewmpayis, — koegiyicum — Hebe3nexku,  Koeghiyienm
HAKONUYEHHA.

Taon. 2. Puc. 2. JIim. 12.

I[MocranoBka mnpo6jemu. CBOEPITHUM JKEPEIOM KOPUCHUX PEUOBHH €
JKApChbKI POCIWHU, SKI MOXYTh MICTUTH OJHE, JABa a00 HaBITh JEKIIbKAa aKTUBHUX
JIIOYUX PEUOBHMH, IO 3/aTHI 3a MEBHUX YMOB HAJaBaTH B JKMBOMY OpraHi3Mi IEBHI
JiKyBaibHI BiacTUBOCTI. CaMe /0 TaKUX POCIMH 1 MOKHA BIJHECTH PO3TOPOIIIILY
IUISIMUCTY, sika HaOupae Bce OUIbIIOi monyJsipHocTi. [lopsa 3 UM MiABUITMINCH 1
BUMOTH JI0 SIKOCTI JIKAPChKOI CUPOBUHH, aJKE€ PO3TOPOIIIA IUISIMUCTA MAa€ BUCOKY
IHTEHCUBHICTh HAKOMMYEHHS PI3HUX TOKCUKAHTIB. OCTaHHIM YacoM JIaHy POCIUHY
MOoYaJii BUPOILYBAaTH B YyMOBaX IMOJIbOBUX CIBO3MIH, IPYHTH SIKUX 3a0pyAHEHI
PI3HMMHU TOKCHKAaHTaMH, 30KpeMa, BAXKKIMH MeTajJaMu. BUX0As4u 3 IbOTO BUHUKAE
HEOOXIJHICTb Yy BHUBYEHHI IHTEHCHUBHOCTI 3a0pyJHEHHS BaXKUMH MeTajaMu
PO3TOPOMIII MIIMHUCTO1, BUPOIIIEHOT B yMOBaX CUTbCHKOTOCTIOIAPCHKHUX CIBO3MIH.
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AHaJIi3 OCTaHHIX JOCJiIKeHb i myOJikamii. 3a JaHUMU E€HIUKIONEIUYHUX
BUJaHb, Silybum marianum - po3Topommia MISMUCTa HAIECKUTh [0 POIUHH
AtictpoBux (Asteraceae), Mae 0Oaratro HapoAHMX Ha3B, a caMe: KOMOYHUK,
YOPTOMNOJ0X MOJIOUHMM, Map’iHO roctponecTpo, pacromiia, Tatapud. [lomupena B
IIEHTpaJIbHIM Ta MiBAEHHIM cMy3i eBpomeiicbkoi yactuau CHJI, Ha Kagkasi, y
nmiBAeHH1A yacTuHi 3axigHoro Cubipy, y Cepennii A3zii, y 3axigHiit €Bpomni, Manii
Agzii, IliBHIuHIA Adpuni Ta nmiBaeHHI yacTuH1 ABcTpanii. Takox 3a3HavyaeThCs, 110
Ha JaHUX TEPUTOPIAX pocTe K Oyp’sH Ha NOJSIX, Y3AO0BX JOpIr, MYCTENsX,
CMITHHKaxX Ta cyxux wmicigx [1, 2, 3]. Ane mounmHaroum 3 KiHIS XX CTOJITTA
PO3TOPOMIITY IUIAMHUCTY IMOYaIN aKTUBHO KYJIBTUBYBATH y KpaiHax €BpOMH Ta 1HIINUX
KpaiHax. BUHUKHEHHIO 0COOIMBOrO 1HTEpPECY 10 AAHOI POCIUMHHU CHPUSIIO T€, L0 Y
XOJIl JOCTIKEHb 1i HIMEIbKUMU BYEHUMHU OYJI0 BHJUIEHO 3 TUIOIB PO3TOPOTIIN
IUIIMUACTOT OpHUTIHAJIbHI O10JIOTIYHO aKTHUBHI PEYOBHMHHM, SIKI 3HAWIUIA TOJAJbIIE
IIUPOKE BUKOPUCTAHHA y MEIUIMHI, (papMakosiorii, Xap4yoBiii MPOMHUCIOBOCTI, B
TBapPUHHUIITBI Ta POCTUHHMIITBI.

Haii0inpmi I[IHHUM KOMIIOHEHTOM JaHOi POCIMHH € HaciHHS, OCHOBHUMH
JIIOYMMU PEYOBMHAMHU SIKOTO € (DJIaBOJIITHAHU, TOJOBHUMH CEpesl SKMX € CHIIOIH
(cuiMapuH), cwiigiaHiH, CUIIXpUCTUH, 32% >KuUpHOiI oJiii, Hebarato eTepHoi OoJil
(0,08%), cmonu, cnu3, a TaKOXK OIOTeHH1 aMiHU (TiaMiH, TiCTaMiH) Ta OJM3bKO I’ STH
(bnaBoHOINIB (TakcU(ONIIH, KBEPLETHH, JEriApoKeMndepona Ta 1H.), TJOKO3a,
(bpykTO3a, paMHO3a, KCUJ03a, apabiHO3a, TaJJaAKTYpOHOBA KHCJIOTa, aMIHOKHCIIOTH,
riapoKCUKopuuHi KuciaoTu, Bitaminu K, A, E, camoniau, nyOuibHI pEYOBHHH, a
takok Mmakpoenementn K (9,2 wmxr/r), Ca (16,6 wmkr/r), Fe (0,08 wMkr/r) i
Mmikpoenementa Al, Mg, Mn (0,1 mkr/r), Cu (1,16 mkr/r), Zn (0,71 wmxr/r), Cr
(0,15 mkr/1), Se (22,9 mkr/r), V (0,01 mxr/r), Sr, Pb [1, 2, 3, 4]. YV nucti po3roporiii
TUISIMUACTOT MICTATHCA (DIIABOHOTIM.

3 HaciHHS PO3TOPOIIIII TUISIMUCTOI BUTOTOBJISIFOTH PI3HOMAHITHI MIpenapartu, siKi
n00pe 3apeKOMEHIyBaJIM ceOe IIPH JIIKYBaHHI 3aXBOPIOBaHb NEYiHKH (Y T.4. TEHaTHUTI,
IIAPO3i), CENe31HKM, >KOBUHOKAM SHIM XBOPOOi, KOJITi, XOJEIHUCTHTI, IIYKPOBOMY
niabeTi, 3aXBOPIOBAHHIX KPOBI, BIIKJIAJIEHHAX COJIeH, 000 ¥ cyriio0ax, 3amajaeHHsIX
CJIM30BOi 000JOHKH IITYHKA Ta TOBCTOI KUIIKU, TeMOpoi, arepockiieposi. [lpenaparu
3 PO3TOPOINIIl TUIAMUACTOI YCHIIIHO BUKOPUCTOBYIOTH Yy JAE€pPMATOJOTIT — JUIs
JIKyBaHHS BITHIIITO, TIcOpia3y, OOJUCIHHS Ta iH., MOKPAIICHHS IMyHITETY OpraHi3my.
3aBASKM TMPOTHU3AMAIBHOI, AHTHOKCHJAHTHOI, IMYHOMOJIYJSTOPHOI BIIACTUBOCTSIM
CWJIIMAapyUH  3axuIlae  KITUHA  IIKIpA  BiJ  KaHIEPOTCHHOTO  BIUIMBY
yIbTpadioIeTOBOrO BUIMPOMIHIOBAHHS. 3a3Ha4yarOTh TaKOX, 110 PO3TOpOIIIa
IUIIMUCTA Ma€ MPOTUITYXJIMHHI BJIACTUBOCTI. 30KpeMa, MPOTUITYXJIMHHI BIACTHUBOCTI
CUJIIMApUHY TPOSIBISIOTHCS Yy BIJIHOIICHHI IyXJMH pPI3HUX OpraHiB 1 TKaHUH
(mpocTtaTu, JereHiB, HUPOK, MOJIOYHOi 3ajl03d, CIU30BOi pOTa, KIITUH KpPOBI,
KUIIEYHUKY Ta 1H). DyaBojirHaHWU PO3TOPOIII  MIJABUIIYIOTh €()EKTUBHICTh
ximioTepamii MyXJIMH Ta 3MEHIIYIOTh MOOIYHI BIIACTHUBOCTI IMX MpenapariB Ipu
JIKyBaHH1 P13HUX 3JI0SIKICHUX HOBOYTBOPEHb [5].
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BinzHauaeThest TakoK PO3TOPOIIIIA MIIIMUACTA 1 Xap4yOBOIO LIHHICTIO, 30KpeMa, B
HIPOTI HACIHHA MICTUThCA: mpoteiny — 14,32 %; xupy — 20,22 %; KIITKOBUHU —
30,53%, mpu 1bOMY 3a aMIHOKHCJIOTHMM CKJIaJIOM OIJOK JaHOi POCIMHH HE
MOCTYNAETHCS OUIKY OJIHHUX 1 0000BUX KYJIBTYp [6].

3aBIAKM BHUCOKIM MPOJAYKTUBHOCTI 3€J€HOI Macu TMOpsa 3 JIKyBaJbHUMH
BJIACTMBOCTSMH  PO3TOPOIIIIAa IJSMUCTa 3HAMIIIA CBOE 3aCTOCYBaHHA B
TBapUHHHUIITBI, SIK KOPMOBa CUPOBHHA.

Heo0xigHo 3a3HaunTH, 110 JaHa POCIMHA 37aTHA JI0 BUCOKOI'O HAKOMUYCHHS
BOXKMX MeTaniB. Haibunbm nomupeHUMH W TOKCUYHUMHU CEpell MeTaliB-
MOJIFOTAHTIB IPYHTY € KaJIMii, CBUHEIIb, IIMHK, MiJlb Ta 1H. Bigomo, 1m0 3a cTynenem
TOKCUYHOCTI BaKKlI MeETajJd PO3TAIIOBYIOTbCS y HACTYIMHIM TOCIIIOBHOCTI:
Cu>Ni>Cd>Zn>Pb>Hg>Fe>Mo>Mn. Ane nanHuii psiin MOXXe 3MIHIOBAaTHCS uepes
HEO/IHAKOBE OCA/KCHHSI €JIEMEHTIB TIPYHTOM 1 TEpEeBE/IEHHS B HEAOCTYMHUUN IS
POCIIMH CTaH, yMOBaMHU BHUPOIIYBaHHA Ta (Pi31070Tr0-T€HETUYHUMHU OCOOIMBOCTIIMU
caMuXx pociivH [7].

Jlo HEraTMBHUX TPYHTOBO-CKOJIOTIYHMX TOKA3HHWKIB TPHU3BOAUTH CK30TCHHE
MPUBHECEHHS y TIPYHTH TOKCHUKAHTIB (Ba&XKHMX METaJB), IO MOXE€ BHUKIUKATH
HEraTUBHI 3MIHM arpoXiMiYHHMX BJIACTUBOCTEW TIPYHTY, MOTIPIICHHS YyMOB
KUTTEAISUIBHOCTI TPYHTOBO1 O10TH, MOPYIICHHS HOPMAJIBLHOTO PO3BUTKY Ta POCTY
pOCIMH ax [0 ix 3aru0eini, 110, BPEIITI-PEINT, 3HUXKYE PIBEHb O€3MEeKU
KUTTEMISTBHOCTI caMoi Jiroaunu [7, 8, 9].

3acTocyBaHHA MIHEPATBHUX JOOPUB B POCIMHHUIITBI CIPHUSE IIIBUIECHHIO
OHTOT€HE3y POCIMH Ta MOTPeOM MOKUBHUX PEYOBHH, 30KpEeMa, MIHEpaIbHUX, O
SIKAX HAJIEXKUTH 1 M1Jb.

Bigomo, 110 Mijib Ma€ MO3UTUBHUM BIUIMB HAa CHMHTE3 OLIKIB y POCIMHAX, SKI B
CBOIO U€pry HaJal0Th 3JJaTHICTh POCIMHHUM TKaHWHAM YTPUMYBATH BOJY, BHACIIIOK
JTAHOTO MPOIECY MiJb Yy CKJIaJll T0OpHUBa J0/1a€ POCIMHAM 3aXHUCTY BijJ OaKkTepiabHUX
3aXBOPIOBAaHb Ta 3aCyX0- U MOPO30CTIMKOCTI. Takoxk Miab Oepe ydJacTb y mporieci
¢ikcamii a30Ty pocCAMHAMHM, MIABUINYE CTIHKICTh N0 BHisAraHHs. [lpuiiHATO Taky
HIKaTy 3a0e3MeYeHOCT] POCIMH MIJJI0 32 BMICTOM ii PyXOMHX CHOJYK y TPYHTI
(1 1 HC1), mr/kr: Hu3bka — 1,5; cepeanst — 1,5-3; Bucoka — monan 3 [10].

KonnenTpartiis Mifl y CiIbChKOTOCIOJAPCHKUX POCIMHAX MEHIIE 5 MI/KT CyXoi
MacH TOTIPIIY€E PO3BUTOK POCIHUH, a KOHIeHTpallis noHa 10-20 Mr/kr € moporosoxo.
Bix 3acTtocyBaHHS MigBpBMICHUX TOOpPWB 1 MECTUIUAIB (MiTHUN Kymopoc, cyibdar
Miji, OOpJOChKa PIIWHA, XJIOPOKUC MiIl Ta TPUXJIOP(EHOIAT Mijl) KOHILEHTpAIis
M1/l B pOCIIMHAX 30UIbIIYEThCA B 2-4 pa3u [11].

Haiibiyipi1 B1JIOMI CHMNOTOMHM TOKCHUYHOCTI MiJl Y POCIHH TMPOSBISIIOTHCS Y
rajbMyBaHHI pPOCTY POCIHH, ¢JIa00 PO3BUHEHIH KOpPEHEBIH cucTeMi, 3MiHl
MIPOHUKHOCTI MEMOpaH, 3HUKEHHI YTBOPEHHS IaroHiB, MIJHOMY XJIOPO31 JIMCTS,
MpUTHIYEHHI rporiecy porocunTesy [10].

['ocnonmapenko .M. 3a3Hauae npo HEOOXIAHICTH OyTH OOEpEKHUM IPHU
3aCTOCYBaHHI MiTHHUX JTOOPHB, aiKe MiJIb € BACOKOTOKCHYHUM efieMenToMm [10].
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[loTpamisitoun B KUBHUI OpraHi3M, OpernapaTd 3 BHCOKOIO KOHIICHTpAIEK Mijl
CHOJYYaloThCs 3 OULIKaMH, yTBOPIOIOUM albOyMiHATH, SKI MOXYTh MaTH MiCIIEBY
B SDKY4y Ta MPHUITIIKAUy JiI0 Ha CIM30B1 OOOJIOHKH; HaWyacTillle OTPYEHHS MIiIJII0
CIIPUYMHIOE YPAXKEHHS IJTYHKOBO-KMIIIKOBOI'O TPAKTy Ta HEPBOBOI cuctemH [12].

Meta poGoru. [locmiautu BIUIMB MIHEPAJIbHOTO MiJIKUBIIEHHS PO3TOPOIMIII
IJIIMUCTOT HA HAKOMTMYEHHS M1l Y ii JJUCTOBIM Macl Ta HACIHHI.

BuBueHHsI IHTEHCUBHOCTI 3a0pyAHEHHS MIJUII0 JMCTOBOI Macu Ta HACIHHS
po3TOopoNIIl IJIAIMUCTOI MPOBOAMIM Ha CIpUX JIICOBUX TIpPYHTaX B YMOBax
Binanuunnu. [TipKuBaeHHS pO3TOPONIII TUIIMUCTOL MPOBOIMINA aMiaqHOIO CEIIITPOIO
(60 xr/ra), xamiem xmopuctuM (60 kr/ra), cynepdocdarom mpoctum (60 kr/ra) ta
cymimmno NPK (amiauna cemitpa, cynepdocdaT npocTuii 1 Kamii XJIOPUCTHH — TI0
60 kr/ra).

Buxian ocHoBHOro marepiaay. Pe3ynbratv JOCHIKEHb TOKa3aldd IEBHHUI
BIUTMB MIHEpAJIbHUX JOOpPUB HA IHTCHCHBHICTb HAKONMUYEHHS Yy JIMCTOBIA Maci
po3roponin misMucToi wmimi (Ta6m. 1). Tak, y 5MCTOBIM Maci pO3TOPOIIII
IUIIMUCTOI, $IKYy BHpPOILYBaJd Ha CIpUX JIICOBUX IpyHTax Oe€3 NiHKUBICHHS,
KOHLIEHTpauis Mial Oyna Buma y 2,64 pasu 3a I'IK (5,0 mr/kr). Tomi sik 3a
nipxuBiaeHHss NPK y BeretaTuBHIN Maci po3TOpOMNI MJISAMUCTOT KOHIEHTpPALIS M1l
oyna Buma 3a ['IK y 4,06 pa3u, cynepdocdarom npoctum — y 3,02 pasu, Kajgiem
xjopuctuM — y 3,08 pasu, amiayHoro cemTporo — y 3,32 pasu. HaiiBummii piBeHb
nepeumieHHss ['JIK mo wmigl cmocrtepiraBcsi 3a KOMIUIEKCHOTO — IMIJIKUBJICHHS
posropori msimuctoi NPK nodpuBamu.

Tabnuys 1
BruiuB MiHepaJibHOIO MiIXKUBJIEHHSI HA KOHIEHTPALIK0 Migi
y JUCTOBIi Maci po3Toponiui MIsiMUCTOl

Jocmigauii . Buz dakTnuHa Koegimientn
. MIHEPAIbHUX . I'’IK
Marepian 100puB KOHIICHTpAIIs HAKOITMYCHHS HeOe3meKu
[pynT - 0,32 3,0 - -

Jlucrosa Maca Amiatna 16,6 + 0,51 5,0 51,8 3,3
ceritpa

Jlucrosa Maca Kamid 15,4 + 0,47 5,0 48,1 3,0

XJIOPUCTHI

JlucroBa maca Cynep(bocibaT 15,1+ 0,34 5,0 471 3,0
POCTHI

JlucroBa maca NPK 20,3+ 0,61 5,0 63,4 4.0

be3
JlucroBa maca . 13,2 +0,43 5,0 41,2 2,6
M1 1KUBJIEHHS

IDicepeno: cghopmosano na 0cHO8I 61ACHUX OOCNIOHCEHD
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VY NopiBHSHHI 3 JUCTOBOIO MacOI0 PO3TOPOIIIII TUIIMUCTOI, IKY BUPOIIyBalld 06e3
MiHepaabHOTO i KuBIeHHsS (Puc. 1) Ta aHaIOriYHOIO CHPOBUHOIO, OJIEPKAHOIO 3a
BUKOPUCTAHHS aMiauyHOl CENITPH, KaJilo XJIOPUCTOro, cynepdocdaTy moABIHHOTO Ta
NPK nobpuB koHueHTpauis miai Oyna Bumia BiamosigHo y 1,25 pasu; 1,16 pasu;
1,14 pa3u ta 1,53 pasu.

Konnenrparris
Cu, mr/kr
25
20,3
20
168 154 15,1
15 13,2
10
5
0
bes Awmiagna Kamiit Cynepdocdar NPK
1 /DKUBIICHHS cemiTpa XJIOPUCTHIA pOCTHit

Puc. 1. IlopiBHsJIbHA OI[IHKA HAKONMYEHHHA Miai y JMCTOBid Maci

PO3TOpONII IVIAMUCTOI B 32JI€2KHOCTI Bil BUAY 100puB
IDicepeno: cghopmosaro Ha 0cHO8I 81ACHUX OOCTIONCEHD

XapakTepu3yroun Koe(ilieHT HAaKOMMYEHHS MiJl y JUCTOBIM Maci po3TOpomIii
IJIIMUACTOT HEOOXITHO BIAMITUTH, IO JaHWKA TMOKAa3HUK OyB y Mexax Bim 41,2 mo
63,4. HaiiBunmii xoeillieHT HAaKOMUYEHHS MiJI CIOCTEpiraBcsl y JHMCTOBIA Macl
PO3TOPOIIII MIAMUCTOI 32 KOMIUIEKCHOTO MiPKUBJIEHHS 1 MIHEpaJbHUM J10OpUBOM,
a HAMHIWKYMH — y BapiaHTi 0€3 MiKUBIICHHS.

AHani3 oiepKaHUX Pe3yJIbTaTiB JIOCHIIKEHb 3 BUBUEHHS BIUIMBY MIHEPAIbHOTO
M1JDKUBJICHHST PO3TOPOIIII TJIIMUCTOI Ha HAaKOMWYEeHHs Miai y HacinHi (Tabm. 2)
MOKa3aB TaKOXX IMEBHUI BIUIMB KalilHUX, a30THUX, (ochopHUX A0OpUB Ta

Tabnuys 2
IHTEeHCHBHICTH HAKONMUMYECHHSA Y HACIHHI PO3TOPONIL IVIAMUCTOI Mii, MI/KT

Hocnigauii | Bun minepansHux dakTruHa 7K Koeoinient

marepiai n00puB KOHIICHTpALlisl HAKONHWYECHHS | HeOe3NeKu
IpyHT - 0,32+0,21 3,0 - 0,1

Hacinns AMiayHa ceriTpa 25,6 + 0,32 10,0 80 2,5

Hacigus Kauiii xnopuctuit 23,0+ 0,41 10,0 72 2,3

Hacigms | CYmepdockar | 5341037 | 10,0 71.8 23

POCTUI
Hacinns NPK 20,3+ 0,54 10,0 63,4 2,0
Hacinus bes mipxkuBneHHs 18,3+ 0,39 10,0 57,1 1,8

IDicepeno: cghopmosano na 0cHO8I 61ACHUX OOCNIOHCEHD
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iX KOMILJIEKCHOIO 3aCTOCYBaHHS Ha pIBEHb HAKOMWYEHHS JaHOrO €JIEMEHTa Yy
pocnuHi. Tak, KOHIIEHTpalis Mial Yy HACIHHI PO3TOPOIMIIl IUIAMUCTOL, SKY
BHUpOINTYBaau 0€3 MiKUBICHHS MIHEpaJIbHUMHU JoO0puBamMu, Oyna Buma 3a ['JIK y
1,83 pasu, a 3a mipkuBiaeHHs NPK nobpuBamu — y 2,03 pasu, cynepdocdarom
npocTUM — y 2,3 pa3u, KajlieM XJOPUCTUM — Yy 2,3 pa3u, amMiayHOK CEJITPOoI0 — Y
2,56 pas.

HeoOxiaHO BIAMITUTH, 110 HAMBUIIMN piBE€Hb MiAl OyJlO BUSABIEHO Y HACiHHI
PO3TOPOMIII MUIIMHUCTOI 3a IMiIKUBIICHHS i1 aM1aqHOIO CETITPOIO.

BusiBneHo Takox miABUINIEHHS KOe(DIIEHTY HAKOMUYEHHS Ta HEOE3MeK:u MiJll y
HACIHHI PO3TOPOMNII TUIIMHUCTOI 3a BUKOPUCTAHHS MIHEpaIbHUX N0OpWB. 30Kpema,
Koe(DIIieHTH HAKOMMYEHHsS Ta HEOE3MEeKHW MiJl y HACIHHI PO3TOPOIII TUIIMUCTOL
Oynu BumuMH 3a mipkuBieHHs i1 NPK noOpuBom BiamosigHo y 1,1 1 1,2 pasu; 3a
cynepdocdarom npoctum — y 1,25 1 1,27 paszu, kamiem xjaopuctum —y 1,26 1 1,27
pasu, amiayHoro cemiTporo — y 1,4 1 1,38 pa3u mopiBHSIHO 3 BapiaHTOM 03
MIHEpaJIbHOTO MiKUBIICHHS.

AHa3yl0oud IHTEHCHUBHICTh HAKOMWYEHHS MIJQl Yy HAaCiHHI pPO3TOPOIIIi
mwsiMucToi (Puc. 2) HeoOXiAHO BIAMITUTH TEBHY 3alIeXKHICTh il KOHIIEHTpAIlli BiJ
BUJly MiHEpaJlbHUX J00puB. Tak, KOHLEHTpauis MiQl Yy HACIHHI PO3TOPOIMILI
IJIIMHUCTOI O€3 IMKUBJICHHS MiHEepadbHUMH Ao0OpHBamMu ckiamana 18,3 mr/kr, Tomi
ak 3a mipkuBieHHs cymimirio NPK goOpuBom Bona Oyna Buma y 1,1 paswm,
cynepdocharom mpoctum — y 1,2 paszu, kamiem xjgopuctuM — y 1,2 pas3u, amiaqHOIO
ceniTporo —y 1,4 pasu.

Konunentpartis
Cu, Mr/kr
30 25,6
25 20,3
o0 183
15
10
5
0
bes AwmiauHa Kamiit Cynepdocdar NPK Bun no6pus
Hi/DKUBJICHHS  CeiTpa XJIOPUCTHI MPOCTHIA

Puc. 2. TlopiBHsIJIbHA OLIIHKA HAKONMMYEHHSI Mili y HaciHHi po3Topomuri

IUISIMHMCTOI B 3aJ1€5KHOCTI BiJl BUAYy 100puB
Iicepeno: cqhopmosano Ha 0CHOBI B1ACHUX OOCHIONHCEHD

KoediuienT HakomuyeHHS MiAl y HAciHHI PO3TOPOMII IUIAMHUCTOI OyB
HAWBUIIMM 32 MIJUKUBJICHHA aMiayHowo cemitporo y 1,4 pasu, cynepdocharom
npoctuM — y 1,25 pasu, kaniem xsopuctuM —y 1,26 pasu, cymimmo NPK no6pus —
y 1,1 pa3u mopiBHIHO 3 HACIHHAM, OJIepKaHUM 0€3 TTiHPKUBJICHHS.
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Koedimient Hebesneku Mial KojauBaBcs B Mexax Big 1,8 mo 2,5. HaitBumum
Koe(ilieHTOM HEOEe3NMeKU XapaKTEePU3yBaJIOCh HACIHHS PO3TOPOMNII IUISIMHUCTOI,
BHUPOIIEHOI 3a MIJKUBIICHHS MIHEPAJIbHUMHU TOOpUBAMU, TOJ1 K HAMHMKYUM — O€3
MIHEPAJIBHOTO Mi/DKUBIEHHS. 30KpeMa, y HaCiHHI PO3TOPOMI IUISIMUCTOI,
BHUPOIIEHO1 0€3 MiPKUBJICHHS, KOeIIIEHT HEOe3MeKU Mifl OYB HUKYIUM, TTOPIBHSHO 3
aHAJIOTIYHOIO CHPOBHHOIO, oOJiep:kaHo0 3a mimkuBiaeHHs NPK y 1,1 pasmy,
cynepdocdary npocroro — y 1,27 pasu, kamiro xjopuctoro —y 1,27 pa3u, amiaqHoi
cemtpu — y 1,38 pasu. OTxe, MITKUBICHHS PO3TOPOINII TJISIMUCTOI aMiaqHOIO
cemTporo, Kamiem xjopuctum, cynepdocharom mpoctum, NPK cmpusiio
MIJBUIIEHHIO BMICTY MiAi B 11 JIMCTOBIM Maci Ta HaciHHI BiamoBigHO y 1,25 pasw;
1,16; 1,14; ta 1,53 pa3u ta y HaciaHi — y 1,4 pa3u; 1,2; 1,2 Ta 1,1 pa3u BiAnIOBIIHO.

BucHoBKkH 1 mepcnmekTHBM mNOAAJbIIMX JOCTiIKeHb. B  pesynbprari
NPOBEAECHNUX  JOCHI/PKeHb  BCTAHOBJIICHO, IO Yy  PO3TOPONIN  IUISTMHUCTO]
CIOCTEPITa€ThCSl HAKOMWYEHHS MIJIl y JIMCTOBIA Maci Ta HACIHHI, 0 MOXE CHPUSITH
MEPEBULIEHHIO TPAHUYHO JOMYCTUMHUX KOHILEHTpauid. HeoOxigHO BIAMITUTH, LIO Y
BCIX BapiaHTax JociiiB crnocrepiranuchk nepesuineHHs ['/IK mo mimi. HaiiBumia
KOHLIEHTpalis MiJl y JUCTOBIA Maci po3TOPOMII IMJISMUCTOI OyJia 3a MiJIKUBIICHHS
cymimmio NPK no6puB, a y HaciHHI — 3a MDKUBICHHS aMiayHOK CEJITPOIO.
[lepcniekTHBOIO TMOAANBIINX JOCHIKEHb € BHUBUEHHS 3HIDKEHHS Yy PO3TOPOTMII
TJIIMUCTIA HAaKOMMUYEHHS BAKKUX METaJIiB, BUPOIIIEHOI B YMOBAaX Cy4aCHUX MOJbOBUX
CIBO3MiH.
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AHHOTALIHA
HHTEHCHBHOCTb HAKOII/IEHHA PACTOPOIIIEH ITATHUCTOH
MEJ/IH B YCIIOBHAX IIOJIEBbIX CEBOOBOPOTOB

Hanuuue 6 cocmase nexkapcmeeHHbIX pacmeHuti, K KOMOPbIM OMHOCUMC U
pacmoponuia  nAMHUCMAs, OUONOSUYECKU  AaKMUBHBIX — 8eujecms, Maxkpo- U
MUKPOIIeMeHmOo8 8 Haubonee OOCHYNHOU U YC8OAEMOU (hopme AGNAemcs OOHUM U3
Ghaxkmopos nonoxcumenbHo2o dphghexma npumeHeHus ee 8 Meouyure, Gapmaxoioeuu,
NUWYEBOU NPOMBIULIEHHOCU, 8 HCUBOMHOB00CMEE U PACNEHUEB00CMEE.

Hezcamuenoe 6nusnue Ha Kayecmeo JNeKAPCMBEHHO20 CbIPbs Bbl3blGAIOM
MOKCUYHble Gewecmad, Komopbvle CNnocoOOHbl HAKANIUBAMbCS 6 pPACMEHUsX 8
pe3yibmame  MEXHOSEeHHOU  HA2py3Ku Ha  OKpysxcailowylo  cpedy. [lanHvie
MOKCUKAHMbI,  NONAddasi 6 Op2aHu3M  4el08eka U  HCUBOMHBIX,  MO2Ym
gzaumooeticmeosams ¢ Oerkamu,  HYKIeUHOBLIMU  KUCIOMAMU,  UIMEHAMb
aKmueHocmos  hepmenmos, Hapyuwiams ux Ouorocuueckue U MpaHcnoOpmHble
ceolcmea, UMO 6 KOHEUYHOM Umoz2e MOdcem npugecmu K He2amueHbIM
nocreocmsusm. Hccnedogano 6GnusiHue MUHEPANbHOU HOOKOPMKU PACMOPONULU
NAMHUCMOU HA UHMEHCUBHOCMb HAKONIEHUsl MeOU 8 ee JTUCHOBOL MACce U CEMEHAXx.
Buviagneno, umo npu nookopmke pacmoponwiu NAMHUCMOU MUHEPATbHbIMU
Y0oOpeHuamMu HabI00aemcs nogvluieHUe 8 JIUCMOBOU Macce U cemeHax meou. B
YacmHoCmu, NpU UCHOJL30BAHUU ammuayHou ceaumpsvl — 6 1,25 u 1,4 pasa;
cynepgocpama npocmoco — 6 1,14 u 1,2 paza, kanus xnopucmozo — 6 1,16 u 1,2
pasza; cmecu NPK yoobpenuti — 6 1,53 u 1,1 pa3za.

Kniouegvie cnosa: msoicenvie memainivl, UHMEHCUBHOCIb, MeOb, MUHEPANbHbIE
Y00OpeHus, pacmoponuia nAmHUCmMas, KOHYyeHmpayus, Kodgouyuenm onacnocmu,
KO3 puyuenm HaKonieHusl.

Taon. 2. Puc. 2. JIlum. 12.
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ANNOTATION
INTENSITY OF ACCUMULATION IN LEAF MASS AND SEED
MILK THISTLE COPPER IN CONDITIONS OF FIELD CULTIVATIONS

Medicinal plants are sources of nutrients, may contain one, two or more active
ingredients that can provide certain medicinal properties in a living organism. Such
plants include milk thistle, which is gaining popularity. Today, the quality of
medicinal raw materials is relevant, because milk thistle has a high intensity of
accumulation of various toxicants. Recently, this plant has been grown in field crop
rotations, the soils of which are contaminated with various toxicants, including heavy
metals. Therefore, there is a need to study the intensity of heavy metal contamination
of milk thistle, grown in agricultural crop rotations.

Milk thistle has biologically active substances, macro- and microelements in the
most accessible and digestible form and is one of the factors of the positive effect of
its use in medicine, pharmacology, food industry, animal husbandry and crop
production. Toxic substances have a negative impact on the quality of medicinal raw
materials, can accumulate in plants due to man-made pressure on the environment.
These toxicants, entering the human and animal body, can interact with proteins,
nucleic acids, change the activity of enzymes, disrupt their biological and transport
properties, which can ultimately lead to negative consequences.

The influence of mineral fertilization of milk thistle on the intensity of copper
accumulation in its leaf mass and seeds has been studied.

It was found that when feeding milk thistle with mineral fertilizers, there is an
increase in leaf mass and copper seeds. In particular, for the use of ammonium
nitrate - 1.25 and 1.4 times; superphosphate simple - 1.14 and 1.2 times; potassium
chloride - 1.16 and 1.2 times; mixtures of NPK fertilizers - 1.53 and 1.1 times.

Key words: heavy metals, intensity, copper, mineral fertilizers, milk thistle,
concentration, danger coefficient, accumulation coefficient.

Tabl. 2. Fig. 2. Lit. 12.
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