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0co6aMBOCTI HAKONUYEHHA HEOPraHiYHUX eJieMeHTiB
YV HaCiHHi niKapCbKUx pociuH — ripumnui 6inoi (Sinapis alba L.)
Ta ripumui yopHoi (Brassica nigra L.)

0. I. PypaHuk-IBawenko?, J1. M. Muxanbcbka?, B. B. LliBapTay?
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Meta. locniputn 0co6aMBOCTi HAKONMYEHHA HEOPraHiYHMX eNeMEHTIB, Y TOMY YMCHTT 1 BAXKUX METaNiB, Y HACiHHi ripunui
6in0i Ta YopHOT, AIKY BUPOLLYIOTb AN OTPUMAHHS NiKapcbkux npenapartis. Metoau. Monbosi focnign, MiKpoXBUAbOBE 030/1EHHS,
ICP-MS Ta cTatucTuyHuii aHanis. PesynbraT. BusHayeHo BMiCT HEOPraHiYHUX eNeMeHTIB, y TOMY YMCHi 1 BaXKUX MeTaniB, y
HaciHHi ripunyi 6inoi Ta YopHOT, BUpoLeHOT B yMoBax KuiBcbkoi o6nacTi. BuseneHo, wo y npoueci Beretauii pocanHm ripunui
6inoi 3aaTHi HaKoONMYYBaTW B HACiHHI Taki eNeMEHTH, K aNtoMiHiii, 6apiil, CTPOHLIN, UMHK Yy KOHLEHTPaLifX, Lo NepeBuLLyoTh
iXHii BMiCT y HaciHHi ripynli YopHOi, a CNONYKMU Kanbuilo, Ue3ilo, 3ani3a, MarHito, MapraHuio, Kanio 6inblWwoto Mipolo HaKo-
NUYyBanmMCcA y HaciHHi ripunui YyopHoi. BUCHOBKM. OCKiNnbKM B HOPMaTUBHO-NPABOBUX LOKYMEHTAX AA BAXAMBUX XiMiYHWX
e/IeMEHTIB He BCTAaHOBMIEHO rPaHNYHO JOMYCTUMUX MEX iXHbOTO BMiCTY B TiIKapCbKMUX POCIUHAX, TO aKTYaNbHOIO € HEOOXILHICTb
3anoyaTkyBaHHA KOMMNJIEKCHUX LOCNiAXEHb i3 3any4YeHHAM (axiBuiB BianosigHux npodinis Ans BCTaHOBNEHHSA TakKoi rpapauii.
Pocnuuu ripumui 6inoi Ta yopHoi B ymoBax KuiBcbkoi o6nacTi HakonuyyBanu BUCOKi piBHi Takux meTanis, sk Ba, Cu, Fe, Mn, Mo,
Sr, Zn, AKi nepeBuILyIOTb BiAOMi NOKAa3HUKM FPAHUYHO AONYCTUMUX KOHLEHTPALii, o CBigYMTb NPO YacTKOBE 3abpyAHEHHS
I'PYHTIB perioHy. TakuM YMHOM, POCAMHM Ha3BaHUX KyNbTyp MOXyTb OyTH diTopemesiaTopamu rpyHTiB. Bpaxosyiouu Te, wo
y (hapMaLeBTUUHil rany3i BUKOpPUCTOBYIOTb patiHOBaHy ONit0 3 HACiHHA FipyWLLi, BUABIEH] 3MiHW HAaKOMUYEHHS MeTaniB y
HaciHHi He OyAyTb BNAKUBATY Ha AKIiCTb KiHLLEBOT NiKapcbKoT NpoAyKLii. PesynbTat fOCHifKeHb CBiAYaTb NPO NEPCMEKTUBHICTL

BUPOLLYBaHHA ripumnui 6inoi Ta yopHoi B Kuiscbkiit 06nacTi 3 METOI0 OTPMMAHHA CUPOBUHU AJ1s NePepOOKU Ha Niku.
Kntwoyosi cnosa: 2ipyuys, HACIHHA, BaXXKI mMemanu, 2paHudHo donycmuma KoHueHmpauia ([K), ICP-MS demexmysaHHs,

pimopemediayis.

Bctyn

Y cBiTOBi# JiKapchbKil mMpPaKTHUIII HA CLOTOJ-
HiIHIN AeHDb € BeJanKa KiJIbKicTh BUCOKOe(deK-
TUBHUX CUHTETUYHUX JIKapChbKUX IIpelaparis,
OlHAK JIiKapCchbKi POCIMHU TPOAOBIKYIOTH 3aii-
MaTHU 4YijJibHe Miclle B apceHaJi JiKyBaJbHUX
3acob6is [1, 2].

Tipunmio BUKOPUCTOBYIOTHL y HapOAHiil Ta
oimifiHi#t MegMIIMHI AK e(PeKTHUBHY IILIIONTY
POCIIMHY BXKe He omHe TucA4oJiTTA. IcTopia
KYJbTYypH Tipuulli € JysKe JaBHBOIO, i X0U
BUAuU ripuuni B:xkuBaiu e B [aswiit I'perii Ta
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Puwmi, 6arpKiBIIMHOIO iX BBasKawoTh Asifo [3,
4]. T'ipuuna € ogHOPiIYHOIO TpaB’AHUCTOIO XO-
JOMOCTiKOI0 POCIMHOIO, HAJEXKUTh OO 0OoTa-
HiuHoi pommHmM XxpectonBiTux (Cruciferae).
Pocivaa mae mpsame cTebyi0o 3 BEJIMKOI KiJb-
KiCcTIO "KOBTHUX KBITOK, fKi po3TallloBaHi Ha
KBITKOHIKKax 3aBHOBKKU 5—8 mm. IIBiTinaa
BimOyBaeThCcsl 3 UEPBHA IO JUNEeHBL. PocimHa
dopmMye mIoAM — CTPYYKHU, IO MAIOTH (opmy
YOBHUKA, B AKUX PO3MIiIlleHi CBiTJ/IO-’KOBTi Ha-
ciHmHU KyJadcTol ¢dopMu 3 TJIaJeHbKOIO IIOo-
BepxHe. J[locTuraHHsa IJIOAIB BigOyBaeThCA y
cepmHi [4, 5].

JIikapchbKOI0 CUPOBMHOIO y ripumiii € ii Ha-
CiHHA, 3 AKOro OTPUMYIOTH e(ipHY TripunuHy
oJsito. 3HeKUpPeHYy MaKyXy HaciHHA ripuwniri
BUKOPUCTOBYIOTh SK TipUMYHUU MOPOIIOK [1,
4, 5]. Hacinua 1miei sikapcbKoi pocanuu 6arare
Ha JKUPHiI KucaoTu (0JeiHOBY, €epyKOBY, cTea-
PpUHOBY Ta JIiHOJIEHOBY), cTepoinu (O6paccikac-
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TEepUH, KaMIIeCTEPUH, CUTOCTEPUH, XOJECTEePHH,
MEeTUJIeHXOJIECTEPUH).

HakonnueHHsa JiKapCchbKUMU POCJIMHAMU He-
OpraHivyHNX €eJIEMEHTIiB € AWHAMIUHUM IIPOIie-
COM, IO 3MIiHIOETBCS IIOTATOM OHTOIeHe3dy I
3aJIe’KUTh BiJl pisHMX YMHHUKIB IOBKLIISA, B
TOMY UHCJi #I aHTpomoreHHUX. BHacaizoKk roc-
IOJapPChKOI MislIbHOCTI B arpo(iTolleHOo3u MO-
JKYTh HaAXoAUTH HebesmeuHi 3abpyaHoBaui —
BaKKi MeTajin, 10 MalOTh BUCOKY TOKCUYHICTb,
3IaTHI BKJIOYATHCS B OiosoTiuHM#i KPyroolir i
aKyMyJooBaTUCA B opraHismi JgioguHu. Tomy
aKTyaJbHOIO € HeOOXiIHiCTh BUBUEHHS OCOOJIH-
BoCTell Mirpaiii BaKKMX MeTaJIiB y CcHCTeMi
«T'PYHT—JIiKapchKa POCJAWHA» AJA 3amo0iramusa
aKyMyJAIil iX B opradismi JoguHu.

Mema OdocnidxieHv — IpoaHaTiByBaTU BMiCT
HeOpraHiYHMX eJeMeHTiB, y TOMY YMCJIi ¥ Bax-
KHX MeTaJiB, Y HaciHHi ripuwmmi 6imoi (Sinapis
alba L.) Ta ripuuni yopuoi (Brassica nigra L.)
3 METOI0 PO3po0JeHHs BiAMOBIIHUX CaHiTapHO-
ririeHiuHUX 1 TOCHOJAapChKO-OpTraHizamiiiHuX
3aX0[iB, 1100 3a0e3meunT HeoOXigHuil piBeHb
eKOoJIOTiuHOi 0e3IeKM Ta PallioHAJIbHOTO BUKO-
pHCTaHHSA OTPUMAHOTO BpoKai. 06’ exmom 00-
caidxncenvy Oyam JiKapchbKi POCIWMHM TipuwmiIri
6isoi Ta ripumii yopHOi, AKi BHPOIIYIOTH IJIA
OTpPUMaHHS HACiHHA.

Matepianu Ta MeToAMKa BOCAIAKEHD

ITosboBi mocirizm mpoBOAMJIM B yMOBaX CTa-
IMioHApHOTO mociixy Jaboparopii KBiTKOBO-me-
KOpPaTHBHUX, JiKapchbKUX Ta edipooaifinux
KyabTyp IHcTuTyTy camiBHuiitBa HAAH Vkpai-
Hu (KuiBcbka o0sacTh). AHajis I'PYHTY HpO-
Boauau B Jabopartopii arpoximii imctuTyTy.
Bwmict rymycy B opromy 1mapi (0—40 cm) craHo-
Buth 2,3%, JerxkorigpoJizoBamoro asory (3a
Tiopinum i Kononosoro) — Bix 78,4 mo 98,0 mr/kr,
pyxomux ¢opm Gochopy (3a KipcamoBum) —
93,2-180,9 mr/kr, obminnoro kKamiio (3a Kip-
camopum) — 106,1-202,8 wmr/xr. Peaxkia
I'PYHTOBOTO po3umuy — Kucjaa, pH 5,3-5,8.

Cxema mociiny mepenbauajia 4epryBaHHA KYJIb-
TYypP YV KOPOTKOPOTAI[ifiHi#i M0JIbOBili ciBO3MiHi:
exinamea mypuypoBa (Echinacea purpurea),
pomarmrka Jikapceka (Matricaria recutita L.),
postroponma miaamucra (Silypumma rianum
(L.) Gaertn.) — gma ripuuni 6imoi Ta mupuisa
(Amaranthus L.), antea iikapcbka (Althaea
officinalis), rapxyu (Altemisia dracunculus L.)
— #Jia ripuuniii yopHoi. BupollyBaHnHa 3a3Haue-
HUX KYJbTYyp He Iependadyasio BHECEHHS [O-
OpuB Ta 00POOKY ImecTuIUgaMu, 1100 MiHiMi3y-
BaTU HAIOXOMKEHHS KCceHOoOioTuKiB y (irtolle-
HO3 JiKapCchbKUX POCJUH.

Hocainm sakaamaty Ha 4-PAIKOBUX OiIAHKAX
3aBHOBKKH 2 M. CiBOy IpOBOAMIN CYIiJIBHUM

pAagkoBuM cmocobom. Hopma BuciBy Hacimas —
10 xr/ra, rauOuHA 3aTrOPTAHHI HaCiHHSA — 4—5 cM.
Byp’sHu y mociBi KOHTpOIIOBaJI BPYYHY.

BwmicT HeopraHiyHUX eJeMeHTiB y HaciHHI
ripumnri 6i0i Ta wopHOi Bpokaio 2014-2016 pp.
Bu3Hauaau B IHcTuTyTi (hisiosorii pocaun i re-
Hetuku HAH VYkpainm micas 36epiranHs 3pas-
KiB B ymoBax, BusHaueHux Hacranosoio CT-H
MOS3YV 42-4.5:2012 [6], mo smunua 2016 p.

3pasku pocauH BucymryBasgu npu 105 °C mo
MOCTiHOI CyXOl Macum I O030JAJM B al30THIN
kucJyori ICP-grade 3a gomomororm MiKpoxBu-
JboBOI mpobomiaroroBku Milestone Start D.
OTpuMaHUN eKCTPaKT MTOBOAUJIMN IO 00’eMy
50 ma Bomooo 1-ro kimacy (18 Mom), miaroTos-
JIGHOIO Ha cucTeMi ouninenus sogu Scholar-UV
NexUp 1000 (Human Corporation, Kopes).

EnemenTHUI CKJag y OOCTiZHUX 3pasKax
BusHavasu Mmetromom ICP-MS Ha ewmicifimomy
mac-criektTpomeTpi Agilent 7700x. OckinbKu B
aproHOBill mJya3Mi ejleMeHTH 3 MOJIEKYJIAPHU-
Mu Macamu Binm 23 (matpiit) mo 75 (apceH) mMoO-
JKYTb YTBOpIOBATHM XWOHI IIiKW, HampukKJam,
piBHi 3a macowo Ca0% ta Fe®®, uu ArN a6o ArO
3 IHmMUMM isoTomaMm 3aJjiisa TOIIO, BH3HAUEH-
HA 3AilMicHIOBAIIM Y PeKUMi IDpoAyBaHHSA IeJi-
€M, 10 e)eKTUBHO BUIAJISI€ MATPUYHI Ta eJe-
MeHTHi iHTepdepeHIlii eJeMeHTiB.

Ax raniopyBasbHUI CTAHIAPT BUKOPUCTOBY-
Basiz ICP-MS Complete Standard IV-ICPMS-71A,
SK BHYTpimui# cramgapr — 1 ppb posuun Sc
(Inorganic Ventures, USA).

PesyabTaTy 00po0isAaIM 3a MOIOMOTOIO ITPO-
rpamuoro 3abesmeuenua ICP-MS MassHunter
Software Ta MS Excel 2014.

Pe3ynbTatu pocnigxeHb

Baxkki meranmu (BM) € mpupogHuMM KOMIIO-
HeHTaMHU 3€eMHOI KOpu i, AK IpaBUJIO, MiCTATH-
ca B ycix Oiomenosax. OmHakK, BHACJIIZOK aH-
TPOIIOT€HHOI MiAJBHOCTI Y HOeAKUX eKOCHCTe-
Max KoHIeHTpaiia BM 3pocia y Kinbka pasis.
3abpyaHeHHA OOBKIJMIA BaKKHUMHM MeTajlaMu
IPOJIOB}KY€E 3POCTAaTH ¥ Hece TOKCHKOJIOTiuHi
PUBUKHU I 340poB’a gioauuu [7—9]. Pazom 3
TUM, PAA BAXXKUX MeTaJNiB € KOMIIOHEHTaMU
JKMBUX OpPTaHi3dMiB fAK CKJIAQJOBI pemoKC-CHC-
TeM, i BOHU IIPOABJIAIOTH TOKCUUHICTD JIUIIIE 3a
BHCOKUX KOHIIEHTpPAIIilA.

HocaimkeHHAMYU BCTAHOBJIEHO BUJIOBY CIIe-
nu@iky HaKOIIMUYEeHHS HEeOpTaHiuHUX eJeMeH-
TiB pocamHaMu. BMmicT TaKux mMerasiB, K aJio-
MiHi#, Oapiii, KagMiii, CTPOHIIiIH, IIMHK y Ha-
cigai ripummi 6iysoi 3HAYHO HepeBaKaB ixHiit
BMicT y HaciHHi ripummi uopmoi (muB. TabIM-
o). Y Tabauili HmaBeJeHO AaHi aHaJIi3iB 3pas-
KiB 2014 p., mpoTe 6JM3bKi BeIUUNHU OTPUMY-
BaJu 1 B3a pesdyJabTaTaMU aHaJi3iB 3pasKiB
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2015 Ta 2016 pp. (mami me HaBemeHo). B yci
POKH [OOCIHiI)KeHb HaAKOIWYEeHHS AaJIIOMiHilo,
0apiio Ta CTpOHIIiI0O pocamHaMu Tipumiti 0igoi
OyJIO BUIITUM 3a PiBeHb HAKONUYEHHSA y HACiH-
Hi ripuuni gopuoi. Hacimma ripuwmii 6imoi Ta
ripuuiii yopHol Mae HUBbKi piBHI HaKoHWUYeH-
HA ajoMiHito. BusHaueHi piBHI HaKONIMUYeHHA
O0apito # CTPOHIIiII0O MOKYTh OyTHM TOB’sa3aHi 3
0COOJIMBOCTAMY BUPOIIYBAHHA POCJUH y Perio-
Hi, 10 3a3Hae BHOJMBiIB Bixm aBapili Ha Yopuo-
ounbebkiit AEC.

OpHaK, HAKONMYeHHs KaJblliio, Ie3if, 3aJi-
3a, Mar"iio, MaHTaHy, KaJio 0yjgo OiabIIiuM y
HaciHHI ripyuIili YOpHOI IOPiBHAHO 3 HACIiHHAM
ripuwnii 6is0i. PisHuIla HaKOIMUEHHSS KAJIbIIiI0
pocJVHaAMU TipuuIli YOpHOI MOPiBHAHO 3 Tipuu-
meio 6ijioto cranoBuaa 54,65 Mr/Kr, mesio —
0,007, samxiza — 6,55, maruito — 98,5, mauramy
- 2,41, kamio — 404,4 Mr/Kr ta BigTBOpIOBaJA-
ca B anmaurizax Hacimma 2015 i 2016 pp.

IIix vac BuOOPY arpoTexHiUHMX eJIeMEHTiB
BUPOINYBAHHA CLIBCHKOTOCIOAAPCHKUX KYJIb-
TYyp, HacaMmiepes IIOIEpPeIHUKIB, HeoOXimgHO
BpaxoByBaTH, II0 IIPOTATOM CBO€i BereTaril
pocauau poauumu Cruciferae e BupakeHUMU

KicTh asoTy 3 I'PYHTY 3 BIAHOBIiZHUM HaKOIIH-
YeHHAM IIyJIy BYIJIEI}0 M 30JIbHUX €eJIeMeHTiB.
IIpu mpomMy pocimHU TipumIili YOpHOI 3acBOIO-
IOTh 3 I'PYHTY OiJIBITY KiJIbKiCTh TAKMX HEOOXis-
HUX JIJIS POCJIUH eJIeMeHTiB, AK KaJIbI[iil, 3aJi30,
MarHii, KaJifi MTOPiBHAHO 3 POCIMHAMU T'ipUUILi
6i0i. Pocaunau ripuwnii 6inoi 3acBOOIOTH 6ijib-
IIIe CHOJIYK TAKMX Ba’KKMX MeTaJIiB, AK 3aJi30
i MapraHenpb IMOPiBHAHO 3 POCJMHAMHU TipumIli
YOPHOI, 110 HeOOXiTHO BpaXxoByBaTHu IIiJl Yac BU-
KOPUCTAaHHS X HACiHHA y BUPOOHUIITBI JiKiB.

Pesyanbratu mociimskeHb cBigyaTh IIPO icTOT-
HY PiI3HUII0 BEJMUYNHU HAKONMUYEHHS BAKKUX
MeTaJiB pocamuHamMu ripumniii. OTiKe, POCAUHHI
ripumiri 3gaTHi He TIIBKUW IOTJIMHATU 3 IPYHTY
Ba'KJIMBI KOMIIOHEHTH IJIsI CBOT'O POCTY ¥ PO3-
BUTKY, BOHI MOKYTh OyTHU (hiTOpeMemiaTopamu
I'PYHTIB MO0 PALY MeTaJiB.

OckinbKku 1A BUPOOHUIITBA JiKapChbKUX
mperapaTiB BUKOPHCTOBYIOTH IIePEeBaKHO OJIei-
HOBY, €pPYKOBY, CTeapHMHOBY Ta JiHOJIEHOBY
JKUPHI KUCJOTH, AKi OTPMMYIOTH 3 OJIii HaciH-
HA ripumini, To B ymMoBax JlicocTeny 110 KyJib-
TYypy, MMOBipHO, MOYKHa BUPOINYBATH SK JIi-
KapCbKy POCJNHY, OCKiJIbKU Yy IIPOIEci Iepe-

azorodisaMu, AKi IOTJIMHAIOTHL BEJUKY KiJb-

Tabauys

HakonuyeHHA HeOpraHiYHMX eNemMeHTiB, Y TOMY YNCAi i BaXKKNX MeTanis,
VY HaciHHi ripuuui 6inoi Ta yopHoi 3a pesynbratamu ICP-MS peTekTyBaHHA
(KniBcbka o6nactb, ypoxkai 2014 p.)

HeopraHiyHi Bmict, mr/kr IAK" BM y pocauHHiit npoaykuii,
efleMeHTu ripqvu_m 6ina r'iquLlﬂ YyopHa (FEHepaTI/IBHWI qacmm'), Mr/KI’

Al 2,87+0,3 1,88+0,1 20

Ba 2,54+0,3 2,22+0,2 0,7

Be <0,00” <0,00 BifCYTHIN

Bi <0,00 <0,00 BifiCyTHii

Cd 0,038+0,001 0,011+0,004 0,03 (0,3 — WHO, 1998)
Ca 699+1 753x1 BiflCYTHil

Cs 0,007+0,001 0,014+0,002 BifICYTHii

Cr 0,060+0,044 0,080+0,068 0,2

Co <0,00 <0,00 0,1

Cu 2,06+0,03 2,22+0,02 1,0

Fe 21,22+0,03 27,77+0,04 BifICYTHi

Pb <0,00 <0,00 0,3(10,0 - WHO, 1998)
Li <0,00 <0,00 BifiCYTHIN
Mg 125446 1353+3 BifiCYTHIN
Mn 6,97+0,03 9,38+0,04 21
Mo 0,20+0,05 0,20+0,03 0,12

Ni <0,00 <0,00 0,5

K 371045 4115+1 BiACYTHIN

Rb 3,38+0,02 3,80+0,08 BiflCYTHil
Ag 0,006+0,007 0,006+0,009 BiflCYTHii

Na 27,11+0,9 33,01+2,7 BiflCYTHii

Sr 6,51+0,01 4,40+0,02 1,0

Tl 0,010+0,005 0,010+0,009 BiflCYTHii

v 0,06+0,02 0,06+0,02 BifCYTHIN

Zn 16,29+0,02 15,92+0,03 10,0

*3anponoHoBaHi piBHi rpaHUYHO AONYCTUMUX KOHLEHTPALil HEOPraHiYHUX eNeMEHTIB

[1,2,7,8,9].

**BMiCT eNleMeHTiB € HUXYMM 3a piBeHb yyTnusocti ICP-MS Agilent 7700x.
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MeTaJIiB y KiHIIeBOMY HOPOAYKTi Oyme mpakTUU-
HO BijcyTHii.

AK cBimyaTh pelsyabTaTU AOCIiKEeHb, I'PYH-
tu KwuiBcbKoi o0JacTi miKkomM mpumaTHi Oas
BUPONIYBaHHA JIIKAPCBKUX POCJINH, OCKiJIbKU
KOHIIEHTPAI[isA BaKKHX MeTaJIiB, AKY BOHH Ha-
KONMYYIOTh B Ilepioj BereTailii, 3arajioMm € B
MeKax I'PaHWYHO JONYCTMMUX PiBHiB, a HasdAB-
HICTH eJIeMEeHTiB, AKi MepeBUIITYIOTh 3a3HaAUEH1
KOHIIeHTpaIllil, MOKHa peryJiloBaTU TpPaguIliii-
HUMHJ arpoeKoJIOTIiYHUMHN MeTOoJaMu Ta y HIPo-
meci mepepoOKM CUPOBUHMU.

BucHoBKuU

OCKiJTbKM B HOPMATHUBHO-IIPABOBUX IOKYMEH-
Tax JJda 60araTboxX BaKJIMBUX €JIEMEHTIiB, AKi Bif-
HOCATH 0 BAXKKMX MeTaJiB, BiICYTHI I'paHUYHO
JIOITyCTHMi KOHITeHTpAIlil iX BmicTy B 6iocupoBu-
Hi JiKapchbKHUX POCJUH, TO aKTyaJIbHUM € 3aIlo-
YaTKyBaHHA IIPOBEJIeHHA KOMILIEKCHUX JOCJIi-
I)KeHb i3 3aJiydeHHAM (paxiBIiB BiamoBigHHX
npoiIiB OJIsT BCTAHOBJIEHHSI TAKOI I'pajarrii.

Pocauunu ripuwniii 6isoi Ta ripuwmii wopHOi B
ymoBax KuiBchbKoOi 00sacTi HAaKOMUYYIOTH TaKi
Mmerauau, 9Kk Ba, Cu, Fe, Mn, Mo, Sr, Zn, BmicT
AKUX IIePeBUIIYE BiloMi I'PaHUYHO AOMYCTUMIi
KOHeIleHTpaIlii, 110 CBiAYUTh IIPO YaCTKOBE 3a-
OpyIZHEHHS I'PDYHTIB periomy.

PesysbraTu mocaimskeHb cBiguaTh PO IIep-
CIIEKTUBHICTh BUPOIIYBaHHSA JIiKapChbKUX POC-
JuH ripuuni 6imoi # ripumni dopnoi B Kuis-
CbKill obJslacTi 3 MOIAJIBINIOID IIEPEPOOKOI0 JIi-
KapChbKOl CHPOBUMHU Ta Ha iHIIi ITijri.
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Llenb. M3yuntb 0coGEHHOCTM HAKOMNEHUA HeopraHuyec-
KWX 3NIEMEHTOB, B TOM YMCJIe U TAXKENbIX METANIOB, B CEMEHAX
ropunubl 6enoi M YepHOW, KOTOpbIE BbIpAWMBAIOT AAs MO-
NYYEHWUs NeKapCTBEHHbIX npenapartoB. Metopbl. onesbie
OnbITbl, MUKPOBOAHOBOE o30neHue, ICP-MS u cratuctuye-
CKuW aHanu3. Pesynbratsl. OnpeneneHo cofepxaHue Heop-
raHMYeCKUX 3/IEMEHTOB, B TOM YMC/IE U TAXKENbIX METANNO0B, B
CeMeHax ropuuLibl 6esoi 1 YepHoIA, BbpaLleHHOW B YCNOBUSAX
Kuesckoii obnactu. BbisBneHo, YTo B npoLecce BeretaLum
pacTeHus ropunLibl 6enoit cnocoOHbI HAKaNIMBaTh B CEMEHAX

TaKue 3NeMEeHTI, KaK anioMUHUI, 6apuii, CTPOHLMIA, UMUHK B
KOHUEHTpaLMAX, NPeBbIlWAoWMUX X COAEepPXaHUe B CeMeHax
ropumnLbl YepHOW, a COeAMHEHMA KanbLWA, Le3us, Xenesa,
MarHus, Mapravua, kanua B 6onblueil Mepe HakanauBanuch
B CEMeHax ropyuubl YyepHoi. BeiBogbl. lTockonbKy B HOp-
MaTUBHO-NPABOBLIX [OKYMEHTaX ANA BAXHbIX XUMUYECKUX
3IeMEHTOB He YCTaHOBAEHbl NpefenbHo A0NYCTUMbIe KOH-
LIeHTPaLMN UX COAEPIKAHUA B TIEKAPCTBEHHbLIX PACTEHUAX, TO
aKTyanbHON ABNAETCA HEOOXOAMMOCTb HayaTb KOMMEKCHble
UCCnefoBaHNA C NpUBIEYEHUEM CMELUANNCTOB COOTBETCTBYIO-
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wux npoduneit ANA ycTaHOBNEHUA Takoi rpajauuu. Pacre-
HUsA ropunLbl 6enoi u YepHoii B ycnosuax Kuesckoit obna-
CTW HaKanaWBanu BbICOKME YPOBHU TAKUX TAXENbIX METANNIOB,
kak Ba, Cu, Fe, Mn, Mo, Sr, Zn, koTopble NpeBbIWAOT M3BECT-
Hbl€ MOKa3aTeNu NpeAeNnbHO JONYCTUMbIX KOHLEHTPALUI, YTO
CBUAETENbCTBYET O YaCTUYHOM 3arps3HEHUs MOYB peruoHa.
Takum 06pa3oM, pacTeHUs Ha3BaHHbIX KyNbTyp MOFYT OblTb
tuTOpemeanaTopamm NoYB. YuuThiBas To, YTO B thapmaLes-
TUYeCKO OTpaciu MCnosb3ylT paduHUpPOBAHHOE Macio

UDC 546.95: 615.244: 615.322.015/.016: 665.333.7

U3 CEMSAH TOPYMLbl, BbIBNEHHbIE W3MEHEHUA HaKoMaeHus
METaNNoB B CEMEHax He OTPA3ATCH Ha KayecTBe KOHEYHOW
NeKapcTBeHHON npoayKkuuu. Pesynbrartel nccnegoBaHui Ceu-
AeTeNbCTBYIOT O MepPCneKTUBHOCTU BbIPaLMBAHUA TOPYMLLbI
6enoit n yepHoii B Kueeckoit 06nactu ¢ Lenbio noayyeHus
Cbipbs ANs NepepaboTKM Ha 1eKapCTBO.

Knio4essle cnosa: 2opyuya, cemeHa, msxesbie Memanisl,
npedensHo donycmumas KoHuyeHmpayua (M4K), ICP-MS de-
meKkmuposaHue, pumopemeduayus.
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Purpose. To investigate special aspects of accumulation of
inorganic elements including heavy metals in seeds of white
and black mustard to be grown for obtaining drugs. Methods.
Field experiments, microwave digestion, ICP-MS and statisti-
cal analysis. Results. The content of inorganic elements in-
cluding heavy metals was determined in the seeds of white
and black mustard grown in Kiev Oblast. It was revealed that
during the growing season plants of white mustard were able
to accumulate such elements as aluminum, barium, strontium,
zinc in seeds in concentrations that exceed their content in
black mustard seeds, while compounds of calcium, cesium,
iron, magnesium, manganese, potassium in a greater degree
were accumulated in black mustard seeds. Conclusions. As
legal and regulatory documents for important chemical ele-
ments dont contain the maximum permissible limits of their
content in medicinal plants, it would make sense to launch

a comprehensive research with the involvement of specia-
lists of relevant profiles in order to establish such a gradation.
Plants of white and black mustard in Kiev Oblast have accu-
mulated high levels of such metals as Ba, Cu, Fe, Mn, Mo, Sr,
Zn that exceed the known limits of accumulation, indicating
a partial contamination of soils in the region. Consequently,
these plants can be used for phytoremediation of soils. Con-
sidering the fact that in the pharmaceutical practice refined
mustard seed oil is used, revealed alterations of metal accu-
mulation in seeds will not affect the quality of the final drugs.
According to the research results, white and black mustard is
promising for cultivation in Kiev Oblast with a view to obtain
raw material that can be processed into drugs.
Keywords: mustard, seed, heavy metals, maximum permis-
sible limit, ICP-MS detection, phytoremediation.
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