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BU3HAYEHHA BMICTY MAKPO- TA MIKPOENIEMEHTIB POCJIMHHOI CUPOBUHU ASPLENIUM
SCOLOPENDRIUM L. (ASPLENIACEAE) ®J1IOPU YKPAIHCbKUX KAPTMAT

Bu3HayeHO KinbKiCHWI BMICT Makpo- Ta MIKPOErneMeHTIB Yy 3pa3Kky nanopoTi y MOPIBHSIHHI 3 IPYHTOM MeTOA0M
aToMHo-abcopbuinHOi cnekTpockonii. 13 MakpoeneMeHTIB y HanbinbLLii KinbkocTi y nuctkax Asplenium scolopen-
drium L. HaKONNYyYETbCA Karni, a i3 MikpoeneMeHTIB — 3ari30, LUHK.

KnrouoBi cnoBa: Asplenium scolopendrium, Makpo- Ta MikpoenemeHTH, aTOMHO-abcopbuiiHa cnekTpockonisi

Beryn. OCHOBHUMHM JDKEpelnaMH  HaJIXOIKCHHS
MiHEpaIbHUX KOMIIOHECHTIB B OpTaHi3M JIOAWHH € PO-
cnyHU. BoHM BXOIATH 10 Ckinagy (pepMeHTIB, TOPMO-
HiB, BITaMiHiB, MIrMEHTIB 1 YaCTO 3yMOBIIOIOTH IXHIO
XiMiuHy 1 610JIOTiYHY aKTHBHICTb.

BuBUYCHHS €IEMEHTHOTO BMICTY POCIIHMH HE0OXi-
HO sl OUIbII TIOBHOT XapakTEPUCTHKU PO3IOILLY
XIMIYHHX €JIEMEHTIB Yy MPUPOIHHUX Ta aHTPOIIOTEHHUX
naaamadTax, OCKUIbKM POCIHHY € BayKJINBOIO JIAHKOIO
GiostoriuHOTO Kpyrooodiry pedoBuH [14].

Makpo- Ta MIKpOeIeMEeHTH, SKi POCIHHU MOTIIH-
HAIOTh 3 IPYHTY Ta aKyMYJIOIOTh, BilirPafOTh 3HAYHY
(izionoriu"y Ta 0i0XiIMIYHY pOITB, 3a0€3MEeUyIOTh CHH-
T€3 TUX YU IHIIUX PEYOBUH. Bakimpow QyHKIiE0
MaKpo- Ta MIKPOEJIEMEHTIB € iX y4acTh y BCiX 0l0Xi-
MIYHHX [EPETBOPEHHAX Y BUIIIAAI CKIIAIOBOI YaCTUHU
¢depmenTiB [2]. Y noOymoBi TKaHUH, MIATPUMII 1OC-
TIHHOTO OCMOTHYHOTO THCKY, IOHHOTO Ta KHCJIOTHO-
OCHOBHOI'O CKJIaJy TOJIOBHA POJIb HAJEKHUTh MaKpo-
enemenTaM [1, 10]. MikpoeneMeHTH 31aTHI ITiABHIILY-
BaTH PE3UCTEHTHICTh OpPraHi3My [0 pi3HHX BIUIMBIB
[13]. Makpo- Ta MiKpOEJIEMEHTH MalOTh TepareBTHY-
HUHM e(deKT mpH JIiKyBaHHI 3aXBOPIOBaHb JIOJWHHU Ta
TBapHH.

BMmicTt MiHEpaJbHHX PEUOBHH Yy POCIHHAX MOXKE
BapilOBaTH B 3aJIE)KHOCTI BiJl CKJIQly IPYHTY, BOJIOTrOC-
Ti, Oioyiorii pocnuaM. Y MepeBakHiN OiIBIIOCTI CKIag
MiHEpaIbHOT0 KOMILIEKCY 3a0e3MeuyeThes Mpuypode-
HICTIO POCJIMHH JIO BIIMOBIMHUX 0i10I[eHO3IB [3].

OjHI€0 13 MEPCIEKTUBHUX CIIM30BMICHUX POCIHMH
€ JIMCTOBUK CKOJIOTICHAPOBUH (4Asplenium
scolopendrium L., syn. Phyllitis scolopendrium (L.)
Newm.), GararopiuHa MOpo30cCTiiika MarnopoTh 3 KO-
POTKHM KOPEHEBHIIEM, 3 XapaKTepHUM HEPO3IiICHUM
JUCTSAM, IO € YHIKaJBbHUM cepel marmopoteid. Jlnctku
MIKIPSACTi, IAIIHAPAYHI, BUIOBKEHO-JIAHIIETHI, 3 cep-
1Eno1i0HOI0 OCHOBOIO 1 KOPOTKUM depernikom, 10—
60 cM 3aBIOBXKKH 1 3—6 CM 3aBIIMPIIKH. 3 BHYTpIII-
HBOI TIOBEPXHI BKPUTI KOPHUYHEBHMH JIyCOUKAMU —
COpyCaMH, PO3TalllOBAaHUMH psIaMH MEPIEHUKYIISP-
HO 710 ocrTi [6]. PocimHa Hakonu4yye ropMOHOIOIOH]
W CIM3UCTI PEYOBUHH, aMIHOKUCIIOTH, TaHiaH, (iaBo-
HOimu (eykonaenb(iHiIiH) 1 BHKOPUCTOBYETBHCS SIK
BiJIXapKyBaJbHHUH, MOTOTIHHUH, CEYOTIHHUH,
B’SDKYYMH Ta KpOBOCTIMHHUH 3acib [7, 9].

AKTyaJabHUM JUIsl BUBUEHHS € €JIEMEHTHHUM CKIajg
POCIIMHM, IO € TIOKa3HWKOM EKOJIOTIYHOi YHCTOTH
JKapChKOi POCIMHHOT CUPOBUHH.

Meta pociaigkeHHsi. BuBuutu BMICT MiHepaib-
HUX EJIEMEHTIB y JUCTKax Asplenium scolopendrium
¢opu Ykpaincekux Kaprar y nopiBHsHHI 3 X BMic-
TOM Y IPYHTI.

Marepiann Tta wmeroam. PocnuHHME MaTepian
(BuCylIeHe JIMCTSl JIMCTOBHMKA CKOJIOIEHAPOBOIO) Ta
npoOu IpyHTy 30Mpayii Ha TepuTopii 3akapmaTchKoi
obmacti y 2013-2014 pp. Y mocmimKyBaHOTO BHIY
BU3HAYaI HAKONMHWYCHHSI TAKUX MAaKpOEJIEMEHTIB:
KaJbBIIIO 1 Kallif0o Ta MIKPOCIIEMEHTIB: 3aii3a, Kympy-
My, IIUHKY, MaHTaHy, MOJIiOeHy Ta KOOaIbTy.

[Tpu Bu3HaueHHi mikpoenementiB Cu, Zn, Fe, Mn,
Mo, Co mna xaniOpyBaHHS NpHJIaAiB 3aCTOCOBYBAIH
nepxaBHi cranaaptHi 3pasku (JAC3) po3unHIB MeTa-
aiB: Cu (AC3Y 022.47-96: Cu/1,00 ¢pon — HNO;);
Zn (AC3Y 022.63-96: Zn/1,00 don — HNO;);
Fe (AC3Y 022.38-96: Fe(Il)/1,00 ¢on — HNO;);
Mn (AC3Y 022.45-96: Mn(11)/1,00 ¢on — HNO;);
Mo (AC3Y 022.81-98: Mo(V])/0,10 don — HCI);
Co (JAC3VY 022.78-98: Co/1,00 dpor — HNO3).

BukopucToByBaiH  €IEKTPOTEPMIUHYy  aTOMHO-
abcopOIiifHy  CHEKTPOCKOMII0 13  3aCTOCYBaHHSIM
aToMHO-abcopbuiitHoro kommurekcy KAC-120.1 (cme-
krpomerp C-115M ta artomizatop «['padit-2» 3
KOMIIT FOTEPHOIO PEECTPALI€I0 aHATITHYHOTO CUTHAITY).
[TporpamHuM 3a0e3nedyeHHsIM CIy)XKuia JIiIeH30BaHa
nporpama KAC (AT «Cenmi»). AToMi3allis MPOBOIH-
Jach y PeXHMMi «ra3-CTOI» IpH Kopekuii GoHy (ne-
Tepi€eBa JIaMIIa) 1 SIK BEJIMYMHY aHAJTITUYHOTO CUTHAIY
BUKOPHCTOBYBaX Horo momy. O6’eM aHaii30BaHOT
npobu cranoBuB 10 MKIIL.

3acTocoByBany 3BHYAiHI TpadiToOBi KIOBETH, TEM-
neparypa ourcTky rpadirosoi neui — 3000°C, mxeperno
CBiTIIa — MOAM(DIKOBAHI JIAMITH TTOPOKHUCTOTO KAaTOLY,
3aXMCHUA Ta3 — BHCOKOYHCTHH Apro (Bmict
0, < 7x10™%). YMOBH BHM3HAYCHHs BaXKHX METANiB
(BM) (moBkviHA XBWIII, HM/IIMPHHA ILAHK, HM): Cu —
(324,8/0,4); Zn — (213,9/0,7); Fe — (248,3/0,4); Co —
(240,7/0,4); Mn — (279,5/0,4); Mo — (313,3/0,4). Tem-
neparypa aromizanii Cu i Zn — 2400°C, Mn — 2600°C;
Co — 2800°C; Fe — 2700°C; Mo — 2800°C i Bukopuc-
TOBYBAJIM METOJ| rpanyioBaHoro rpadiky (moOymosa
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3ICHIOBANIACH 3 BUKOPUCTAHHSIM CTAHAAPTHUX PO3UH-
HiB BM, mpoBoamiace anpokcuMartist rpadika), sSK Xi-
MiuHuit MoandikaTop 3actocoByBaiu HiTpar [lanasiro.
Busnayenns mikpoenementis Ca i K 3mificHioBam,
BHUKOPHCTOBYIOUH JiepkaBHi cranaaptHi 3pasku (IC3):
Ca (JAC3Y 022.41-96: Ca/1,00 ¢pon — HNO3); K (AC3Y
022.21-96: K/1,00 dpon — H,0), momym’siHy criekrpodo-
TOMETpit0 (MONIyM’sl «alleTHJICH-TIOBITPS») i3 3acTOCy-

BaHHAM mpuwiagy PIIA-2 Ta MeTox rpaayroBaIbHOIO
rpacdika, cnekrpaibHuii Oypep CsCl, ne ymoBH Bu3HA-
YeHHS: Ape;= 423 HM (Ca); Apes= 766,5 am (K) [4, 5, 11].

PesyabTaTH qociaigxeHb Ta ix o6ropopenns. Pe-
3yJIbTATH KUIBKICHOTO BM3HAUEHHS BMICTYy Makpo- Ta
MIKpOEJIEMEHTIB y 3pa3Ky JIMCTS IManopoTi y HOpiB-
HHHI 3 11X BMICTOM Yy TIpyHTI HaBeJeHI B
Tabnmui 1.

Tabiuns 1

Bwmict Makpo- Ta MiKpoeIeMeHTIB Y pOCIHHHIN CUpOBUHI Asplenium scolopendrium Ta TpyHTi (BaOBHIA
BMicT) (n=6; P=0,95)

3uaiigeno, Mr/kr (X£3/S,)
Enementn -

3pasox nanopomi 3paszox tpyHmy
Ca 1238 £74/0.06 13.75 £ 0.96 (e/ke) / 0.07
K 3946 £ 197/0.05 8.53 £ 0.68 (e/xe) / 0.08
Fe 53.9+£3.4/0.06 861 £52/0.06
Cu 7.87£0.57/0.07 15.3£0.6/0.04
Zn 304+1.8/0.06 26.7£1.3/0.05
Mn 20.4£2.1/0.10 468 +23/0.05
Mo 0.73 £0.06 /0.09 1.52 £0.08/0.05
Co 0.27£0.02/0.08 5.13+£0.21/0.04

[Tpumitka. Pe3ynbpraTn BU3HAYEHHS MaKpo- i MIKPOCJIEMEHTIB y 3pa3Ky MaropoTi HpeCTaBlCHI B MepepaxyHKy Ha CyXy

PEUYOBHHY.

VY aucTKax AOCHiKYBaHOTO 00’€KTa y HaWOiib-
KA KIJIBKOCTI  aKyMYJIIOBAIUCH TakKi €JIEMEHTH
(mr/kr): xamit — 3946 + 197, xanpmiit — 1238 + 74,
3amizo — 53,9 + 3.4, nuak — 30,4 + 1,8, manraun — 20,4
+ 2,1, kynpym — 7,87 + 0,57, monionen — 0,73 + 0,006,
kobansT — 0,27 £ 0,02.

3a pe3ynpTaTaMu aHalli3y BCTAHOBJICHUH DA Ha-
KOTIMYEHHS €JEMEHTIB y JIMCTKaX JIMCTOBUKA CKOJIO-
nenaposoro: K>Ca>Fe>Zn>Mn>Cu>Mo>Co. Cinx
3a3HaYMTH, IO AaHI KOMIIOHEHTH BiJIrparoTh 3HAYHY
¢izionoriyHy poib ISl OpraHi3My JIIOAWHU. I3 Mak-
poeJieMeHTIB NepeBaxkae Kaljiii, mo 3abesneuye Oioe-
JEKTPUYHY aKTHBHICTh KIITHH, MIATPUMYE KHCIOT-
HO-OCHOBHY PiBHOBary Ta BOJHO-COJBOBHU OallaHc,
Oepe yJacTh Yy HEPBOBIH PeTyJAIii cepreBUX CKOPO-
4YeHb, a 13 MIKpOEIIEMEHTIB — 3aii30, IO Biairpae
poJib y mpoliecax BHIICHHS eHeprii, GpepMeHTaTuB-
HHUX peaklifx, B 3a0e3neveHHi iIMyHHUX (QYHKLINA Ta
MeTaboi3Mi X0JIeCTepUHY, IUHK Oepe y4acTh y Mmpo-
Hecax noziny ta qudepeHuianii KiiTHH, GopMyBaHHI
T-xniTuHHOTO iMYHITETY, QyHKIIOHYBaHHI (epmeH-

CMNUCOK BUKOPUCTAHOI NITEPATYPU

TiB, IHCYJIIHY, TiAILTYHKOBOI 3a03u [12]. Bignosia-
HO, y TPYHTI IIepeBaXkae KalbIlil, i3 MIKpOCIEMECHTIB
— 3ai3o0.

3rigHO 3 HOPMATHUBHOKO MOKyMeHTariero [8], y
3pa3Ky MManopoTi BUSBJICHO MiIBUIIEHUI BMICT LIMHKY
Ta HE3HaYHOIO Miporo Kyrnpymy (Zn < 10,0 mr/kr, Cu
< 5,0 mMr/kr).

BucHoBkn. BusHadyeHuil KITBKICHUH BMICT Makpo-
i MIKpPOEJIEMEHTIB POCIMHHOT CHPOBUHM JIMCTOBHKA
ckostonieHapoBoro (Asplenium scolopendrium L.) y
NOpiBHsAHHI 3 iX BMmicroM y rpyHTi. JlocmimkyBaHi
CJIEMEHTH 33 BEIMYMHOIO aKyMYJIAIIl Y JINCTKaX BiJ
HaWOUIBIIOrO 710 HaMMEHIIOro IOKa3HMKa pO3Tallo-
BYIOThCS TaKHM YHHOM: Kallili, KaJIbIliH, 3211130, IHHK,
MaHTraH, KyIpyM, MOIIOAEH Ta KoOanbT, i3 Makpoee-
MEHTIB TIepeBakae Kaiiif, a i3 MIKpOEIeMEHTIB — 3aJi-
30 Ta [UHK.

PesynbraTi mocnimkeHb CBiIYaTh Mpo MOLUIBHICTH
MOJAJIBILIOr0 BUBYEHHS JIMCTOBUKA CKOJIOEHIPOBOTO
SK IIEPCIIEKTHBHOI JIIKApChbKOI POCIMHM  Binxap-
KyBaJIbHOT Ta KPOBOCITHHOI Jii.
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EVALUATION OF MACRO AND MICROELEMENTS CONTENT IN PLANT MATERIALS CONTENT
OF ASPLENIUM SCOLOPENDRIUM L. (ASPLENIACEAE) FROM THE FLORA OF UKRAINIAN CARPATHIANS

The quantitative content of macro and microelements in the sample of fern was compared with that in the ground
by atomic absorption spectroscopy. Potassium was found as a dominative macroelement in the leafs, while iron
and zinc — as the dominative microelement.

Key words: Asplenium scolopendrium, macro and microelements, atomic-adsorption spectroscopy
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