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MHOPIBHAJIBHE JOCJIIIKEHHSA
EJJEMEHTHOI'O CKJIIAZQY JIUCTSA BY3KY
3BUYAMHOI'O COPTIB AMETHUCT TA HAJIS

Amnnpiii ITonuk, Onena locunenko, Osiena HoBocen

Hanionansunii papmaneBTHYHMI YHiBepcHTET
Ykpainu

Beryn. Makpo- Ta MIKpOEJIEMEHTH € BaXIMBUMH Ta
IIHHUMHM ~ CKJIQIOBHUMH  3arajbHOi ~ TOMEOCTATHIHOI
CHCTEMH JIIOJICBKOTO OpraHi3My, sIKi KHTTE€BOHEOOXIIHI
JUISL peryJsinii AisUTbHOCTI BCiX opraHiB Ta cucteM [3, 13].

OyHKI[IOHANTEHE  3HAYEHHS Ta  OiojoriuyHa
IIHHICTh Makpo- Ta MIKpOEJIEMEHTIB MNpOSBISAETbCI Ha
BCIX PIBHAX KHUTTETISUTHHOCTI: KJIITHHHOMY,
MOJIEKYJISIPHOMY, CYOKITITHHHOMY, TKAHUHHOMY, & TaKOX
Ha piBHI BCBOTO OpradisMy. BoHH 3a0e3medyroTs
aKTHBAIif0  OUTPIIOCTI  (EepPMEHTATHBHUX  CHCTEM
OpTaHi3My, CIIPHSAIOTh CTUMYJIALI] IPOIECiB TKAHMHHOTO
JVXaHHS, AaKTHUBYIOTH MPOLECH EHEPreTHYHOro OOMiHY,
KpPOBOTBOPEHHS, BIUIMBAIOTh HA IMyHHI peakuii, CHHTE3
010JIOTIYHO aKTHBHUX CIIOJIyK Ta Pi3HUX TOPMOHIB,
MeTabomi3M  OLKIB, JIMiAiB, HYKICTHOBHX KHCIIOT,
BYIJICBOAIB Ta KOPEryIOTh pi3HI BUIbHOPaAMKaIbHI
mpoliecd B JIIOACkKoMy opranismi [1, 4, 9, 13, 15].
Ha#0Oinpr I[iHHUMH elIEMCHTAaMH € HATpid, KaJiid,
Kb, Maruii, ¢pepym, nuHk ta gocdop.

Hartpiit HeoOXimHUH Y TPaHCTIOPTi aMiHOKHCIIOT 1
TIIIOKO3W 10 KIITHH OPraHi3My, MiITPUMY€E OCMOTHYHHMA
OamaHc y KIITHHAX, a TakoX 3abesmedye cTaOiTpbHHN
piBeHp pH KpoBi, mpoBeneHHS HEPBOBUX IMMYJBCIB i
CKOpOYEHHS cepleBoro M'a3a [3, 4, 13, 18, 19].

He MeHmn BakiuBe 3HAYE€HHS Ma€ Kamid, KU
peryiioe Ta 3a0e3neuye HOpMalbHUIN apTepialbHUN THCK,
a TakoX MiATpuMye crabinbHUi cepueBuil putMm. Kaiit
BUKOHYE BaXIMBY pOJb Yy Ppi3HUX (izionoriuHux
peakuisix, a Horo Hectaya abo 3Ha4YHA KOHIIEHTpALis
MOJK€ BIJTUBATH HA CTaH 370pOB's moaunu [3, 4, 13, 18,
19]. Bimomo, mo n000Ba moTpeda MOPOCIOl JIFOIHHU
ctaHoBUTH 2600-3400 mr. KibKiCTh Kalifo y JTiKapChKUX
3acobax (mpemaparaXx Kamifo, Mi€ETHYHHX J00aBKax)
3aJIKNUTh BiJl METH 3aCTOCYBaHHS: Ul TPOQIUIaKTHKH
JIedinuTy BUKOPHCTOBYIOTh MEHIII 103W (He Oimbime 99
MI' Ha OJHY IOpII0), a Ui JIKyBaHHS TilTOKalieMii —
BUCOKI (y Tabimerkax Ta kamcyimax — 300-600 mr) [13].
Kaniii y pocnuHHIM CHPOBHHI MICTHTBCS y HaWOiIbII
6iogocTymnHii ¢opmi. Tak, BCTAaHOBICHO, IO y JIIOJCH 3
apTepiajbHOI0 TIMEPTEH3IEI, SIKi TOTPUMYBAIUCS MIETH,
HacuueHoi oBoyamu Ta ¢pykramu (DASH, i3 BMicTOM
Kajiro 4700 Mr), crocTepirajioch 3HWKEHHS CUCTOIIYHOTO
Ta MIaCTONIYHOTO THCKY [7].

Kanpuiit 3abe3mneuye aKTUBALII0 TaKUX
(hepMeHTIB, K Jimasa MiIIDTYHKOBOi 3aJI03M Ta CHHTE3
HelipomeniaTopy anermixouniny [3, 13, 18].

MarHiii € BaXJIUBUM I [POBEACHHS
(epMEHTaTUBHMX peaklii B OpraHi3Mi JIIOJWHH,
MeTaboMi3My TOXHMBHHX pEYOBHH, BiH 3a0e3meuye
mepeAady HEPBOBHX IMIYJBCIB, MIATPUMKY CTajoi
TeMIlepaTypu Tijda. 3aBAsSKH 3AaTHOCTI BCTymaTH ¥y
3BOPOTHI  XenaromomiOHI 3B’S3KM 3  OpraHIiYHHUMH
peUOBMHAMH MarHii 3abe3meuye mepedir YHCICHHUX
Gioximiuamx peakuiit. Mg?* € BHYTpIIIHBOKIITHHHUM

DOI: 10.37321/AM1.2026.1-51-55

KaTiOHOM, JIe 3a KUIBKICTIO mocifae apyre micie micas K*
1 MICTUTBCSI TOJOBHMM YMHOM Y MITOXOHIpIfX, APl Ta
pubocomax. o 90 % inTpanemonspraoro Mg?" 38’s13aH0
3 AT®, tomy piBenp AT® € ogHUM 3 OCHOBHHX
YMHHMKIB, IO JiMiTyloTh Horo 3amacu. lonm Mg?
BXOIATh N0 ckimaxy 13 wmeramompoteiniB, monany 300
(epmenTiB. V opramizsMi Mg?' BUKOHy€E DSl BayKIHBHX
¢yHKOiA: O6epe yJacTp y CHHTe31 HyKJICIHOBHX KHCIOT Ta
O1IKiB, crpusie YTBOPEHHIO KHUPIB (cunTe3
JIMONPOTEIHOBUX KOMIUICKCIB Ha pHOOCOMax), Peryiroe
0anaHC TPHAIMITIINEPUHIB 1 JIMONPOTEiHIB BUCOKOI Ta
HU3BKOI miipHOCTI [3, 8, 13, 17, 18].

depyM € HEOOXiTHUM €JIEMEHTOM CKJIaJ0BOi
MIOII00IHy, TeMOIJo0iHy Ta HHU3KM (epMeHTiB, IO
BIZIIrpaloTh BOXJIMBY POJIb B OKUCHEHHI €PUTPOLMTIB, a
TakoXk 3a0e3nedye (YHKIIFOBaHHS HEPBOBOI CUCTEMH Ta
podiIaKTUKyY PO3BUTKY aHeMii B oprauismi [3, 4, 13].

Hunak 3a0e3medye cTabibHY MiISIBHICTH Pi3HUX
(depmMeHTiB (xapOoaHTigpazu PHK-nonimepasm,
AIIKOTOJIBJICT1APOTCHA3H, Ta ankeHdocdarasn).
BincyTHIicTh y pamioHi Xap4yBaHHS HUHKY MOXE CTaTH
OCHOBHOIO TIPHYHMHOIO 3aTPHMKH CTAaTEeBOTO JO3piBaHH,
BUIJAaHHs BOJIOCCS, IIOPYLICHHS 3aro€HHs paH Ta
eMoliiiHux po3nanis [3, 4, 7, 13, 20].

®dochop € OMHUM 3 HAWBAKIIUBIIINX CJICMCHTIB,
IO BiJIIOBIJIA€ 32 PO3BUTOK ILIONY, BUPOOJICHHS CIIEPMH
Ta BIANOBIAHY (YHKIFO IMYHHOI BIiAMOBiMi, a TAKOX €
KOMITOHeHTOM moHan 240 ¢epMeHTiB. 3HaUHUKA nediuuT
¢dochopy B opraHizMi CympoBOIKYETHCSI KOMIDICKCHOIO
mucyHKITiErO BCiX opraHiB Ta cucteM [3, 13].

Y opraHi3Mi JIFOMUHH B 3aJI€KHOCTI BiI KITBKOCTI
BCI €JIEMEHTH YMOBHO MOIUISIOTH Ha MakpoenemeHnTH (Cl,
P, Mg, K, Na, Ca), xinpKicHHI BMICT sIKuX csrae Big 10 %
1o 0,001 % Big macu Tina, Ta Mikpoenementu (Ge, B, Cr,
Sn, Zn, F, 1, Co, Si, Li, Mn, Cu, Mo, Ni, Se, V, Fe),
KOHIIEHTpaIis skux craHoButh Bix 0,001 % mo 0,000001
% wmacu Tina. Makpo- Ta MikpoeJaeMeHTH, 0e3 SKHX
pi3HOMaHITHI (i3i0JOriYHi MHpoLeCH B OpraHisami €
HEMOXXJIUBUMH, HA3UBAIOTHCS €CCCHI[IAIbHUMHU (KaJIBITiH,
CelleH, LMHK, (GepyM, XpoM, KyIpyM, #oju, MaHras,
MoumibaeH, kobansT) [9, 10, 12, 13].

ApCeH BIHOCSATH [0 YMOBHO-CCCHI[IaJIbHHX,
IMYHOTOKCHYHUX eJIeMeHTiB. Bimomo, mo BiH B3aeMoIi€ 3
TIOJIOBUIMHU TpymaMu OUTKIB, HIUCTETHOM, TIIyTaTiOHOM,
JINO€eBOO  Kuciorow. Llei ereMeHT BIUIMBaE Ha
OKHCHIOBAJIbHI TIPOLIECH B MITOXOH/pisiX 1 Oepe yuacts y
0araThoX IHIIMX BXKJIMBUX OioxXiMmiuHHX mporecax [13].
VY mnpupozi BiH 3HaXOAMThCS B EJIEMEHTHOMY CTaHi, a
TaKOX Yy BUIJISJ apCeHiliB 1 apceHOCYIb(DiIiB BaXKKHX
MeTaniB. Y JaHMil 4ac HEOpraHiyHi CIOJYKH apceHy B

HE3HAYHHUX KITBKOCTSX BXOJIATH i (o) CKJIaIy
3arajabHO3MILHIOBAILHHX, TOHI3YBaJIbHUX 3aco00iB,
JTKyBaJIPHMX MiHEpaJIbHUX BOA 1 Trps3ed, a ioro

OpTaHiyHi CIOJYKH BUKOPUCTOBYIOTHCS SIK aHTUMIKpOOHI
Ta MPOTUIIPOTO30¥HI npenapaTu [13].

Kanmiii y MenuIiHI BUKOPUCTOBYIOTh Y BHIIISIL
Cynb(ary mpy MPOBEJCHHI TOCIIIKEHb 3rOPTaHHS KPOBI.
BiH HaneXuTh IO TOKCHYHUX MIKPOEIEMEHTIB, Oymaydn
OJTHIM 3 OCHOBHHX IIOJIIOTaHTiB AOBKiLIA. Piziomoriuna
pOJIb KaJaMil0 BUBUEHa HEIOCTATHHO: BIH € CKJIAJOBOIO
Tak 3BaHOTO 'MerajoTioHeiHy" — Oinka, IS SKOTO
XapaKTepHUH BHCOKHHM BMICT CyIb(QTIAPWIBHUX TPy i
BaXKMX MertamiB. DyHKuis TioHeiHy moiArae |y
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3B'SI3yBaHHI, TPAHCHOPTYBaHHI Ta JIETOKCHKALIl Ba)KKUX
MeTamiB. In vitro  KaaAMid ~ aKTUBYe  JICKiIbKa
UHK3aJeKHUX (DEepMEHTIB: TpUNTO(haH OKCUTEHa3y,
JAJIK-gerinparasy, kapookcunentuaasy [13].

Ko6GanbT € )KUTTEBO HEOOXIAHUM €JIEMEHTOM JIS
TBapuH 1 mronuHH. lle emeMeHT BXOOUTH A0 CKIamy
MOJICKYJIH IliaHOKOOalaMiHy, aKTHBHO Oepe yd4acTb Y
(hepMEHTaTUBHUX TIpoIlecaX 1 YTBOPEHHI TOPMOHIB
IIUTOBUIHOI 3all03H, NPUTHIdye OOMIH HoOmy, crpwuse
BUAUICHHIO BOAM HHUpPKaMU. BiH MiIBHIIye 3aCBOEHHS
3aji3a i CHHTe3 reMOoTrIo0iHY, € MOTYKHIUM CTUMYJIATOPOM
eputponoe3y. Ilpomec KpOBOTBOpEHHS Yy JIOJMHHU 1
TBapUH MOXKE 3JIMCHIOBATHCS JIMIIE IPU HOPMaIIbHIN
B3a€EMOJIIT TPhOX OI0CIIEMEHTIB — KOOANbTy, KYyNpyMy Ta
¢epymy. Bigomo, mo mnpu BBeIECHHI KOOalbTy B
KICTKOBUH MO30K 30UIBIIY€ETHCS YTBOPEHHS MOJIOJHX
epUTPOLHTIB 1 reMorio0iny. [IpoTe st 1boro HeoOXinxHA
HasBHICTP B OpraHi3Mi JOCTaTHBOI KiTBKOCTI (epymy.
KobansT € cximagoBoro Bitaminy Bi (miaHoko0amamin),
SKAA  BUKOPHCTOBYIOTh HpH  JIKYBaHHI  aHEMIiid:
MOCTIeMOpariyHuX 1 3amizofeimuTHUX, BHKINKAHUX
TOKCHYHHMH 1 JTIKAPCHKUMH PEIOBHHAMH, AIlJIACTHYHUX Y
mitedt. Xnopuctuit kobanst y Burisia 20 % pozunHy
BUKODHCTOBYBaBCSl ~ IIpU  JIIKYBaHHI  TilEPTOHIYHOI
xBopobu [13].

Ponb muroMOyMy B JKUTTENISUIBHOCTI OpraHizMy
BUBYCHA HEJOCTaTHHO. Bimomo, 110 BiH Oepe yd4acTh B
OOMIHHUX Mpoliecax KiCTKOBOi TKaHHHHU. 3 iHIIOTO OOKY,
IUIIOMOYM € KaHIEPOTeHOM 1 TEpaToreHoM Ui
opraHisMy. Y MEIWIWHI 3aCTOCOBYIOTH CBHHIICBI
NPUMOYKH, a aleTaT INIFoMOyMy — B KOCMETOJIOTIT uis
3adapOoByBaHHS cuBOTO Bosoccs [13].

Taxum yMHOM, yce BUINE3a3HAYECHE CBIUUTH PO
JOLUIBHICT TOIIYKY HOBHX IEPCIEKTHBHUX IDKEpel
MiHEpaJbHUX PEYOBUH MPUPOJHOTO MOXOKEHHS Y
6iomocTymHil Gopmi.

OpHuM 3 HUX MOXe OyTH Oy30K 3BHuAitHWIl Ta
HOro copTH, 10 KyJbTUBYIOThCS Ha TepUTOpil YKpaiHu Ta
€  BIJIOMHMH  JICKOPAaTUBHHUMH  DPOCIMHAMH,  UIO
BUKOPHCTOBYIOTbCS Ul JIaHAIA()THOTO Ju3aiiHy Ta
O3€JICHEHHs1 TapKOBOi 30HM Ta CKBepiB. by3ok copty
AMeTHCT Ma€ KBITKM CHHIOBATO-JIJIOBOTO KOJNBOPY 3
aMETHCTOBHM BIATIHKOM IIEIIOCTOK, 10 2,5 CM B JiaMeTpi,
PO3TalIOBaHUX Y BEIHMKHX CYHBITTAX Big 25 mo 30 cm
3aBIOBXKKHU. JIMCTS TpocTe, CyNpOTHBHE, 3arocTpeHe,
3BEpPXy TEMHO-3eJIeHe, 3HU3Yy CBITJe, rojie 4u OMyIIeHe.
JIOB)KMHA JINCTKOBOI IJIACTUHKH CKJagae Bifg S 10 13 cm,
mmpuHa — 3,5-9,3 oM. KBitku Oy3ky coptry Hanist Benuki
(6mm3pk0 3 CM), MaxpoBi, MalOTh JIJIOBE 3a0apBIICHHS,
SK€ TepexXoJuTh Yy  CBiTIO-OnmakuTHe. [lemocTku
HIMPOKOOBAJIbHI, BEpXHI BY3bKi, 3Jlerka 3irHyTi. Bby3ok
copty Hamis mae Benmki CyIBITTS, 4actime — 3 OXIHIET
mapu IMipaMilaidbHUX, JyKe IMUIBHUX, MIIHHX, 3JeTKa
pebpuctux BonoTed. JIMCTKM CYNpOTHBHI, 3arocTpeHi
BUIOB)KeHOT (opmu. JIOBXKMHA JIMCTKOBOI IUIACTHHKHU
ckiamgae Bix 6 mo 10 cm, mmpuHa — 3-8,5 cM. OOumBa
COPTH MalOTh IPUEMHHI apomar.

CupoBuna Oy3Ky 3BUYAIHOTO 3/1aBHA
BUKOPUCTOBYIOTBCA Yy  TPagWIiWHIA MeAWIWHI 5K
TOHI3YIOUHH, aJanTOTeHHH 3acib, a TaKOX IS JTIKyBaHHS
MaJisIpii, Mojarpu, pPeBMAaTOIHOTO APTPUTY, IYKPOBOTO
niabery, OpoHxiambHOi acTMu. [IpeAcTaBHHKH POy
By30k € mepcrneKTHMBHUMH POCIMHHHMHU 3aco0amu Juist
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NpodiJaKTUKKM  Ta  JIKYBaHHS  CEPLEBO-CYIMHHHUX

3aXBOpPIOBaHb, 110 OOYMOBJICHO BMICTOM KOMIUICKCY
6ionoriuno aktuBHUX cnonyk (BAC), Takux sk ipuaoiny,
JIrHaHU, (maBoHOI M, IyOWIbHI pPE4OBUHH,
eneyrepo3uan, edipHa omis Tomo [14]. He weHm

BaxxumBe 3HadeHHA cepen BAC, mo 3abe3medyroTh
JKyBaJbHI BIACTUBOCTI Oy3Ky 3BHYAHOTO Ta HOTO
COPTiB, MarOTh MakKpo- Ta MiKpOEJIEeMEHTH, iH(popMalis
PO BMICT SKUX BIACYTHA IS copTiB Ameruct ta Hamis.
Came TOMY IOCTIIKCHHS €IeMEHTHOTO CKJIAAy CHPOBHHU
Oy3Ky 3BUYaifHOTO 3a3HAYEHUX COPTIB € aKTyaIbHUM.

Merolo pobOTH € BHBYEHHS Makpo- Ta
MIKpOEJIEMEHTHOI'0 CKJIaJly JIMCTSl COPTiB Oy3Ky AMeETHCT
ta Hanist 3 MeTol0 BU3HAUEHHSA IX MOTEHLANy SIK JpKepel
Makpo- Ta MiKpOEJIEMEHTIB.

Marepiann i meroau. OO’ekTOM JOCHiKEHHS OyJ0
et Oy3Ky 3BHYaiiHOTO copTiB Ameruct Ta Hamis,
3aroTOBIICHI Ha JAiNsgHKax OortaHiuHOoro camy H®aV,
BHCYIIICHI KOHBEKI[IHHMM CHOCOOOM Ta TMOApiOHEHI.
OtpumaHni mopomku Oy BUKOPHCTaHI U BU3HAYCHHS
SIKICHOTO CKJIaZy Ta KIIBKICHOTO BMICTY MiHEpaJbHUX
CIIOJIYK.

HakonuyeHHs Makpo- Ta  MIKpOEJIEMEHTIB
BU3HAYAIIH METOJIOM ATOMHO-acopOLiiHOT
CIEKTpOCKOMii 3  aroMisaliel0c B IOBITPSHO-
arietuiieHopomy monym’i Ha mpuwiani KAC-120 Ha 0asi
HTK «lnctutyr MoHokpuctaniBy HAH  Vkpainm.
[ligroroBka mpodu I aHANI3y CKIamamacsi 3 O0OpoOKH
CHPOBHHH KHCIIOTOIO CyIb(aTHOIO pO3BEICHOIO 3
HACTYIHHM  OOBYTJIOBaHHSAM y MyQenpHil  medi
(tremnepatypa e Oinpmie 500 °C). BumaproBaHHS 3pa3KiB
MIPOBOJIMIIN 3 KpaTepiB rpaiTOBUX EIEKTPOIIB Y PO3Psii
IYTH 3MIHHOTO cTpyMy cuiioro 16 A mpu ekcrosuii 60 c;
SK JDKepeno 30yIDKEHHsS CIIEKTpiB OyJio 3acTOCOBAaHO
npunag IBC-28. OneprxaHHs Ta PeecTpallilo CIEeKTPiB Ha
¢dororutiBui npoBonmiu Ha crnektporpadi JPC-8 i3
nudpakuiiiHoro pewitTkoo 600 mTP/MM Ta TPHIIH30BOIO
CHCTEMOIO OCBITJICHHS ITTHHH. BumiproBanHs
IHTEHCHUBHOCTI JIIHIH y CrIeKTpax JOCIiIKYBaHHUX Mpod Ta
rpasyloBaIbHUX 3pa3KiB IMPOBOIWIN 32 JIOTIOMOTOIO
MikpodoTomerpa M®-1. IIpu mpoBeeHHI EKCIEPUMEHTY
JOTPUMYBAJIMCS HACTYMHHX YMOB (ororpadyBaHHS
cuekTpiB: (¢asza miamamroBamHa — 60 °C; gacrota
MimanoBaHuX iMITynsciB — 100 po3psmiB 3a CeKyHIY;
mupuHa wiauHu cnekrporpadga — 0,015 mm. Cnekrpu
¢dororpadysanmu B obmacti 230-347 um. I'pamyroBanbHi
rpagiky B iHTEpBaJi BUMIPIOBAHMX KOHIIEHTpALil
€JIEMEHTIB OyayBajM 3a JIOTIOMOTOK CTaHIAPTHUX HPOO
po3unHiB coneir MetaniB (ICOPM-23- 27). Ilpu anamisi
BpPaxOBYBAJIM HIKHI MEXKI BMICTY JIOMIILOK, SIKi CKJIaaJu:

4 -4
s Cu— 11107 co, r, Mo, Mn, v - 2-107; g Ga,

4
Ge, Ni, Pb, Sn, Ti — 2107 . st 7n — 1-102 % [2, 4, 5, 6,
11].

Bmict enemeHTa y 307 pO3paxoByBagHM 3a
OJIep)KaHWMHU TpagyloBabHUMHU Tpadikamu (a, %), a
BMICT eJleMeHTa Yy JIOCHI/KyBaHI CHpPOBHHI — 3a
¢dopmyoro (X, %):
x=4a4m

I
ae:
m — Maca 305 (T);
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M — Maca cupoBUHH (T);
a — BMicT enemenTa B 3051 (%).

CraTucTHUHY OOpOOKY  eKCIIepHMEHTAIbLHUX
JIaHUX 31HCHIOBANIN BiAMOBiAHO 10 BuMor JJDY 2.0 [16].

PesysabTaTn Ta iXx oOroBopennsi. Pesymbratu
BHU3HAYCHHS SKICHOTO CKIIQAy Ta KUIBKICHOTO BMICTY
Makpo- Ta MIKpPOEJIEMEHTIB y JIMCTI Oy3Ky 3BHYaiHOIO
copTiB AMeTrcT Ta Hanis HaBeneHi y TaOIuILi.

Ta0auus. IopiBHAIbHA XapaKTepPHCTHKA eJIEMEHTHOIO CKJIaAy JHCTA 0y3Ky 3BHYAHHOrO COpPTiB AMETHCT Ta

Hapin
BwMmicT esieMeHTIB y pocaifzkyBaHiii cuposuHi, Mkr/100 r
Enement .
Copt AmeTtHcer | Copr Hapnis
MakpoeJjieMeHTH
Na 70,00+3,50 75,00+3,75
Ca 1000,00+50,00 985,00+£49,25
Mg 550,00+27,50 500,00£25,00
Si 440,00+22,00 400,00+20,00
P 170,00+8,50 200,00+10,00
K 3330,00+166,50 3200,00+160,00
MikpoejgeMeHTH
Al 130,00+6,50 110,00+5,50
Mn 120,00+6,00 130,00+6,50
Fe 100,00+5,00 150,00+7,50
Ni 0,45+0,02 0,30+0,02
Cu 2,00+0,10 1,50+0,08
Zn 10,00+0,50 12,00+0,60
Pb <0,03 <0,03
Mo <0,03 <0,03
3araapbHUA BMIiCT 5922,454+296,12 5763,80+288,19
CJICMEHTIB
[pumiTka: Co0<0,03; Cd<0,01; As<0,01; Hg<0,01

3 maHuX, HABEJCHUX Yy TAOJHII, BUHO, IO Y JHUCTI OYy3KY
3BHUaitHOTO copTiB Ameruct ta Haxis BussineHo mo 18
Makpo- Ta MIKpPOCIIEMEHTIB, 3 SKHX IOMIHYBAaJId Kalii
(3330,00-3200,00 mxr/100 r), marwiit (550,00-500,00
Mkr/100 1), kameiiii (1000,00-985,00 mkr/100 r) Ta
kpemHiit (440,00-400,0 mxr/100 T).

BcraHoBneno, MmO Ha BMICT Kamilo y
JOCTIKyBaHiil cupoBuHi mpunagaio moHan S50 % Bix
3arajJbHOrO BMICTYy MiHEpabHUX CHOJNYK. 3Ha4Ha
KOHIICHTpAI[iSl IMX CIOJYK Y JOCIIPKYBaHId CHPOBHHI
Jla€ MOXKJIMBICTh BUKOPUCTOBYBATH JIiIKapChKi 3ac00M Ha 11
OCHOBI I TNpO(QITaKTUKK Ta JIKYBaHHS CEpLEBO-
CYJIMHHHMX 3aXBODIOBaHb K JIOJIATKOBE JDKEPENO Kailo,
MAarHilo Ta KaJbIIilo.

BwMicT KambIifo y TOCTiIKYBaHUX copTax Oy3Ky
3BpuaiiHoro craosus 985,00-1000,00 mxr/100 r, #oro
BMiCT OyB HE3HAYHO BHUIIUM Yy JIHCTI COPTY AMETHUCT.
Bimomo, mo KambIiif y KOMIDIEKCi 3 BiTamiHOM []
3aCTOCOBYEThCS Uil HpO(DITAKTUKK Ta  JIKyBaHHS
KICTKOBOI TKaHWUHH, OCOOJNMBO TpH HepeioMax, s
[IOTEHIIFOBAHHS edekTiB KaJbIIiI0 ITUPOKO
BUKOPUCTOBYIOTh JieTH4HI n00aBku (ocdopy [13, 18].
BigomMo Takok, 110 3HAYHUN BMICT KJIBIIIO y MOETHAHHI
3 MarHieM 3HM)KYE PHU3UK CEpLEBO-CYJIMHHUX Ta
OHKOJIOTIYHHMX 3aXBOPIOBaHb, Ma€ CEJATHBHHI BIUIMB Ha
HEepBOBY cuctemy [7, 13,17, 18].

3aranbHui BMICT epyMy Yy CHPOBHHI CTaHOBHB
100,00-150,00 mxr/100 r, ioro BMmicT OyB HE3HAYHO
BUIIUM Y JHCTi copTy Hanis. Bizomo, mo Hecraya miporo
€JIEMEHTA 3yCTPIYa€ThCsl OCOOIMBO YACTO Cepel KIiHOK y
nepio BariTHOCTI Ta ciopTcMeHis [ 13].

DOI: 10.37321/AM1.2026.1-51-55

Bwmict kpemHito B JHCTI Oy3Ky JOCIIIHKYBaHUX
coptiB ckianas 400,00-440,00 mxr/100 T, 11e MOXe OyTH
BUKOPHUCTAaHO I  TOPOQITAKTHKH Ta  JIKyBaHHA
IHQEeKIIfHNX TpoIeciB, JaMKOCTI HITTIB, CBEpPOIKY
IIKipH, 3HIDKSHHS eTaCTUYHOCTI TKAaHUH 1 Typropy MIKipH,
IUI1  3MIMHEHHS  KICTOK 1 3B'I30K, IJBHIIECHHS
MIPOHUKHOCTI CYAMH Ta 3HW)KEHHS T'€MOpPariyHuX HpOsBIB
[13, 19].

Cepen  MIKPOGJNEMEHTIB y  JIOCIIJKYBaHUX
coprax Oy3Ky 3BHYAWHOTO Yy HaWMEHIIIH KiTbKOCTI
saaxoauwnucs Hikenb (0,45-0,30 mxr/100 r), MosiOaeH Ta
wiomMOyMm (<0,03 mxr/100 r).

TakuM YHHOM, B pE3YJTAaTi IPOBEIEHOTO
JIOCITI/DKEHHSI, BCTAHOBJICHO, 1110 €JIEMEHTH Yy JIUCTI OYy3Ky
3BHYafHOTO  COPTy AMETHCT  HaKONWYyBaJMCh Y
HACTynHOMY mopsnky: K > Ca > Mg > Si > P > Al > Mn
> Na > Fe >Zn > Cu > Ni > Mo > Pb; y mucri 0y3ky
copty Hamist: K > Ca > Mg >Si >P > Na > Mn > Al > Fe
>7Zn> Cu > Ni> Mo > Pb.

Cii 3a3Ha4YMTH, 110 KOHIEHTPALis BaKKUX
MeTaJliB, TAKHUX SIK KOOaJbT, KaJMiil, apceH Ta MepKypiii
OynM B MEXax TPaHUYHO JOMYCTUMHX KOHIIEHTpAIli, 110
TOBHICTIO BifmnoBimae Bumoram JI®Y mo pociauHHOT
CUpOBHHHU [16].

BucnoBkn. Metonom ATOMHO-eMiCiiHO{
CIeKTpocKomii y Jmcti Oy3Ky 3BHYAHHOrO COpTIB
Awmeruct ta Hanis Oynio npoBeneHe JOCITIDKEHHS BMICTY
MIKpO- Ta MaKpOEJIEeMEHTIB. Y IOCIHiKyBaHii CHPOBHHI
OyJio BUSBICHO HaKONWYCHHS 18 ejeMeHTiB, sKi 3a
KiJIbKICHUM BMICTOM BapilOBaJli HE3HAYHO i3 HE3HAYHUM
NepeBayKaHHsAM Yy JIMCTI COpTy AMeETHCT. 3a BMICTOM Yy
000X JOCHTIKYBaHHX COPTax MepeBakalld Kalliid, MarHiu,
KaJbIIii Ta KPeMHIH.
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IlepcnexTuBHM noAAJbLIINX JOCJIiI’KEeHb.
3BaXkalo4M Ha Te, L0 Ha BMICT KaJilo IIpUIagaso MoHal
50 % BijJ 3araJibHOTO BMICTY MiHEPaIbHUX CIIONIYK, JIUCTS

Oy3Ky 3BHYAHOrO MOXe OyTH BHKOPHUCTaHO SIK
MEPCICKTHBHE  JDKEPENIO0  JIKAPCBKUX — 3aco0iB  Juis
npodimakTHKH  Ta  JIKYBaHHS  CEPIICBO-CYIMHHUX
3aXBOPIOBAHb.

@DiHaHCyBaHHS MPOBeIEHUX AOCTIIKeHb: 32 PaxyHOK
(izmaHmX 0Ci0.

Mo:xauBnuii koHduIikT inTepeciB: Bikropis Kucnmuenko
€ YWICHOM PEeIaKLiHHOI KOJIeTii IIbOT0 )KypHAay.

Comparative study of the elemental composition of
leaves of Common lilac varieties amethyst and Nadia
Andrii Popyk, Olena Iosypenko, Olena Novosel
Introduction. Macro- and microelements are important
and valuable components of the general homeostatic
system of the human body, which are vital for regulating
the activity of all organs and systems. The functional
significance and biological value of macro- and
microelements is manifested at all levels of life: cellular,
molecular, subcellular, tissue, and also at the level of the
whole organism. They ensure the activation of most of the
body's enzyme systems, promote the stimulation of tissue
respiration processes, activate energy metabolism and
hematopoiesis processes, influence immune responses,
the synthesis of biologically active compounds and
various hormones, metabolism of proteins, lipids, nucleic
acids, carbohydrates, and correct various free radical
processes in the human body. The most valuable elements
are sodium, potassium, calcium, magnesium, iron, zinc,
and phosphorus. Sodium is necessary for the transport of
amino acids and glucose to the body's cells, maintains
osmotic balance in cells, and ensures a stable blood pH
level, nerve impulse conduction, and heart muscle
contraction. Potassium is equally important, as it regulates
and maintains normal blood pressure and supports a stable
heart rhythm. Potassium plays an important role in
various physiological reactions, and its deficiency or
excessive concentration can affect human health. Calcium
activates enzymes such as pancreatic lipase and the
synthesis of the neurotransmitter acetylcholine.
Magnesium is important for enzymatic reactions in the
human body and the metabolism of nutrients. It ensures
the transmission of nerve impulses and maintains a
constant body temperature. Due to its ability to form
reversible chelate-like bonds with organic substances,
magnesium ensures the course of numerous biochemical
reactions. Mg?+ is an intracellular cation, second in
abundance only to K*, and is found mainly in
mitochondria, the nucleus, and ribosomes. Up to 90% of
intracellular Mg?+ is bound to ATP, so ATP levels are
one of the main factors limiting its reserves. Mg+ ions
are part of 13 metalloproteins and over 300 enzymes.
Mg+ performs a number of important functions in the
body: it participates in the synthesis of nucleic acids and
proteins, promotes the formation of fats (synthesis of
lipoprotein complexes on ribosomes), and regulates the
balance of triacylglycerols and high- and low-density
lipoproteins. Ferrum is an essential component of
myoglobin, hemoglobin, and a number of enzymes that
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play an important role in the oxidation of red blood cells,
as well as ensuring the functioning of the nervous system
and preventing the development of anemia in the body.
Zinc ensures the stable activity of various enzymes
(carbonic anhydrase, RNA polymerase, alcohol
dehydrogenase, and alkenyl phosphatase). A lack of zinc
in the diet can be the main cause of delayed puberty, hair
loss, impaired wound healing, and emotional disorders.
Phosphorus is one of the most important elements
responsible for fetal development, sperm production, and
proper immune response, and is also a component of more
than 240 enzymes. A significant phosphorus deficiency in
the body is accompanied by complex dysfunction of all
organs and systems. In the human body, depending on
their quantity, all elements are conditionally divided into
macronutrients (Cl, P, Mg, K, Na, Ca), whose quantitative
content ranges from 10% to 0.001% of body weight, and
microelements (Ge, B, Cr, Sn, Zn, F, 1, Co, Si, Li, Mn,
Cu, Mo, Ni, Se, V, Fe), whose concentration ranges from
0.001% to 0.000001% of body weight. Macro- and
microelements, without which various physiological
processes in the body are impossible, are called essential
(calcium, selenium, zine, iron, chromium, copper, iodine,
manganese, molybdenum, cobalt). That is why the search
for new plant sources promising in terms of macro- and
microelement content is a relevant direction of
phytochemical research. Common lilac and its varieties
cultivated in Ukraine can be rich in various elements, as
they contain valuable biologically active compounds
(iridoids, lignans, flavonoids, tannins, eleutherosides,
essential oil, etc.). The aim of the study is to investigate
the macro- and microelement composition of leaves of
common lilac varieties Amethyst and Nadia to determine
their potential as sources of macro- and microelements.
Materials and methods. The object of the study was the
leaves of common lilac varieties Amethyst and Nada,
harvested in the botanical garden of the National
University of Pharmacy, dried by convection and
powdered. The obtained powders were used to determine
the qualitative composition and quantitative content of
mineral compounds by atomic absorption spectroscopy.
Results and discussion. The leaves of common lilac
varieties Amethyst and Nadia contain 18 macro- and
microelements, dominated by potassium (3330.00-
3200.00 pg/100 g), magnesium (550.00-500.00 pg/100 g),
calcium (1000.00—985.00 pg/100 g), and silicon (440.00-
400.0 pg/100 g). Among the microelements in the studied
varieties of common lilac, nickel (0.45-0.30 ug/100 g),
molybdenum, and lead (<0.03 pg/100 g) were found in
the smallest amounts. The concentration of heavy metals
such as cobalt, cadmium, arsenic, and mercury was within
the maximum permissible limits, which fully complies
with the requirements of the State Pharmacopoeia of
Ukraine for plant raw materials. Conclusions. The
content of micro- and macroelements in the leaves of
common lilac varieties Amethyst and Nadia was studied
using atomic emission spectroscopy. The raw material
studied showed an accumulation of 18 elements, which
varied slightly in terms of quantitative content, with a
predominance in the leaves of the Amethyst variety. In
terms of content, potassium, magnesium, calcium, and
silicon predominated in both varieties studied. Given that
potassium accounted for more than 50% of the total
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mineral content, common lilac leaves can be used as a
promising source of medicinal products for the prevention
and treatment of cardiovascular diseases.

Keywords: common lilac, Nadia variety, Amethyst
variety, leaves, macro- and microelements.
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