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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
LIHHICTb MaKpo- Ta MiKPOEJIEMEHTIB MPOSIBISIETHCS Ha BCIX
PIBHSIX KHUTTEMISIIBHOCTI: KIITHHHOMY, MOJICKYJISIPHOMY,
CYOKJIITHHHOMY, TKaHWHHOMY, a TaKO)X Ha piBHI BCHOTO
opraHiaMy. BoHn 3a0e3medyroTh akTHBALil0 OiBIIOCTI
(hepMEHTAaTUBHUX  CHCTEM  OpTaHi3My,  CIPHAIOTH
CTUMYJIALIT TPOLECiB TKAHUHHOTO MXaHHS, aKTUBYIOTh
NpOLIECH  €HEPreTUYHOro  OOMiHY, KpPOBOTBOpPEHHS,
BIUIMBAlOTh Ha IMyHHI peakmii, CHHTe3 Oi10JOTIYHO
AKTHBHUX CIIOJIYK Ta PI3HUX TOPMOHIB, METa00IIi3M O1JIKIB,
JMigiB, HYKJIETHOBUX KHCJIOT, BYIJIEBOJIB Ta KOPErylOTh
Pi3HI BiIbHOpAMKAaJIbHI IPOLECH B JIFOJICBKOMY OpraHi3Mi
[1,4,9, 13, 15]. Hait0OibI [IHHUMH €JICMEHTAMH € HATPIH,
KaJii, Kanblliil, MarHii, pepym, uHK Ta Gocdop.

Harpiii HeoOXimHUH y TPAHCIIOPTI aMIHOKHCIIOT i
TIIIOKO3W JI0 KIITHH OpraHi3My, MiITPUMY€E OCMOTHYHHMA
OamaHc y KIITHHAX, a TakoX 3abesmedye cTaOiTpbHHN
piBeHp pH KpoBi, mpoBeneHHS HEPBOBUX IMMYJBCIB i
CKOpOYEHHS cepleBoro M'sa3a [3, 4, 13, 18, 19].

He MeHm BakiuBe 3HAYE€HHS Ma€ Kamid, KU
peryoe Ta 3a0e3nedye HOpMaIbHUH apTepialIbHUN THCK,
a TakoX MiATpUMYye cTabinbHUH cepueBuil putMm. Kaniit
BUKOHYE€ B)XKJIMBY POJIb Y Pi3HUX (Pi310JIOTIUHUX peaKIisX,
a oro Hecraua abo 3HaYHA KOHIIEHTPAIlis MOXKE BIUIMBATH
Ha CTaH 370poB's jgroaunu [3, 4, 13, 18, 19]. Binomo, 110
noboBa motpeda nopocioi moauHu cTaHoBUTH 2600-3400
Mr. KibKicTh Kajliio y JikapchKux 3acobax (mpemaparax
KaJlilo, JIETHYHUX JI00aBKax) 3aJeKUTh BIJ METH
3aCTOCYBaHHS: JUTST PO iTaKTHKA nedinury
BUKOPUCTOBYIOTH MEHIII J03U (He Oumbie 99 Mr Ha OnHY
MOPIII0), a AN JIKyBaHHS TimokamieMmii — BHCOKI (y
TabnmeTkax Ta Kamcymax — 300-600 mr) [13]. Kamiit y
POCIJIMHHIM CUPOBHHI MICTHThCS Y HAWOLIBII 01010CTY THIN
(dopmi. Tak, BCTAaHOBJICHO, II0 y JIIOACH 3 apTepiabHOI0
rinepTeHsielo, sSKi JOTPUMYBAIUCS MI€TH, HACHYEHOT
oBouamu Ta (ppykramu (DASH, i3 BmicTom kamito 4700

M), CHOCTEpIrajJoch 3HMXKEHHS CHCTOJIYHOrO Ta
JIaCTOJIIYHOTO TUCKY [7].
Kanpiit 3abe3mneuye aKTUBALIIIO TaKUX

(hepMeHTIB, K Jima3a MiIIDTYHKOBOi 3aJI03M Ta CHHTE3
HelipomeniaTopy auermixouniny [3, 13, 18].

MarHiii € BaXJIUBUM I [POBEACHHS
(epMEHTAaTUBHMX peakuii B OpraHi3Mi JIIOJWHH,
MeTaboii3My IOXXMBHUX pPEYOBHH, BiH 3abe3mneuye
nepeAady HEPBOBHX IMIYJbCIB, MIATPUMKY CTajoi
TeMIlepaTypu Tijda. 3aBAsSKH 3AaTHOCTI BCTyNmaTH ¥y
3BOPOTHI  XenaromomiOHI 3B’SA3KM 3  OpraHIiYHUMH
peUOBMHAMH MarHii 3abe3meduye mepelir YHCICHHUX
GioxiMiuamx peakmii. Mg?' € BHYTpPIIIHBOKIITUHHUM
KaTiOHOM, JIe 3a KIIBKICTIO mocimae apyre micue micns K i
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MICTUTBCS TOJIOBHHM YMHOM Y MITOXOHJpIsX, sApi Ta
pubocomax. o 90 % inTpanemonapaoro Mg?" 3p°a3ano 3
AT®, Tomy piBeHb AT® € oHIM 3 OCHOBHHX YWHHUKIB,
10 JIMITYIOTH HOro 3amacu. loHu Mg2+ BXOJATh 10 CKIIaLy
13 meranonpoteinis, monan 300 gepmenris. Y opranizmi
Mg?" BukoHye psn BaxMBHX (YHKIIA: Oepe ydacTb y
CHHTE31 HYKJICIHOBHX KHCJIOT Ta OUIKiB, cIpuse
YTBOPEHHIO JKUPIB (CHHTE3 JIMOMPOTEIHOBUX KOMILIEKCIB
Ha pubocomax), peryiroe OallaHC TPUAIMITIINCPUHIB i
JIONpOoTEeiHiB BUCOKOI Ta HU3BKOI MUIBHOCTI [3, 8, 13, 17,
18].

depyM € HEOOXiZHUM €JIEMEHTOM CKJIaJ0BOi
MIOII00IHy, TeMOIJo0iHy Ta HHU3KM (epMeHTiB, MLI0
BIZIIrpaloTh BOXJIMBY POJIb B OKHCHEHHI €PUTPOLIUTIB, a
TakoXk 3a0e3nedye (YHKIIFOBaHHS HEPBOBOi CUCTEMH Ta
podiIaKTUKy PO3BUTKY aHeMii B oprauismi [3, 4, 13].

Iluek 3a0e3mneuye cTaOLIBHY AiSIIBHICTD PI3HUX
(depmMeHTiB (xapOoaHTigpaszu PHK-nonimepasm,
AIIKOTOJIBJICTiAPOTCHA3H, Ta ankeHdocdarasn).
BincyTHIicT y pallioHi Xap4yBaHHS HUHKY MOXE CTaTH
OCHOBHOIO TIPHYMHOIO 3aTPUMKH CTaTE€BOTO JIO3piBaHHS,
BUNAJaHHS BOJIOCCS, TIOPYWICHHS 3aro€HHS paH Ta
eMoliitHux po3nanis [3, 4, 7, 13, 20].

dochop € OMHUM 3 HAWBAKIUBIIINX CJICMCHTIB,
IO BiJIIOBIJIA€ 32 PO3BUTOK ILIONY, BUPOOJICHHS CIIEPMH
Ta BIANOBIAHY (YHKIFO IMYHHOI BIiAMOBiAi, a TAKOX €
KOMITOHeHTOM moHan 240 ¢epMeHTiB. 3HaUHUKA nediuuT
¢dbochopy B opraHizami CympOBOIKYETHCS KOMILICKCHOIO
mucyHKITiEro BCix opraHiB Ta cucteM [3, 13].

Y opraHi3Mi JIFOMUHH B 3aJI€KHOCTI BiT KUITBKOCTI
BCI €JIEMEHTH YMOBHO MOIUISAIOTE Ha MakpoenemeHTH (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),
KOHIIEHTpaIls skux craHoBuTh Bix 0,001 % mo 0,000001
% w™macu Tina. Makpo- Ta MikpoeJaeMeHTH, 0e3 SKHX
pi3HOMaHITHI (i3i0JOriYHi MHpoLleCH B OpraHiami €
HEMOXKJIUBUMH, HA3UBAIOTHCS €CCCHI[IAIbHUMHU (KaJIBIIiH,
CelleH, LMHK, (GepyM, XpoM, KyIpyMm, #oju, MaHras,
MoJioaeH, kobdanst) [9, 10, 12, 13].

ApceH BIZHOCATH [O YMOBHO-ECEHUIAIBHHX,
IMYHOTOKCHYHUX eJIeMeHTiB. Bimomo, mo BiH B3aeMoi€ 3
TIOJIOBUIMHU TpymaMu OUTKIB, HIUCTETHOM, TIIyTaTiOHOM,
mirnoeBoro  kucnoroto. Ileit enmemeHT BIUIMBaE Ha
OKHCHIOBaJIbHI MPOIIECH B MITOXOHIpIsSX 1 Oepe ydacTs y
0araThboX IHITUX BOKIUBUX O010XiMiuHHX mporecax [13]. Y
NPUPOJII BiH 3HAXOAUTHCS B €JIEMEHTHOMY CTaHI, a TAKOXK
y BUDJISIII apCeHiiB i apceHOCYb(]iiB BXKKUX METaiB.
VY naHuii yac HEOpraHiuHI CIOJIYKH apceHy B HE3HAYHUX
KIUTBKOCTSIX BXOJSATH JI0 CKJIAJly 3arajlbHO3MIIHIOBAIbHUX,
TOHI3yBaJIbHUX 3ac00iB, JIKYBAILHUX MiHEpPaJbHUX BOJ i
Tps3eii, a Horo opraHiuHi CIOIYKH BUKOPUCTOBYIOTHCS SIK
AQHTUMIKPOOHI Ta NPOTHUIIPOTO30¥HI mpemapary [13].

Kanmiii y MenuIHi BUKOPUCTOBYIOTh Y BHIIISIL
Cynb(ary mpu MPOBEJCHHI TOCIIIKEHb 3rOPTaHHS KPOBI.
BiH HaneXuTh 10 TOKCHYHUX MIKpOEGJIEMEHTIB, Oynydn
OJTHAM 3 OCHOBHHMX IIOJIIOTAHTIB A0BKULIA. PDisionoriuna
pOJIb KaMir0 BUBYEHA HEJIOCTATHBO: BiH € CKJIJI0BOIO TaK
3BaHOTO  "MeTanoTioHeiHy" — Oinka, JAIA  SKOTO
XapaKTepHUH BHCOKHHM BMICT CyIb(QTIAPWIBHUX TPy i
BaXKHX MeTamiB. @DyHKIis TiOHEIHy ToOJsTaeE y
3B A3yBaHHI, TPAHCHOPTYBaHHI Ta IETOKCHKAIii Ba)KKHX
MeTaliB. In vitro KanMiii akTUBY€ IEKUTbKA IIMHK3AJIC)KHUX
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(epmentiB: Tpunrodan oxcurenasy, JJAJIK-nerigparasy,
kapOokcunenTunasy [13].

Ko6anbT € )KUTTEBO HEOOXIAHUM €JIEMEHTOM JIS
TBapuH 1 moauHu. Llefl enemMeHT BXOOUTH 1O CKIamy
MOJIEKYJI IliaHOKoOallaMiHy, aKkTHBHO Oepe yd4acTb y
(hepMEHTaTUBHUX TIpoIlecaXx 1 YTBOPEHHI TOPMOHIB
IIUTOBUIHOI 3all03H, NPUTHIYye OOMIH HoOmy, crpwuse
BUAUICHHIO BOAM HHUpPKaMU. BiH MiIBHIIye 3aCBOEHHS
3aji3a i CHHTe3 reMOTrIo0iHY, € MOTYKHIUM CTUMYJIATOPOM
epurporoesy. IIporiec KpOBOTBOPEHHS Y JIFOIMHY 1 TBAPUH
MOJKE 3MIMCHIOBATHCA JIMIIEC NPH HOPMANBHIN B3aeMomii
TPbOX OloeneMeHTiB — KoOalbTy, KynpyMmy Ta Qepymy.
Bigomo, 1o npu BBeAeHHI KOOANbTy B KiCTKOBHH MO30K
30UIBIIYEThCS  YTBOPEHHS MOJIOJMX CPUTPOLMTIB 1
remornio0idy. IIpoTe miast mboro HeoOXiTHA HASBHICTH B
OpraHi3amMi JOCTaTHBOI KinbKocTi (epymy. Kobanbr €

CKJIaJ0BOIO Bitaminy Bi» (uiaHokoOanamiH), sKHA
BUKOPHUCTOBYIOTH npu JKyBaHHI aHEeMIiid:
MOCTreMOpariyHuX 1 3amizofeinuTHUX, BHKINKAHUX

TOKCHYHHMH 1 JTIKAPCHKUMH PEIOBHHAMH, AIlJIACTHIHHX Y
miteit. Xnopuctuil kobameT y Burman 20 % po3unHy
BUKOPUCTOBYBABCA IIPH JTIKYBaHHI TIIEPTOHIYHOI XBOpOOH
[13].

Ponb muroMOyMy B JKUTTENISUIBHOCTI OpraHizMy
BUBYCHA HEJOCTaTHHO. Bimomo, 110 BiH Oepe yd4acTh B
OOMIHHUX Mpoliecax KiCTKOBOI TKaHMHHU. 3 iHIIOTO OOKY,
IUTFOMOYM € KaHI[CPOTECHOM 1 TePaTOTCHOM ISl OPTaHi3My.
Y MenuIuHI 3aCTOCOBYIOTh CBHHIICBI IIPUMOYKH, a alleTat
IUTIOMOYMY — B KOCMETOJIOTIT 11st 3apapOOBYBaHHS CHBOTO
Bojoces [13].

Taxum yMHOM, yce BUINE3a3HAYECHE CBIUUTH PO
JOLUIBHICT TOIIYKY HOBHX IEPCIEKTHBHUX [DKEpel
MiHEpaJIbHUX PEYOBHH IIPUPOJHOTO TIOXO/DKEHHSI Y
OiomocTymHii hopmi.

OpHuM 3 HUX MOXXe OyTH Oy30K 3BHUAifHUIT Ta
HOro copTH, 110 KyJbTUBYIOThCS Ha TepUTOpil YKpaiHu Ta
€  BIJIOMHMH  JICKOPAaTUBHHMH  DPOCIMHAMH,  UIO
BUKOPHCTOBYIOTbCS Ul JIaHAIA()THOTO Ju3aiiHy Ta
O3CJICHEHHS TapKoBOi 30HM Ta CKBepiB. by3ok copty
AMETHCT Ma€ KBITKH CHHIOBATO-JIIJIOBOTO KOJBOPY 3
aMETHCTOBUM BiATIHKOM IIEITIOCTOK, 10 2,5 CM B JiaMeTpi,
PO3TalIOBAaHUX Y BEIHMKHX CYHBITTAX Big 25 mo 30 cm
3aBIOBXKKHM. JIMCTS TpocTe, CyNpOTHBHE, 3arocTpeHe,
3BEpXy TEMHO-3€JIeHE, 3HHU3Y CBiTiIe, roJie Yd OIyIICHE.
JIoBKHMHA JINCTKOBOT IUIAaCTUHKH CKJIajae Bix 5 10 13 cm,
mmpuHa — 3,5-9,3 cMm. KBitku Oy3ky copty Hanist Benuki
(6M3bK0 3 €M), MaxpoBi, MAIOTh JIJIOBE 3a0apBIICHHS, SKE
[epeX0/IUTh y CBITJIO-OJTaKHUTHE. [TemrocTku
HIMPOKOOBAJIbHI, BEpXHI BY3bKi, 3Jlerka 3irHyTi. Bby3ok
copty Hazis Mae Besnmki cyuBiTTs, 4acTime — 3 oaHiel mapu
mipamilaibHAX,  Jy)Ke INMUIBHUX, MIIHUX, 3JIerka
peOpuctux BoyoTel. JIMCTKHM CYNpPOTHBHI, 3aroCTpeHi
BUIOBKeHOT (opmu. JIOBXKHMHA JIMCTKOBOI IUIACTHHKHU
ckianae Big 6 o 10 cMm, mmpuHa — 3-8,5 cm. O6uIBa copTH
MaroTh IPUEMHUIT apoMaT.

CupoBuHa Oy3Ky 3BHYAHHOTO 3/1aBHA
BUKOPDHCTOBYIOTbCS y  TPaJULiHHIA  MeIUIMHI  SIK
TOHI3YIOUHH, aIaTOTeHUH 3acib, a TaKoX IS JIiKyBaHHS
MaJisIpii, Mojarpu, pPeBMATOiHOTO ApPTPUTY, IYKPOBOTO
niabety, OponxianeHOi actmu. IlpeacraBHuku poxy by3ok
€ TEepCHeKTHBHHMH  DOCIMHHMMHU  3acobamu  JUist
npodiTakTHKH  Ta  JIKYBaHHS  CEpIEBO-CYAMHHHUX
3aXBOPIOBaHb, II0 OOYMOBIEHO BMICTOM KOMIUICKCY
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6iosoriuno aktuBHUX cnonyk (BAC), Takux sk ipuaoiny,
JIrHaHU, (maBoHOI M, IyOMIbHI pE4OBUHH,
eyieyTepo3nau, edipHa oxis Tomo [14]. He menm Baxnue
3HaueHHs cepex BAC, mo 3a0e3nedyloTh JiKyBalbHI
BJIACTHBOCTI Oy3Ky 3BHYaifHOTO Ta HOT0 COpTIB, MaroTh
Makpo- Ta MIKpOeJIeMeHTH, iH(QOopMaIlis PO BMICT SKHAX
BimcyTHS i coptiB Ameruct Ta Hamis. Came Tomy
JOCITIJDKEHHSI EJIEMEHTHOTO CKJIaxy CHPOBUHH OY3KY
3BHYAIHOT0 3a3HAYEHHX COPTIB € aKTyaJIbHHM.

Metoro poOOTH € BHBYCHHS Makpo- Ta
MIKpPOEJIEMEHTHOTO CKJIaay JIHCTS COPTiB Oy3Ky AMETHCT
ta Hanist 3 MeTol0 BU3HAUEHHS IX MOTEHLIANy SIK JpKepel
Makpo- Ta MiKpOEJIEMEHTIB.

Marepiann i merogu. OO’ekToM JOCHiKEHHS OyJ0
aucTsas Oy3Ky 3BHYaiiHOTO copTiB Ameruct Ta Hapmid,
3aroTOBIICHI Ha JUIsSHKaxX OortaHiyHoro camy H®DaV,
BHCYIIICHI KOHBEKIIfHMM cmoco0OM Ta monapiOHEeHi.
OTpumaHi MOPOIIKKA OyJIM BUKOPUCTAHI Ui BU3HAYCHHS
SIKICHOTO CKJIaJy Ta KUIBKICHOTO BMICTY MiHEpaJlbHIX
CTIOJTYK.

HakonmyeHHss Makpo- Ta  MIKpOEIEMEHTIB
BU3HAYAIIH METOJIOM aTOMHO-acopOLiiHOT
CIIEKTpOCKOMii 3  aroMisaiiel0 B IOBITPSHO-
arietuiieHopomy moym’i Ha mpwiani KAC-120 Ha 0asi
HTK «luctutyr MoHokpuctamiBy HAH  Vkpainm.
[ligroroBka mpoOu [yis aHami3y CKiazanacs 3 00poOKH
CHUPOBMHHM KHCJIOTOIO CyJIb(ATHOIO PO3BEACHOIO 3
HACTYIHHM  OOBYTJIIOBaHHSAM y MyQenpHil  medi
(temmnepatypa se Oinpmie 500 °C). BumaproBanHS 3pa3KiB
MIPOBOJIMIIN 3 KpaTepiB rpadiTOBUX EIEKTPOIIB Y PO3Psi
IYTH 3MIHHOTO cTpyMy cuioro 16 A mpu ekcrosuii 60 c;
SK JpKepeno 30yKEeHHs CIEKTpiB Oyso 3acTOCOBAaHO
npuian IBC-28. OxepkaHHA Ta peeCTpalito CIEKTPiB Ha
¢dororutiBii npoBommiu Ha crektporpadi JPC-8 i3
nudpakuifiHoro pewiTkoo 600 mTp/MM Ta TPHIIH30BOIO
CHCTEMOIO OCBITJICHHS ITTHHH. BumiproBanHs
IHTEHCHUBHOCTI JIiHIH y CIIEKTpax JOCIiIKYBaHHUX MPOO Ta
rpajlyloBalbHUX 3pa3KiB IMPOBOJWIN 32 JIOTIOMOTOIO
Mmikpodoromerpa M®D-1. [Ipu npoBeaeHHI EKCIIEPUMEHTY
JOTPUMYBAJIMCA HACTYMHHMX YMOB (hoTorpadyBaHHS
cuekTpiB: (¢dasza migmamroBamHs — 60 °C; gacrota
MmimanoBaHuX iMITynsciB — 100 po3psmiB 3a CeKyHIY;
mmpuHa minuHu crektporpada — 0,015 mm. Crnektpu
¢ororpadysamu B obmacti 230-347 mM. ['pamyroBanbHi
rpagiky B iHTEpBaJl BUMIPIOBAHMX KOHIIEHTpALii
€JIEMEHTIB OyayBajM 3a JIOTIOMOTOK CTaHIAPTHUX HPOO
po3unHiB coneil mertanie (ICOPM-23- 27). ITlpu anamisi
BPaxOBYBAJIM HIDKHI MEXi BMICTY JIOMIIIIOK, SIKi CKJIaIaJIu: JIst

4 —4
cu—1-107". co, cr, Mo, Mn, V= 2107, Ag Ga, Ge, Ni,

. 5-107 2
Pb, Sn, Ti - ; S, Zn—1-10%%1[2,4, 5, 6, 11].
BMmict enemeHTa y 3071 po3paxoByBalM 3a
OJIepXKaHUMHU I'paayI0BaTbHUME Tpadikami (a, %), a BMiCT
eJIeMeHTa y JTOCIIiKyBaHili CHPOBHHI — 3a hopmyIoro (X,
%):
_am
=
ne:
m — Maca 305 (T);
M — Maca cupoBHHHU (T);
a — BMicT enemenTa B 3011 (%).

CratuctudaHy OOpOOKYy  eKCIIepUMEHTaJIbHHX
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JIaHUX 31HCHIOBANIM BiAMOBiIHO 10 BuMor JJDY 2.0 [16].
PesynabTaTnn Ta ix oOroBopenHsi. Pesymprartu
BU3HAYCHHS SIKICHOTO CKIQJy Ta KUIBKICHOTO BMICTY

Makpo- Ta MIKpPOEJIEMEHTIB y JIMCTI Oy3Ky 3BHYaiHOIO
coptiB AMeTrct Ta Hanis HaBeneHi y TaOIuIi.

Tabauus. IopiBHAIbHA XapaKTepPHCTHKA eJIEMEHTHOIO CKJIaAy JHCTH 0y3Ky 3BHYAHHOrO COpPTiB AMETHCT Ta

Hapnin
EtemenT BMmicT esieMeHTIB y gocizKyBaHiii cupoBuHi, MKr/100 r.
CopT AMeTHCT | Copt Hanis
MakpoejieMeHTH
Na 70,00+3,50 75,00+3,75
Ca 1000,00+50,00 985,00+49,25
Mg 550,004+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
MixkpoeneMeHTH
Al 130,00+6,50 110,00+5,50
Mn 120,0046,00 130,00+6,50
Fe 100,0045,00 150,00+7,50
Ni 0,45+0,02 0,30+0,02
Cu 2,00+0,10 1,5040,08
Zn 10,00+0,50 12,00+0,60
Pb <0,03 < 0,03
Mo <0,03 < 0,03
3arajapHHUK BMICT 5922,454+296,12 5763,80+288,19
€JICMCHTIB

Ipmmitka: Co<0,03; Cd<0,01; As<0,01; Hg<0,01

3 maHWX, HABEJCHUX y TAOIHIIi, BUIHO, IO Y JHCTI OY3KY
3BHUaitHOTO copTiB Ameruct ta Haxis BussineHo mo 18
Makpo- Ta MIKpPOCIIEMEHTIB, 3 SKHX IOMIHYBAaJIM Kaid
(3330,00-3200,00 mxr/100 r), marwiit (550,00-500,00
Mkr/100 1), xameiiii (1000,00-985,00 mMkr/100 r) Ta
kpemHiii (440,00-400,0 mxr/100 r).

BceraHoBiaeHo, 110 HA  BMICT Kamilo y
JOCTIKyBaHiil cupoBuHi mpunagaio moHan 50 % Bix
3araJbHOrO BMICTYy MiHEpaJbHUX CHOJNYK. 3Ha4Ha
KOHLEHTPALISI [IMX CIIOJIYK Y JOCIIIKYBaHii CHPOBHHI J1a€
MOJKJIMBICTh BHKOPHCTOBYBATH JIKapchbKi 3aco0M Ha i
OCHOBI JUIsI TPO(MITAKTHKH Ta JIKyBaHHS CEpPIEBO-
CYIMHHHX 33aXBOPIOBAaHb K JIOJATKOBE JIKEPENO Kalilo,
MAarHilo Ta KaJbIIilo.

BwMicT KambIifo y TOCTiIKYBaHUX cOpTax Oy3Ky
3puaiinoro craHosus 985,00-1000,00 mxr/100 r, ioro
BMIiCT OyB HE3HaYHO BHIIMM Y JIUCTI COPTYy AMETHCT.
Bigomo, 1m0 Kajblid y KOMIUIEKCI 3 BiTaminom /|
3aCTOCOBYEThCS Uil NpO(DITAKTUKK Ta  JIKyBaHHS
KICTKOBOI TKaHWUHHM, OCOOJNMBO TpH HepeioMax, s
[IOTEHIIFOBAHHS e(ekTiB KaJbIIiI0 ITUPOKO
BUKOPUCTOBYIOTh JieTH4HI n00aBku (ocdopy [13, 18].
Bimomo Takosk, 0 3HAYHUH BMICT KaJbIIif0 y TIOETHAHHI 3
MarHieM 3HMKYE  PU3UK  CEpLEBO-CyJMHHUX  Ta
OHKOJIOTIYHHMX 3aXBOPIOBaHb, Ma€ CEJATHBHHI BIUIMB Ha
HepBOBY cucremy [7, 13,17, 18].

3aranbpHUi BMICT (epyMy Yy CHPOBHHI CTaHOBHB
100,00-150,00 mxkr/100 r, ioro BmicT OyB HE3Ha4YHO
BUIINM y JucTi copty Hanis. Bizomo, mo HecTaya 110ro
eJIeMEHTa 3yCTPIYa€eThCs OCOOIMBO YACTO Cepel] KiHOK Y
nepio BariTHOCTI Ta ciopTcMeHis [ 13].

Bwmict kpeMHif0 B JHCTI Oy3Ky HOCHIIKyBaHHX
copriB cknagas 400,00-440,00 mxr/100 T, 11e Moxxe OyTH
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BUKOPHUCTAaHO I  TOPOQITAKTHKHA Ta  JIKyBaHHA
IHpEKIITHAX TPOoTIeciB, TAMKOCTI HITTiB, CBepOIXY MIKipH,
3HIDKEHHSI €JIAaCTUYHOCTI TKaHWH 1 Typropy IIKipH, I
3MIIHEHHS KICTOK 1 3B'S30K, MiJABHIICHHS HPOHHUKHOCTI
CYIUH Ta 3HIKCHHS TeMoparigHux mnpossis [13, 19].

Cepen MIKpOEIEMEHTIB y JOCIIIKYBAaHUX COpPTax
0y3Ky 3BUYaWHOIO y HANMEHIIH KiIbKOCTI 3HAXOIUINACS
mikens (0,45-0,30 mxr/100 1), mMomibaeH Ta IUTFOMOYM
(<0,03 mxr/100 r).

TakuM YHHOM, B pE3YJTAaTi IPOBEIEHOTO
JIOCITI/DKEHHSI, BCTAHOBJICHO, 1110 €JIEMEHTH Yy JIUCTI OYy3Ky
3BHYafHOTO  COPTy AMETHCT HAKONWYyBaJCh Y
HacTynHoMy nopsiaky: K > Ca > Mg > Si>P > Al > Mn >
Na > Fe >Zn > Cu > Ni > Mo > Pb; y mucri 0y3Ky copty
Hapgis: K> Ca> Mg >Si >P > Na > Mn > Al > Fe > Zn >
Cu > Ni > Mo > Pb.

Cii 3a3Ha4YMTH, 110 KOHIEHTPALs BaKKUX
MeTaJliB, TAKHUX SIK KOOaJbT, KaJMiil, apceH Ta MepKypiii
OynM B MEXax TPaHUYHO JOMYCTUMHX KOHIIEHTPAIlii, 110
noBHICTIO BiAnoBinae Bumoram JIDY no pociauHHOT
CHpOBHHHU [16].

BucHoBkn. Metonom ATOMHO-eMiCiiHHO{
CHEKTPOCKOMIT y JTHCTI Oy3KYy 3BUYAfHOTO COPTiB AMETHCT
ta Hanis Oyio nmpoBeneHe TOCTiIKSHHS BMICTY MIKpO- Ta
MakpoeJeMeHTiB. Y JOCTiJUKyBaHil cupoBuHI OyJo
BHSIBJICHO HAKOIUYEHHsS 18 eleMeHTiB, fAKi 3a KiJbKICHUM
BMICTOM  BapiloBaJM  HE3HayHO i3  HE3HAYHHM
NepeBayKaHHsAM Yy JIMCTI COpTy AMeETHCT. 3a BMICTOM Yy
000X JOCHTIKYBaHUX COPTax MepeBakalld Kalliid, MarHiu,
KaJIbIIHA Ta KPEMHIH.

IlepcnekTHBH  MOJAJIBINUX  JOCJiKEHbD.
3BakarouM Ha Te, 10 Ha BMICT KaJIii0 Mpumaaaio moHag S0
% BiI 3aralbHOTO BMICTY MiHEpaIbHUX CIONYK, JHCTS
Oy3Ky 3BHYallHOrO MoOKe OyTH BHMKOPHCTaHO SIK
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MEPCICKTHBHE  JDKEPENIo  JIIKAPCBKUX — 3aco0iB  Juis
npodidakTUKM  Ta  JIKyBaHHS  CEpLEBO-CYIMHHUX
3aXBOPIOBaHb.

®dinaHcyBaHHSI TMPOBEAEHUX JOCTIIKEHb: 32 PaXyHOK
(izmaHuX 0Ci0.

MoskauBuii koHQIIKT iHTepeciB: Biktopis Kucimuenko
€ YJICHOM PeIaKIiifHOT KOJIETil IIbOT0 KypHAITY.

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
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
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(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, zinc, 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 pug/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
mineral content, common lilac leaves can be used as a
promising source of medicinal products for the prevention
and treatment of cardiovascular diseases.
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