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AOCHUKEHHA MIHEPAJIBHOT'O CKJIALY
TPABU TUMO®IIBKH JIYYHOI

Irop Bonpapenko, Bikropia Kucianyenko

HanionanbHnii papmaneBTHYHMI YHIBepcHTET
Ykpainu

Beryn. JKutTs BUmux pocnuH 6e3 MiHepaIbHHUX

CIIEMEHTIB  HEMOXJIIUBE. Y  POCIMHHHX  TKaHWHAX
KOHIICHTpATIIii UX CHOJIYK HEBEJIHUKI, qacoM
MIKpPOCKOMIiYHi, aie BOHH 3alydeHi bi(s)

HaMpi3HOMAHITHIUX  (i3i0NoriYHNX Ta  OlOXIMIYHHX
npoueciB: MoOyJOBH KIITHHHUX 1 TKAHUHHUX CTPYKTYp
pociuH, poOoTH (EPMEHTIB Ta CICKTPOH-TPAHCIOPTHUX
JIAHIIOTIB, TPAHCOYKIi TOPMOHAIBHUX CHUTHAJIB Ta
(yHKIIIOHYBaHHSI TEHETUYHOTO anapary. Bui pociunu -
MEpBUHHE XapuoOBE JUKEPEIO MiHEpAbHUX CIIONYK IS
OaraTboX >XKUBHX icTOT. HeBumankoBo 1X HaxHHM3bKa abo
HaJBEeNMKa KOHLEHTpPAIsl y pPOCIMHHUX TKaHWHAaX
IIKI[UIMBA SIK AJIS1 POCIHH, TaK 1 JUIA CIOXHMBAIOYMX IX
opraHisMiB. [IJi1 HOpMAaNBHOI KXUTTEAISIIBHOCTI JIIOIMHA
HEoOXimHO moHaliMeHme S50 BHIIB PI3HHAX ITOKHUBHHIX
pedoBHH (12 BiTaMiHiB, 8 aMiHOKHCIOT, 17 — MiHEpaTbHUX
enemenTiB tomo) [12]. IMoHam TpHOX MINBAPIIB JIFOACH
(Maibke TOJOBMHA HAceJEHHs IUIAHETH) CXWIbHI 70
3aXBOPIOBaHb, SIKI BHHHMKAIOTh BHACIIIOK CIHOXKHMBaHHS
NPOAYKTIB  Xap4yyBaHHsS, 30iMHCHHUX  MiHEpaIbHUMHU
enemeHTamMu.  OcoOnuBO — MOAIOHI  3aXBOPIOBaHHS
MOIIMpPEeH] B KpaiHax, Jie TpaguLiiiHOIO € 3JaKoBa Ji€Ta.
OpHak, Bce OUNbIIa YacTHHA JFOJCTBA INKIYETHCS IIPO
AKICTh CIIO’KMBAHOI 1)Ki, 3B€PTAIOUH yBary K Ha XapuoBY
IIHHICTB, TaK 1 HA BMICT y XapUOBHX MPOAYKTaX MaKpo- i
MiKkpoeneMeHTiB. i1 TIoANHH, SK CIOXKHBada POCIHHHOT
CHPOBMHHM, BEJIMYE3HE 3HAYCHHS Ma€ 3/1aTHICTh POCIHH
HaKOIMYYBaTH OKpPEMi €JIEMEHTH, a TaKOXX MOXIIHMBICTh
iXHBOrO KUIBKICHOTO TMepexoay Oe3mocepenHbo 10
NPOAYKTY. BCTaHOBJIEHO, IO TEpexiJ EJIeMEHTIB i3
POCIIMHHOT CUPOBHHH Y BOJIHI (OPMH — BiiBapH a00 HACTOT
— cknagae 8-28 %. IIpu upboMy Mae 3Ha4YEHHs CTYIIHb
MOAPIOHEHHS] CUPOBHUHHM Ta BIIACTUBOCTI CAMHUX €JIEMEHTIB.
EnemenTH  BIUIMBAlOTP Ha  aKTHBHICTE  0aratbox
(hepMeHTIB, BXOIATH A0 CKJIAAY BiTaMiHIB, TOPMOHIB 1 TUM
CaMHUM HiITPUMYIOTh TOMEOCTA3 OpraHi3My. X BUBUEHHS 3
CepelMHM MHHYJIOTO  CTOJITTS  CTAJIO  TpPEIMETOM
YHCIEHHUX HAyKOBUX JIOCHIPKeHb. BcTaHOBIEHO, M0
ICHy€e B3a€MO3B'SI30K MIXK HaKOIHMYEHHSIM Yy POCIHMHAX
MEeBHUX KJIaciB (PEHOJBHUX CIOJIYK Ta BMICTOM Yy HHX
okpemux enemenTtiB (Fe, Mn, Cu, Co tomro) [2, 3, 6, 10,
14, 17]. Habarato MeHmie MyOmiKyeThCS AAHUX TPO
OCOONMBOCTI PO3MOIUTy MiHEpPaJPHUX CIOIYK MiX
opranamu pociu [1, 2]. Psia HayKoBIliB BKa3ye Ha BHECOK
y cyMapHuid (hapMakoJOTiYHUN e(peKT MiHepaJIbHOTO
CKJIaJly POCIIMH, 1110 BIUTMBA€E Ha MOXJIMBICTh T HIMOBIpHY
JIOLUIBHICTh 3aCTOCYBaHHS POCIMHHUX IpenapaTiB Juist
JIKyBaHHS MOLIMPEHHUX y CY4aCHOMY CBITI €JIeMEeHTO3iB [4,
5,9, 12, 16].

ToMy TmepcleKTHBHMM € TIOUIyK  HOBHX
POCIIMHHUX JDKEpeN, sKi MOXHA BHKOPUCTOBYBAaTH Yy
JKyBaJIbHO-TIPO(DiTaKTHYHIHM Tepamii cTaHiB, BUKIMKAHAX
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NediuTOM MiHEPATLHUX eleMeHTiB. OTHUM 13 MOKITMBUX
cnoco0iB BUpimIeHHs i€l mpobnemu € 6iopopTudikamis,
IIPU SIKIH BHPOIIYIOTH CLIBCHKOTOCIIONAPCHKI KYJIBTYPH,
0 MICTATh HEoOXigHI MiHepalbHi eJNeMEeHTH, SKi
MiJBHUIYIOTh IXHIO Xap4yoBY I[IHHICTH JUIS JIFOMUHH. {7
LBOTO OCOOJMBE 3HAYCHHS Ma€ MaKCHMaJbHO IIOBHE
JIOCITIDKEHHS] MiHEPaJIbHOTO CKJIAly IIUX POCIHH, Y TOMY
yucni i tokenununx enementis (Al, As, Cd, Hg, Pb, Sn, Sr),
HAKONMYCHHS  SKHX, SK HpaBWIO, BH3HAYA€THCS
eKOJIOTIYHUMH (paKTOopaMu NOBKULIL. OMHAK, AEAKi BaXKKi
METAIM OJHOYACHO € HEOOXIZHMUMH IOXUBHUMHU
eleMeHTaMu Ta 0e3 iX MPUCYTHOCTI y HaBKOJIHITHHOMY
CEpelOBUINI POCIMHA HE MOXYTh (PYHKIIOHYBaTH Ta
3aBepIyBaTU CBill PO3BUTOK. 3aJIC)KHO BiJl KOHIICHTPAIIil
JIesKi eNeMEHTH MOXYTh OyTH MiKpoeJeMeHTaMH, IO
CTUMYJIIOIOTh PO3BHTOK POCIMHH, a MOXYTb OyTH
«BOXKMMH  MeTallaMW»,  «3a0pyaHIOBaYaMm», IO
rajJbMyOTh (Di310JI0T1YHI IPOIIECH B POCIINHI, MOTIPUIYIOTh
SKICTh POCJIMHHOT CUPOBHHH Ta 11 €KOJIOTIYHY Oe3MedHICTh
[8, 11, 18].

Meta pociaimkeHHsl — OTpUMaHHS iH(opMarii
PO KIMBKICHUI BMICT Ta SKICHHM CKJIaJ Makpo- Ta
MIKpOEJIEMEHTIB y TpaBi TUMO(DIiiBKH IydHOI [UIA
CTBOPCHHS e(DeKTUBHUX Ta OC3MEYHMX JIKapChKUX 3aC001B
Ha 11 OCHOBI.

Marepiaaun Ta MmeToau

Jnst mocnipkeHHsST BUKOPUCTOBYBAIN TpaBy THMO(IiBKH
Jy4HOI, 3aroToBieHy y cepnHi 2022 poky B XapKiBCbKil
obnacti (Ykpaina). CUpoBHHY CyIIWJIM Y 3aTiHKy Ha
BIIKPUTOMY TIIOBITpi, NEpPIONUYHO NEPEMIIIyIOUH, Ta
moipiOHIOBAH.

JlociimKeHHsT MiHepaIbHOTO CKJIaay IPOBOIIIIH
Ha 6a3i JJHY HTK «lucTHTyT MOHOKpHCTamiBy HAH
VYxpaian (M. XapkiB) y BiAaiIi aHaITHYHOT XiMii iM. A. B.
Brnanka mig kepiBHHITBOM MOI. H. ci. O.B. I'pummHOi.
Bunpo6oByBaHHs POBOJIMIIN 3 BUKOPHCTAHHSIM aTOMHO-
abcopOIiHHOTO cnekTporpadiuHoro METOY 3
aTOMI3alli€l0 B MOBITPSHO-aLETUIEHOBOMY TTOJIYM T 31 THO
mo JA®dY 2.0, 1. 1, 3arampHa crarta 2.2.23 «ATOMHO-
abcoporriiina criekrpometpisi» [15].

2,0 T BuUCYyLIEHOI POCIMHHOI CHUPOBHUHM (TOYHA
HaBa)kKKa) TOJPIOHIOBAIM 10 MOPOIIKOMOAIOHOTO CTaHYy.
Buocunu y kBapuoBuil turens, gonasainu 10 mum 5 %
pO34MHY KHCIIOTH cipuaHoi, Bucymrysanu (t = 105 °C) mo
moCTiHHOT Macu. THrIi BHOCHIN 10 My(QeNpHOI medi Ha 5
rof (t = 500 °C), oxomoKyBaiy, 3BaxyBain. Po3unHsum
y 5% kucnoTi cip4aHiif, BHOCHJIM Yy KIOBETaX [0
EJIEKTPOTEPMIYHOT0 aTomizaropa npuiiany. AToMizalliio
npo6 3xilicHIOBaNM Ha rpadiTOBUX €IEKTPOIaX NPUCTPOIO
IBC-28 y pospsni ayru 3minHoro ctpymy (I = 16A, U =
220 v,t=60 c, P =0,04 MIla, tyonyws = 2250 °C). Cnexkrpu
peecTpyBasiM  3a JOMOMOror crekrporpada JIPC-8
(mudpakuiiina pemitka 600 mT/MM TpH  TPHIIH30BiH
CHUCTEMi  OCBITIIOBaHHA  IIUIMHH). IHTeHCUBHICTD
eMiciHHMX JHINA y CIEKTpax ¢ikcyBanmu
Mikpopotomerpom M®P-1 (dhasa migmamosanns 60 °C,
muprHa minHK cnekrporpaga 0,015 mm, A = 196-706,5
HM). g igeHTHdikamii Ta KUIBKICHOTO BH3HAYCHHS
€IIEMEHTHOTO0  CKJIaxy  JOCTIKYBAaHOI  POCIMHHOI
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CHPOBHHH  BHUKOPHCTOBYBQJIHM  BIAMOBIAHI  CMYTH
TIOTJIMHAHHS 33 CTAHJAPTHUMH 3pa3kamu (Hm): 213,9 (Zn);
228,8 (Cd); 232,0 (Ni); 240,7 (Co); 248,3 (Fe); 251,6 (Si);
257,0 (Hg); 279,5 (Mn); 283,3 (Pb); 285,2 (Mg); 309,3
(Al); 313,3 (Mo); 324,7 (Cu); 357,9 (P); 365,0 (As); 422,6
(Ca); 460,0 (Sr); 589,0 (Na); 706,5 (K).

@DOTOIUTACTUHKY ~ TPOSBIISIN,  BUCYIIYBAlH,
dbotomerpyBamn  wmiHii (y HM) CIEKTpiB  Tpoo,
rpaxyoBajIbHUX 3pa3KiB, a Takok (oH Oing Hux. [loTim
OynyBayin KamiOpyBaJbHUH Tpadik y KOOpIUHATAX:
cepelHe 3HAUCHHS PI3HUIN MOYOPHIHHA JiHII Ta QOoHy —
sorapu(mM BMIiCTy €JIeMEHTa B IpalyloBaIbHUX 3pa3Kax, 3a
SIKUM 3HAXOIWJIM BIJCOTKOBHM BMICT €JI€MEHTa B 301 Ta
PO3paxoByBaIn HOro KUTBKICHUN BMICT y JAOCIIKYBaHil
CUPOBHHI 32 (HOPMYJIOIO:

X=a -mi/m,

Jile m1 — Maca 30J4, T'; M — Maca CUPOBUHH, T, & — BMICT
eneMeHTy B 301, % [1, 7, 13].

BuzHaueHHST BMICTY 30/1M 3arajbHOi [TPOBOAMIN
3a Metogukow DY 2.0, T. 1, 3aranpHa crarta 2.4.16
«3arasipHa 301a» [15].

Pesynbratn OTIPALFOBAIIH METOZIOM
MaTeMaTHYHOI CTATUCTHUKH BiAMOBIAHO 10 BuMor Y
2.0, . 1 (3aramphi cratTi 5.3 «CTaTHCTUYHUI aHAII3
pe3yibTariB  0ioJIOTIYHMX BHUNPOOYBaHb Ta KiJIBKICHUX
BuzHauenb» Ta 5.3.N.1  «CratuctuyHuii  aHami3
PE3YJILTATIB XIMIYHOTO €KCHIEPMMEHTY») 3a J0MOMOroI0
nporpamu Statistica 8 (StatSoft inc., CIIIA) Ta makera
craTucTHuHuX (yHKIiNA mporpamu Microsoft Excel [15].
BiporigHicTh BiIMIHHOCTEH BENWYMH KOHIICHTpPAIiH
oriHfoBay 3a t—kpurepiem Ctorozenta (p > 95 %) [15].

Pe3yabTaTH if 00roBOpeHHs

MeTtonoMm atomHO-abcopOriitHOTO criekTporpadii y Tpasi
TUMO(QIiBKM  JIy4HOI BCTAQHOBWJIM IpPUCYTHICTH 19
MiHepalbHUX eJEeMeHTiB, 13 skux 10 (Ca, Cu, Fe, K, Mg,
Mn, Zn, Co, P, Mo0) e eccenmianpuumu. Pe3ynbratu
OCIIOKEHb HaBeAeHl B Ta0muii 1.

Tab6auus 1. BvicT MinepaabHuX ejieMeHTIiB y TpaBi TumodiiBku ayunoi, mr/100r (x £ Ax), n =5

Ha3Ba enemeHTYy A, HM Bwmict enementy, mr/100 r
[uuk (Zn) 213,9 15,60 £ 1,55
Kanmiii (Cd) 228,8 <0,01
Hikens (Ni) 232,0 0,31 +0,04
Kobaiet (Co) 240,7 <0,03
Depym (Fe) 248,3 39,00 + 4,33
Cuuiiii (Si) 251,6 1500,00 + 110,70
Mepkypiii (Hg) 257,0 <0,01
Mamnran (Mn) 279,5 7,00 +0,82
Marsiii (Mg) 285,2 470,00 + 43,41
[TrrombywMm (Pb) 283,3 0,18 +0,03
Auomiiii (Al) 309,3 110,00 + 10,18
Momnioaen (Mo) 313,3 0,23+ 0,03
Kynpywm (Cu) 324,7 2,30+ 0,29
Docdop (P) 357,9 390,00 + 35,80
ApceH (As) 365,0 <0,01
Kanpmiii (Ca) 422,6 1170,00 + 124,80
Crpomntiii (Sr) 460,0 6,80 + 1,02
Harpiii (Na) 589,0 340,00 = 30,60
Kaniii (K) 706,5 4600,00 + 410,60
Bwicr 3011, % 15,57 £ 0,76

Cepen ieHTH(DIKOBAHUX CIIONYK 6 BiTHECEHO 10
makpoenementie (K, Ca, Mg, Na, Si, P), 9 — no
mikpoenemenris (Fe, Al, Mn, P1, Ni, Mo, Cu, Zn, Sr) ta 4
— ynstpamikpoenementiB (Co, Cd, As, Hg). 3aranpuauii
BMICT MakKpo- Ta MIKpOEJIEMEHTIB CTaHOBUB 8651,42
Mmr/100 r. BmicT MiHepaldbHHX €NEMEHTIB y TpaBi
TUMOGITBKH JIy4HOI MOCTYMOBO cranas y paay K > Si > Ca
>Mg>P>Na>Al>Fe>Zn>Mn>Sr>Cu>Ni>Mo
> Pb.

BMicTt  MakpoeneMeHTIB y  JIOCHIIKYBaHIH
cupoBuHi fopisHioBaB 8470,00 mr/100 r. Y nepeBaxHUX
KOHIEHTpallisax HakonmuayBaiauch (mMr/100 r): K (4600,00 £
410,60), Si (1500,00 + 110,70) Ta Ca (1170,00 + 124,80).
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3arajgbpHUl BMICT MIKPOEJIEMEHTIB CTaHOBHB
181,42 mr/100 r. Cepen MiKpOEIEMEHTIB MpEBaIIOBAIN
(mr/100 r): Al (110,00 + 10,18) Ta Fe (39,00 + 4,33).

HasiBHICTb TOTO 4H IHIIOTO €JIEMEHTY y POCIIHHI
3abe3neuye il HOpMaTBLHUNA PO3BUTOK, 30KpeMa, K akTuBye
moHax 60 ¢depMeHTiB, crpuse TigpaTamii MPOTOIIIa3MH,
BiJIirpae posib y TPaHCIIOPTYBaHHS 10HIB, BOJHOMY OOMiHi
Ta ocMmoperyiinii, Fe Oepe yuyacts y ¢yHKIiOHyBaHHI
OCHOBHHMX pEJOKC-CUCTeM (DOTOCHHTE3y Ta JIMXaHHS,
BXOAWTH 7O  CKJagy  ILMTOXpPOMIB,  KaTajasH,
METAJIONIAHIHOBUX KOMIUICKCIB, Si CIpHUs€ MiIBUIICHHIO
MEXaHIYHOT MIIIHOCTI JIMCTA Ta CTIHKOCTI POCIHMH JI0
rpUOKOBHX 3aXBOPIOBAaHb 1 HECIHPHUATINBHX YMOB
BupoiryBaHHs, Ca BiAMOBiIa€e 3a CKPITUICHHS KIITHHHHX
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CTiHOK POCJIMH, Ma€ BUpIIIaIbHe 3HAYCHHS IS aKTHBAITi1
IesKuX (epMeHTIB Ta TOCWIAHHS CHTHAJIB, IO
KOOPJMHYIOTh TICBHI KIIITHHHI mporiecH, Al BXOIUTh 10
CKIaay  TKaHMH Ta  MDKKJIITHHHUX  pO3YMHIB,
KOHTPOJIFOIOYH iX KOJIOiJHi BiracTuBocTi [12].

B pesynbrarti mpoBeeHOro aHaizy BCTaHOBIICHO,
10 BMICT 30JM y TpaBi TUMOQIIBKH JIy4yHOI NOPIBHIOE
15,57 £ 0,76 %.

OcoOmuBHii iHTEpeC UIA Xap4yyBaHHS JIIOIUHH
npezcTaBisie cuiBBigHOmeHHS Na/K, BpaxoByI04H 3B'S130K
npoaykTiB 3 HM3BKUM Na/K 31 3HIDKEHHAM MpOsBiB
rimepTonii Ta 3ymmHKM cepus [4, 5]. Jus Tpasu
TUMO(DiiBKH JTyqHOT 11e cIiBBigHOMIEHHS cTaHoBmIo 0,074,
1110 € BOXJIUBUM JJIS I ITPUMKH 302J1aHCOBaHOT KMCIIOTHO-
Jy’)XKHOi PpIBHOBarM Ta OCMOTHYHOTO THCKY pPIiIUHH
opranizmy monunu. Crieeignotuenns Ca/Mg nopiBHioe
2,49, ToMy U1 3HUXKEHHS PU3UKY PO3BUTKY CEpLEBO-
CYJIMHHHX 3aXBOPIOBaHb Ta aTEPOCKIEPO3Y, MiIATPUMKHU
HOpPMaJIbHOI pOOOTH M’sI3iB, KiICTOK Ta HEPBOBOI CUCTEMHU
MOJKHA PEKOMEHTyBaTH JiKapChKi 3aC00M Ha OCHOBI TPaBH
tuModiiBkH 1yuHOi [5].

JomycTuMuif  BMICT BaXKKHX METaliB, SKi,
MOTPAIUSIFOYM 10 OpraHi3My, 3JaTHI 3aJUIIaTHCA 1
HaKOIMYYBAaTHCS, a JOCSATHYBIIN NMEBHOI KOHIIEHTpamii —
YMHUTH 3TyOHHH BIUTMB, BUKJIMKAIOUX OTPYEHHS 1 MyTaii,
y JIiKapchKiit cupoBuHi 3rigHo 3 Bumoramu JJOY 2.0, 1. 1,
3aranbHa crarTst 2.4.27 «Baxki merann y JiKapchbKid
POCIJIMHHII CUPOBHHI Ta JIIKAPCHKUX POCIUHHUX 3ac00ax»,
CTaHOBMTE 11 Zn — 30 mr/kr, Cr — 1,5, Cu — 10, Ni — 1,5,
Mn — 200, Cd - 0,30, Pb — 10, As — 1,0 [15]. B pe3yabrati
JIOCJIIIPKEHHS BCTAHOBIICHO, 1110 BMICT TAaKUX €JIEMEHTH SIK
kobansT (Co), kaamiii (Cd), mepkypiit (Hg), apcen (AS)
BUSIBJICHUH B MeXaX MOXKIHBOCTeH Ta nopiBHIoe: Co<0,03
mr/100r; Cd, As, Hg<0,01 wmr/100r. ToOTo, Baxkki
TOKCHYHI METaJIM 3HAXOAATHCS Y AOIyCTUMHX MeXax JUIs
JKapCchKOT CUPOBHHH, siKi BcTaHoBieHi J[DY [15].

BucHoBku

Bnepie MmeToomM aToMHO-a0cOpOIiiiHOT crieKTpoMeTpii y
TpaBi TUMOGITBKY JTy4HOT iIeHTH(]IKyBall Ta BCTAHOBHIIM
KiJIbKiCHUI BMicT 19 MiHepasbHUX CIIONyK. JlOMIHYyFOUMMHI
€ KaJii, cuIilid, Kanblid, amoMiHiil Ta depym. Baxki
METaJH iIeHTU(IKOBaHI Y TO3BOJICHUX MEKaX, TOMY TpaBa
TUMO(DIiBKH € JOCHTh OE3MEeYHOI IS 3aCTOCYBaHHS.
OpmepkaHi JaHI JO3BOJSIIOTH BIAMITHTH, IO TpaBa
TUMO(DIiBKHM JTy4HOI MICTHTh 3Ha4Hi KIJIBKOCTI 0araTbox
BOXKJIMBUX MiHEpaJbHUX CHONYK, Yy Hepury dYepry —
ecCeHIiaNbHUX. Y KOMIUIEKCI 3 IHIIMMH OiOJOTi4HO
aKTMBHUMH peyoBHHaMU (TI0Jlicaxapuiamu, (HeHOIbHUMH
CIOJIyKaMH, OPraHiYHUMH KHCJIOTaMH) L€ MiJKPECIIoE
TeparneBTHYHY 3HAYNMICTh Ta JIa€ 3MOTY CTBOPEHHS HOBUX
npemnapaTiB KOMOIHOBaHOI i Ha OCHOBI JOCHIJ)KyBaHOI
POCIMHHOI CUPOBHHHU.

Study of Timothy herb mineral composition

Igor Bondarenko, Viktoriya Kyslychenko
Introduction. Higher plants are the primary food source
of mineral compounds for many living creatures. At least
50 types of different nutrients (12 vitamins, 8 amino
acids, 17 mineral elements, etc.) are necessary for normal
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human activity. For a person, as a consumer of plant raw
material, the ability of plants to accumulate individual
elements, as well as the possibility of their quantitative
transition directly to the product, is of great importance. It
was determined that the transition of elements from plant
raw material into aqueous forms (either decoctions or
infusions) is 8-28%. The elements affect the activity of
many enzymes, are part of vitamins, hormones and
thereby support the homeostasis of the body. Their study
has been the subject of numerous scientific researches
since the middle of the last century. Therefore, it is
promising to search for new plant sources that can be used
in the treatment and prevention of conditions caused by a
deficiency of mineral elements. The aim of the work was
to obtain information on the quantitative content and
qualitative composition of macro- and microelements in
the timothy herb in order to create effective and safe
medicines on its basis. Materials and methods. Timothy
herb harvested in August 2022 in the Kharkiv region
(Ukraine) was used for the study. The mineral
composition analysis was carried out on the basis of the
State Scientific Institution "Institute for Single Crystals™
of the National Academy of Sciences of Ukraine
(Kharkiv). The tests were done using the atomic
absorption spectrographic technique with atomization in
an air-acetylene flame according to the State
Pharmacopoeia of Ukraine 2.0, vol. 1. Samples
atomization was performed on graphite electrodes of the
IBC-28 device in an alternating current arc discharge (I =
16 A, U=220V, t=60 sec, P=0.04 MPa, tfame = 2250
°C). Spectra were recorded using a DFS-8 spectrograph
(diffraction grating 600 pcs/mm with a three-lens slit
illumination system). The emission lines intensity in the
spectra was recorded with a MF-1 microphotometer
(ignition phase 60 °C, spectrograph slit width 0.015 mm,
A=196-706.5 nm). For identification and quantitative
determination of the elemental composition of the studied
plant material, the corresponding absorption bands
according to standard samples were used (nm): 213.9
(Zn); 228.8 (Cd); 232.0 (Ni); 240.7 (Co); 248.3 (Fe);
251.6 (Si); 257.0 (Hg); 279.5 (Mn); 283.3 (Pb); 285.2
(Mg); 309.3 (Al); 313.3 (Mo); 324.7 (Cu); 357.9 (P);
365.0 (As); 422.6 (Ca); 460.0 (Sr); 589.0 (Na); 706.5 (K).
Photographic plates were developed, dried, photometered
lines (in nm) of the spectra of samples, calibration
samples, as well as the background near them. Then a
calibration graph was constructed in coordinates: the
average value of the difference between the blackening of
the line and the background is the logarithm of the
element content in the calibration samples, by which the
percentage content of the element in the ash was found
and its quantitative content in the studied plant raw
material (mg/100 g) was calculated. The determination of
total ash content was carried out according to the
prolotocol described in the State Pharmacopoeia of
Ukraine 2.0, vol. 1, general article 2.4.16 "Total ash".
Statistica 8 software (StatSoft inc., USA) and the package
of statistical functions of the Microsoft Excel were used
for the obtained results data analysis. Results and
discussion., The quantitative content of 19 mineral
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compounds was identified and determined in timothy herb
by atomic absorption spectrometry technique. 10 of the
identified mineral compounds (Ca, Cu, Fe, K, Mg, Mn,
Zn, Co, P, Mo) are essential. Macroelements (mg/100 g)
such as K (4600.00 £+ 410.60), Si (1500.00 + 110.70), Ca
(1170.00 + 124.80), as well as microelements such as Al
(110.00 + 10.18) and Fe (39.00 + 4.33) were accumulated
in predominant concentrations. The total content of
mineral compounds was 8651.42 mg/100 g, of which
macroelements — 8470.00 mg/100 g, microelements —
181.42 mg/100 g. The mineral elements content in
timothy herb gradually decreased in the series K > Si >
Ca>Mg>P>Na>Al>Fe>Zn>Mn>Sr>Cu>Ni>
Mo > Pb. Accumulation of toxic heavy elements (Cd, Co,
Hg, Pb, As,) for the studied plant material was <0.01-0.03
mg/100 g, which is within the permissible norms for
medicinal plant raw materials, established by the State
Pharmacopoeia of Ukraine 2.0, vol. 1. As a result of the
analysis, it was determined that the ash content in timothy
herb equaled 15.57 + 0.76%. Conclusions. For the first
time, the quantitative content of 19 mineral compounds
was identified and quantified in timothy herb by atomic
absorption spectrometry. Potassium, silicon, calcium,
aluminum and ferrum are dominant. Heavy metals are
identified within permissible limits, so timothy herb is
quite safe for use. The obtained data allow us to note that
timothy herb contains significant amounts of many
important mineral compounds, primarily essential ones. In
a complex with other biologically active substances
(polysaccharides, phenolic compounds, organic acids),
this emphasizes the therapeutic significance and enables
the creation of new drugs of combined action based on the
investigated plant raw material.

Keywords: timothy, Phleum pratense L., mineral
compounds, atomic absorption spectrometry,
identification, quantitative content.
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