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JOCIILKEHHSI MIHEPAJIBHOT'O CKUIAY TA
BU3HAYEHHSA JEAKHNX ITOKA3HUKIB IKOCTI
KBITOK I TPABU POTHUKIB CA/IOBUX
(ANTIRRHINUM MAJUS L.)

Codin Inbina, Ipuna Kypaseanb

Haunionansuuii papmaneBTHYHOrOMIi YHiBEpCUTET
Ykpainu

Beryn. Pocnmuam € mxepemom  6ionorigHO
AKTUBHHX PEYOBHH, SKi 3aCTOCOBYIOTHCS IS MPOPLITAKTHKA
Ta JTIKyBaHHs 0araTh0X 3aXBOprOBaHb. OJHUM i3 TAKUX BHUIIB
€ poruku camosi (Antirrhinum majus L.) — Tpas’sHucTa
pOCIIMHA, 110 HAJEeKUTh JI0 POJIUHH MOJOPOKHHKOBI
(Plantaginaceae). Ils mexkopaTWBHAa pOCIAHMHA IMPOKO
BUKOPDHCTOBYETHCS. B CaJiBHUITBI 3aBISIKH SCKPABOMY
3a0apBJICHHIO Ta XapakTepHiii ¢opmi KBiTOK. Y mnpuponi
BOHA TOIIMPEHA BiJ HeHTpanbHOi DpaHImii 10 MiBHIYHO-
cxignoi Icmanii Ta Baneapchkux octposiB [1]. B Ykpaini
POTHKH CaoBi KyJIbTUBYIOTH, IO 3a0€3Medy€e CHPOBUHHY
0azy.

IcTopryro pocnuHa 3HAWIIIA 3aCTOCYBaHHS Yy
TpamuIiiHIA MEIUIMHI Pi3HUX KpaiH cBity. HacTiif kBiTOK
BUKOPHCTOBYBAJIM JJIsi TAMYBaHHS TOJIOBHOTO OOJIIO, TIPU
BOJISIHII Ta JUCITHOE, 30BHINIHBO — YIS JIIKYBAaHHS BHPA30K
Ta QypyHKyIiB. I3 aucTsa poOunu yaif Ta 3aCTOCOBYBAIIH IS
JIKyBaHHSI XBOpOO TEYIHKU Ta HUPOK, PU METEOPH3MI Ta
JKOBTsiHUI [1].

VY cydacHOMY CBITI (papMakoNOTi4yHy aKTHBHICTh
POTHKIB CcafoBUX OyJO JOCTIKCHO 3aKOpHOHHUMU
BueHnMHU.  Coemiamictn  Mana3iichkoro  HayKOBOTO
VHIBEpCHUTETY BHBYAIH PAHO3arOIOBANBHY, MPOTU3ATAIBHY
Ta MPOTHUMIKPOOHY akTHBHICTH cupoBuHH [2,3]. Takox B
yHiBepcureti Inha University (Kopest) Oymo mocmimkeHO
IHriOyBaJIbHY JIiF0 EKCTPAKTY KBITOK POCIMHH Ha PIiCT KIIITHH
JesKMX BWJIB paKy Ta 3HIDKEHHS IX MeTacTaTUYHHX
BIIacTUBOCTEH [4].

Bu3HadeHi akTHBHOCTI MOXYTh OyTH TOB’s3aHi 3
MiHEpAILHUM CKJIQJoM. Y TONEPeaHiX TOCHiTKCHHSX,
npoBefieHnx BueHuMH [lojbcbkoro yHiBepcutery West
Pomeranian University of Technology, Oymo moBemeHo
HasBHICTH y CHPOBHHI POTHKIB CaJIOBHX TAKHX CJIEMEHTIB SIK:
Kaniit, kajpuii, Gocdop, HaTpii, MarHiit Ta pepym [5].

Kaniii Gepe yuacts y perymsuii ¢yHkuii cepus,
HEPBOBOI CHCTEMH, CKEJIETHHX 1 IMIaJICHbKHUX M s131B [6]. loHn
KaJbIif0 HeoOXimHi 11 GopMyBaHHA KiCTKOBOI TKaHUHH,
mepeaadi HEPBOBHX  IMITyNbCiB, CKOPOYEHHSA M S3iB,
perymsimii po6oTu cepis Ta 3ropTaHHs kpoBi [7]. Docdop
BOXJMBUH U1 (HOpMyBaHHS ¥ PO3BUTKY 3yO0iB 1 KICTOK,
(yHKITIOHYBaHHS HUPOK, HEpBiB, M s3iB, cepid. Harpiit
Oepe ydacThb y CKOpOUEHHI M’s3iB, Tiepelnadi HEpBOBUX

IMITyJIBCIB, YTBOPEHHI ILUIYHKOBOTO COKY; DEryJIO€
KUCJIOTHO-TIY)KHUHM ~ OanmaHc, Tigpo(IBHICTE  TKaHUH,
¢yHKIil  KkpoBi, JiM(H, HUPOK; aKTUBYE (HEPMEHTH
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MANUTYHKOBOT ¥ CIMHHKX 3a103 [8]. MarHiil € BaKIHBUM
it (GOpMyBaHHS KICTOK, perymsmii (yHKIii HepBiB Ta
M’s13iB,  OUTKOBOrO,  JIMIJHOTO,  BYIJICBOJHOTO W
eHepreTuyHoro oOMmiHy, crpykrypyBanus /IHK i PHK,
3MilHIOE 3yOHY emainb. DepyM HEOOXiqHUH IS CHHTE3y
reMOTJIO0IHY, MIOTJIO0iIHY, KaTajla3d #W TEepOKCHIa3H,
BiJlirpae 3HAYHYy pOJb Yy MPSIMUX 1 OIOCEPEIKOBAHHX
OKHCHHX TIIpolecax Ta 3a0e3ledeHHi HOPMAalbHOTO
GbyHKIiOHYBaHHS iMyHHOI cuctemu [9].

Jlns BUKOpHCTAaHHS KBITOK Ta TPaBH POTHKIB
CaIOBHAX y JIOKa30BIH MEINLTNHL HEOOXITHO
CTaHAapTU3yBaTH L0 CUpoBUHY. JlepxkaBHa Papmakornes
VYkpaiHu permaMeHTye KpuTepii cTaHmapTU3alil JTiKapchKol
POCIMHHOI CHPOBHHH, 30KpEMa BMICT Ba)KKHX MECTAiB,
BEJIMUMHY BTpaTH B Maci NpU BUCYIIyBaHHI Ta BMICT
3araipHOi 301 [10]. ToMy BH3HAueHHS IIMX MMOKA3HUKIB €
AKTyaJIbHUM 1 HEOOX1THUM.

MeTor po6oTH OyJI0 TOCTIKSHHS MiHEPAIbHOTO
CKJIaay TpaBU Ta KBITOK POTUKIB CaJOBHX, BH3HAYCHHS
BTpaTH B Maci IIpH BUCYLIyBaHHI Ta BMICTY 3arajbHOI 30JIH
y 1ilf CHpOBHHI.

Marepiaau Ta MmeToau

OO0’ektamMu JTOCHI/PKEHHS1 OyJIM TpaBa Ta KBITKM POTHKIB
camoBux (Antirrhinum majus L.) copriB YBepriopa Ta
Crenmi. CupoBnHa Oyna 3aroToBieHa y (asi IBITIHHA
pociuH y ceprHi 2023 p. y XapkiBcbkiit oomacti (Ykpaina).

Jnsg  aHamily BMICTY MiHEpadbHHUX €JIEMEHTIB
3aCTOCOBYBAJIM  aTOMHO-EMICIHHUM  cmekTporpadigHuii
METOJ, SKUH 3aCHOBAaHWN Ha BHIIAPOBYBAHHI 3pa3KiB 3
KparepiB rpadiToBUX €IEKTPOIIB y Iy3i 3MIHHOTO CTPYMY Ta
peecTpaiiii OTpUMaHUX CHEKTPIB Ha (oTorutactusil [1DC-
02.

3acrocoByBaBcsi crnekrporpad JDPC-8, myry
3MIHHOTO CTPyMYy OTPUMYBAJIH 3a JIONIOMOIOI0 TeHeparopa
IBC-28, BUKOpPHCTOBYBaJ M  CIIEKTpalbHI  TpadiToBi
enekrpoau «OCUy. ['pagyroBanbHi 3pa3Ku Ta MiArOTOBJICHI
mpoOH TMOMINIali B KpaTepu HIDKHIX (TTHOWHOI 4 MM,
niameTpoM 4,5 MM) 1 BEpXHIX €JIEKTPOiB (IITHOUHOIO0 5 MM,
niamerpom 1,9 mm). BeraHoBimoBaii Taki yMOBH BHMIpIB:
CHJIa CTpyMy JAyTH 3MiHHOTO CTpyMy — 16 A; da3a mianary
— 60 °C, gacrora miamamioBagbHUX immyssciB — 100
PO3pSITIB 332 CEKYHIy, AHATITHYHHA TPOMIKOK — 2 MM,
mmpuHa mimned — 0,015 MM, excrosumis — 60 c¢. Crektpu
¢dororpadysanu y aianazoni 240-350 Hwm.

Jnst  gociimKyBaHMX —XIMIYHHX —€JEMEHTIB  3a
pe3ysbTaTaMu aHajli3iB pO3PaxOBYBAIM 3a PI3HUICIO B
3aTeMHeHHI JHIH ewmicii Ta ¢Qony. 3a momomororo
KaniOpyBaJbHOrO Tpadika BH3HAYANIM KIJIbKICHUH BMICT
ximiuHoro ememenra (%) mo ocHoBu. Pesynpraté Oymo
OIPaIbOBaHO METO/IOM MAaTeMaTHYHOI CTATUCTHKH.

Brpaty B Maci npu BHCYIIYBaHHI Ta BMICT
3arajbHOi 307 Y CHPOBHMHI BH3HAYAIN TPaBIMETPUUIHUM
MeToaoM, 3rigao JdY [10].

Pe3ynbTaTi T2 00roBOpeHHs
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ExcnepumenTanbHo ieHTH()IKOBaHO Ta BU3HAYEHO BMicT 19
MiHepaIbHUX €JIEMEHTIB Y TPaBi Ta KBITKaxX POTHKIB CaIOBHX
JIBOX JIOCITIJKyBaHMX copTiB. Cepex imeHTU(IKOBAaHHX
€JIEMEHTIB 5 HajleXaTh 10 MaKpOEIEeMEHTIB (Kasiil, HaTpii,
Kajbli, docdop, wmarwii), 11 — 10 MIKPOCICMCHTIB

(pepym, MaHTaH, LWHK, KYNPyM, CHIILIH, CTPOHIIMH,
MOJIOIeH, HIKOJ, KOOAIbT, alfoMiHii, apceH) Ta 3 — 10
TOKCHYHHUX (TUTIOMOYM, KajaMiil, rigpapripym). Pesyibratu
JOCITIDKEHb HaBeIeHo y Tabmmmi 1.

Ta0uuus 1. BvicT MiHepanbHHX eJIeMEHTIB Y CHPOBHHI poTHKIB cagoBux (Mr/100 r)

Bwmicr esementy, Mr/100 r
N EsteMenT CupoBHHa POTHKIB Caf0BHX
K;i:::i’}g;gT 1;‘,’::;;;‘:: Kgitku, copt Cuenni | Tpasa, copt CHenmi
1 K* 2 400,00 + 72,00 2 700,00 + 81,00 2 520,00 + 75,60 2 550,00 £+ 76,50
2 Ca* 690,00 + 20,70 810,00 + 24,30 700,00 + 21,00 680,00 + 20,40
3 Mg* 345,00 + 10,30 385,00+ 11,55 350,00 £ 10,50 340,00 + 10,20
4 p* 146,00 + 4,38 151,00 +£4,53 148,00 + 4,44 110,00 + 3,30
5 Na* 69,00 2,07 71,00 + 2,13 48,00 + 1,44 85,00 + 2,55
6 Si** 86,00 + 2,58 50,00 + 1,50 78,00 + 2,34 47,00 + 1,41
7 Sr 7,30+ 0,22 10,10+ 0,30 10,40+ 0,31 11,00 £+ 0,33
8 Fe** 10,30 + 0,30 10,10+ 0,30 13,00 + 0,30 7,60 +0,23
9 Al 7,70 £ 0,23 6,60 + 0,19 15,70 £ 0,47 4,70 £ 0,14
10 Mn** 2,10+ 0,06 2,30 + 0,07 1,50 +£ 0,04 1,30 £ 0,04
11 Zn** 1,70 £ 0,05 1,70 + 0,05 1,60 + 0,05 1,30 £ 0,04
12 Cu** 0,28 £ 0,01 0,50 + 0,01 0,33 + 0,01 0,38 £ 0,01
13 Mo** 0,15+ 0,01 0,15+0,01 0,09 + 0,01 0,15+ 0,01
14 Ni*** 0,07 +£ 0,01 0,05 + 0,01 0,04 + 0,01 0,04 £ 0,01
15 Pb <0,03 <0,03 <0,03 <0,03
16 Co** <0,03 <0,03 <0,03 <0,03
17 Cd <0,01 <0,01 <0,01 <0,01
18 Hg <0,01 <0,01 <0,01 <0,01
19 AsFF* <0,01 <0,01 <0,01 <0,01
CymapHo 3 765,60 + 112,97 4 198,50 + 125,95 3 886,67 + 116,60 3838,47 + 115,15

IHpumimka: * — ecenyianvui makpoenemenmu, **— ecenyianvui Mikpoeiemenmu, ***— ymo6ro ecenyianvhi Mikpoeiemenmu.

Cepen inenTudikoBaHNX eIEeMEHTIB MiHEPATHHOTO
ckiaay Oyl BHOKPEMIICHI €CEHIlialbHi, TOOTO J>KHUTTEBO
HEOOXiZHI 1T HOPMaJIbHOTO (YHKIIOHYBaHHA IMyHHOI Ta
iHmux cuctem JogmHA  [11]. Yci  BusHauweni 5
MaKpOEJIEMEHTIB HaJIeKaTh /10 €CEHIIIATbHAX (KaJliil, HaTpii,
KanbIii, pocdop, MarHiit), Takoxk 7 MIKpOEJIEMEHTIB OyIo
BIJTHECEHO 10 CCCHIiaNbHUX (CWiilid, (epyMm, MaHTaH,
OUHK, KyOopyM, MoJiOJeH, Ko0aipT), Ta 2 — OO yYMOBHO
€CeHI[IaJIbHUX MIKpOEJIEeMEHTIB (nikou, apceH).
[opiBHIOIOYM BMICT €CEHLIAILHUX EJIEMEHTIB y CHUPOBHHI
POTHKIB caJoBUX, OyJI0 BU3HA4YEHO HaiOinblle 3HAYCHHS y
TpaBi copTy YBepTiopa, a HaWMEHIIe — y KBITKax TOTO X
coprty. Pi3Hi Buau cupoBuHu copTy CHEIIIIi 32 BMICTOM IHX
€JIEMEHTIB Mal)Ke HE BiIPi3HSIHICS.
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AHaii3 3araJlbHOTO BMICTy MiHEPAJIbHHUX €JIEMEHTIB
y JOCHIJI)KYBaHIi CHPOBHHI BUSIBUB iX €0 OUTBIINI BMIiCT
y TpaBi copTy YBepTiopa y NOpPIBHSIHHI 3 IHIIMMH BHAAMHU
cuposunn (4198,50 + 125,95 mr/100 r). HalimeHmmuit BMicT
JOCIIJKEHUX eJleMeHTiB Oyo 3a(hikCOBaHO y KBITKaX TOTO
x copry (3765,60 = 112,97 mr/100 r). Xoua nepeiix
HasiBHUX MIKpPOEJIEMEHTIB OyB IIUPIINM, 32 KUIbKICHUM
BMICTOM MAaKpOEJIEMEHTH IepeBaXalu Y JOCITIDKyBaHiH
CHPOBHHI, YJIBTPaMIKpOEIEMEHTH BHU3HAYEHI Y CIiJIOBUX
KIJIBKOCTSIX, 1110 BigoOpaxxeHo y Tadmuui 1.

Cepell MakpoeJIeMEHTIB Kajiil, Kaubllii, MarHiii Ta
¢docdop 3a BMICTOM IEpeBaXalu B YCiX BHAAX CUPOBHHHU.
Tpasa copty CHenmi HAKOTMIyBaJia JEIo OiIbITy KUTbKICTh
Hatpito. KBiTkm copry VYBepTiopa 3a BMICTOM Kallilo
TOCTYTIAIMCS TPaBi, y KBiTKaX i TpaBi copTy CHenmmi pi3HUIA
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y 3HaUeHH:X OyJia He CyTTEBOIO. BmicT kambIiito Ta pochopy
y KBiTKax 000X COpTiB 3HAaXOAWBCA Ha NPUOIUIHO
OJTHAKOBOMY pIBHI Ta IIOCTyINaBcs TpaBi. BmicT MmarHiro
nepeBakaB y TpaBi copry YBepTiopa. Hactynni ma0oi
MOCUTM CHUJILIH, CTPOHLIH, GpepyM Ta amroMiHii. BMicT mux
MIKpOEJIEMEHTIB y TpaBi 000X JOCITI[PKyBaHUX COPTIB MaB
OMM3bKI 3HAYeHHs. AHaTi3 KBITOK IOKa3aB, IO MarHid, a
TAaKOXX CTPOHIIH, ¢epyM Ta aNOMiHIH TepeBaXxaan y
cupoBuHiI copty CHemmi, y KBiTKax copTy YBepTiopa
crocTepiraBcss OUTBIIKI BMicT cwiimiro. MaHraH, IHHK,
KynopyMm, MomiOmeH, HiKoJ, IUIFOMOYM Ta  KanMmii
HAaKONMUYYBAJINCh y HE3HAUYHHX KUIBKOCTSAX Ta CYTTEBO He
BIJIPI3HSJINCA 32 BMICTOM B YCiX BHJaX CHPOBHHHU POTHKIB
caJloBHUX.

CyMapHHii BMICT MakpOeJIeMEHTIB OyB OiIbLINM y
Tpasi copty YBeptiopa (3732,00 + 111,96 mr/100 r), TpaBa
Ta KBiTKH copty CHernri Manu 6;1u3bKi 3HauenHs (3425,00 +

102,75 mr/100 r ta 3416,00 + 102,48 mr/100 r BiamoBigHO)
1 3afHsUTH IpyTUid madens 3a KUTbKICTIO MaKpPOGJIEMEHTIB.
HaiimMenma x kinbkicTh Oyjia BH3Ha4Y€Ha Yy KBITKax COPTY
Veepriopa (3 305,00 + 99,15 wmr/100 r1). Bwmict
MIKpOENeMEHTIB Yy JOCIIJUKyBaHId CHPOBHHI POTHKIB
caJloBUX CYTTEBO He Bifpi3HsaBcs. HalfiMeHmmii iX cymapHuii
BMIcT Oysio Bia3HaueHo y TpaBi copry Cuenmi (413,51 +
12,40 mr/100 1).

BMICT TOKCHYHHX €JIEMEHTIB, TaKMX SIK KaaMii,
KOOaJbT, TiApapripyM, IUIFOMOYM Ta apceH He ITePEBUIIYBaB
MeXi TpaHWYHO  JONYCTHMHX  KOHIEHTpAIlid,  sKi
BcTanoBieHi Jlepxasroio @apmakorneero Ykpaiau [10].

Bwmict 3aranpHOi 3071 Ta 3HAUSHHs BTpAaTH B Maci
IpU BHCYUIyBaHHI OyJI0 BCTAHOBJIEHO B CHPOBHHI 7 cepiil.
PesynbraTi fociiKeHb HaBeIeHl y Ta0mui 2.

Ta6auusa 2. Iloka3HUKHM BMicTy 3arajJbHoi 30.1M Ta BTPAaTH B Maci NpM BUCYIIYBAaHHI y 3pa3skaX CHPOBMHHU POTHKIB

caJo0BHX
CupoBHHa POTHKIB caJl0BUX Bwmict 3arajabHoi 301, % BrpaTa B maci npu BucylmiyBanHi, %
Ksitkn, copt YBepTiopa 8,60 + 0,26 12,35+0,36
Tpaga, copT YBepTiopa 10,14 + 0,30 12,23 + 0,32
Kgitku, copt CHenmi 8,70+ 0,26 12,57 + 0,39
Tpasa, copt Crermmi 8,46 £ 0,25 12,28 + 0,33

Bwmicr 3aranpHOi 30M Yy TpaBi POTHKIB CaTOBHX
copty Cuenmi cknaB 8,46 £+ 0,25 %, coprty YBeptiopa —
10,14 + 0,30 %. VY kBiTkax 000X JOCII)KYBaHUX COPTIB
3HAYCHHS [bOT0 MOKA3HUKA Maibke He BiapisHsiocs (8,60 +
0,26 %, copt YBeptiopa Ta 8,70 £ 0,26 %, copt Cuernmi).
HaiiBuiuii BMICT 3arajpHOi 30JM BH3HAYEHO Yy TpaBi
POTHKIB CaJIOBUX COPTY YBepTIOpa, HAWMEHIINH — y TpaBi
copty CHeri.

3HaueHHs BTpPaTH B Maci INpU BUCYLIyBaHHI
JopisaioBasio 12,28 + 0,33 % y TpaBi pOTHKIB CaJZOBHX
copry Crenmita 12,23 + 0,32 % — y TpaBi copTy YBepTiopa.
VY KBiTKax IIbOTO COPTY BTpara B Maci IpH BHUCYIIyBaHHI
cxiaamana 12,35 + 0,36 %, copry CHenmi aemio Oinbiie —
12,57 + 0,39 %.

BucnoBku
IIpoBeneHo AOCHIIKEHHsI MiHEpaJbHOTO CKIAAy TPaBH Ta
KBITOK POTHKIB CaJOBHX, BU3HAYEHO BTpaTy B Maci mpu
BUCYIIIYBaHHI Ta BMICT 3arajibHOI 30JM y Wil CHPOBHHI. Y
TpaBi Ta KBITKax 3a BMICTOM IepeBaKaJlil KaJlid, KaJbIliH,
MmarHi, Qocdop, HaTpiit Ta cwminid. Bwmict iHmMX
esleMeHTiB OyB MeHImMM. OTpUMaHi pe3yJbTaTH MOKa3aly,
II0 CHPOBHMHA JOCII/UKyBaHMX COPTIB 3a CKJIAQJOM Ta
BMICTOM MiHEpaJIbHUX €JIEMEHTIB, 3arajibHol 30/M Ta
BTPaTOIO0 MACH IIPH BUCYIITYBaHHI BiPi3HSUTHCS HE CYTTEBO.
BMicT TOKCHYHWMX pPEYOBHMH HE TIEPEBHINYBaB MEXI
TPaHUYHO-TIPUITYCTUMHX KOHIIEHTPALIi.
OpepxaHi  eKCIIEpUMEHTANbHI  JaHi
BUKOPHUCTaHI IS CTaHIAapTH3aIii
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OynyTh
POCJIIMHHOI CHPOBUHU

POTHKIB CaJOBHX Ta PO3POOKH TiKapChKUX 3acO0iB Ha ii
OCHOBI.

Research of the mineral composition and determination
of some quality indicators of the flowers and herbs of
snapdragons (Antirrhinum majus L.)

Sophya llyina, Iryna Zhuravel

Introduction. Plants serve as a source of biologically
active substances used for the prevention and treatment of
various diseases. One such species is snapdragons
(Antirrhinum majus L.) — an herbaceous plant belonging to
the Plantain family (Plantaginaceae). This decorative plant
is widely utilized in gardening due to its vibrant color and
distinctive flower shape. In nature, it is distributed from
central France to northeastern Spain and the Balearic
Islands. In Ukraine, snapdragons are cultivated, providing a
raw material base.Historically, the plant has found
application in the traditional medicine of various countries
worldwide. Infusions of the flowers were used to alleviate
headaches, treat edema and dyspnea, while externally, they
were applied to heal ulcers and boils. Tea made from the
leaves was prepared and used to address liver and kidney
ailments, meteorism, and jaundice. In the modern world,
the pharmacological activity of snapdragon flowers has
been investigated by foreign scientists. Researchers from
the Malaysian Scientific University studied the wound-
healing, anti-inflammatory, and antimicrobial activity of the
raw material. Additionally, at Inha University (Korea), the
inhibitory effect of the plant's flower extract on the growth
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of certain cancer cell types and the reduction of their
metastatic properties was examined. The determined
activities may be associated with the mineral composition.
In previous studies conducted by scientists from the Polish
University West Pomeranian University of Technology, the
presence of elements such as potassium, calcium,
phosphorus, sodium, magnesium, and iron was
demonstrated in the raw material of snapdragon flowers.
Potassium is involved in regulating the function of the
heart, nervous system, skeletal, and smooth muscles.
Calcium ions are necessary for the formation of bone tissue,
transmission of nerve impulses, muscle contraction,
regulation of heart function, and blood clotting. Phosphorus
is essential for the formation and development of teeth and
bones, the functioning of kidneys, nerves, muscles, and the
heart. Sodium participates in muscle contraction,
transmission of nerve impulses, gastric juice formation;
regulates acid-base balance, tissue hydrophilicity, blood,
lymph, and kidney functions; activates enzymes of the
pancreas and salivary glands. Magnesium is important for
bone formation, regulation of nerve and muscle function,
protein, lipid, carbohydrate, and energy metabolism, DNA
and RNA structuring, and strengthens tooth enamel. Iron is
necessary for the synthesis of hemoglobin, myoglobin,
catalase, and peroxidase, playing a significant role in direct
and indirect oxidative processes and ensuring the normal
functioning of the immune system. For the utilization of
snapdragon flowers and herb in evidence-based medicine, it
is necessary to standardize this raw material. The State
Pharmacopoeia of Ukraine regulates criteria for the
standardization of medicinal plant raw materials, including
heavy metal content, mass loss upon drying, and total ash
content. Therefore, determining these indicators is relevant
and necessary. Materials and methods. The objects of the
study were the grass and flowers of snapdragons
(Antirrhinum majus L.) of the varieties Overture and
Snappy. The raw material was harvested during the
flowering phase of the plants in August 2023 in the Kharkiv
region, Ukraine. For the analysis of the mineral element
content, an atomic emission spectrometric method was
employed. This method is based on the vaporization of
samples from craters of graphite electrodes in an alternating
current arc and the registration of the obtained spectra on a
photosensitive plate PFS-02. The DFS-8 spectrometer was
used, and the alternating current arc was generated using
the IBC-28 generator. Spectral graphite electrodes labeled
"OSC" were employed. Graduation samples and prepared
specimens were placed in the craters of the lower electrodes
(depth 4 mm, diameter 4.5 mm) and upper electrodes (depth
5 mm, diameter 1.9 mm). The measurement conditions
were set as follows: the current of the alternating current
arc - 16 A,; ignition phase - 60°C, frequency of ignition
pulses - 100 discharges per second, analytical gap - 2 mm,
slit width - 0.015 mm, exposure - 60 s. Spectra were
photographed in the range of 240-350 nm. For the
investigated chemical elements, the results of the analyses
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were calculated based on the difference in emission line
darkening and background. The quantitative content of the
chemical element (%) relative to the base was determined
using a calibration graph. The results were processed using
mathematical statistical methods. The loss in mass upon
drying and the content of total ash in the raw material were
determined by the gravimetric method according to the
State Pharmacopoeia of Ukraine. Results and discussion.
Nineteen mineral elements were experimentally identified
and their content determined in the grass and flowers of two
investigated varieties of snapdragon. Among the identified
elements, five belong to macroelements (potassium,
sodium, calcium, phosphorus, magnesium), eleven to
microelements (iron, manganese, zinc, copper, silicon,
strontium, molybdenum, nickel, cobalt, aluminum, arsenic),
and three to toxic elements (lead, cadmium, mercury).
Among the identified mineral elements, essential elements
were highlighted, meaning those vital for the normal
functioning of the immune and other systems in humans.
All the determined 5 macroelements are essential
(potassium, sodium, calcium, phosphorus, magnesium).
Additionally, 7 microelements were classified as essential
(silicon, iron, manganese, zinc, copper, molybdenum,
cobalt), and 2 were considered conditionally essential
microelements (nickel, arsenic). Comparing the content of
essential elements in the raw material of snapdragon, the
highest values were found in the grass of the Overture
variety, while the lowest were in the flowers of the same
variety. Different types of raw materials from the Snappy
variety showed almost no difference in the content of these
elements. The analysis of the total content of mineral
elements in the investigated raw material revealed a slightly
higher content in the grass of the Overture variety
compared to other types of raw material (4198.50 = 125.95
mg/100 g). The lowest content of the examined elements
was recorded in the flowers of the same variety (3765.60 +
112.97 mg/100 g). Although the list of available
microelements was broader, in terms of quantitative
content, macroelements predominated in the investigated
raw material. Among the macroelements, potassium,
calcium, magnesium, and phosphorus predominated in all
types of raw materials. The Snappy variety grass
accumulated a slightly higher amount of sodium. The
flowers of the Overture variety had a lower potassium
content compared to the grass, while in the flowers and
grass of the Snappy variety, the difference in values was not
significant. The calcium and phosphorus content in the
flowers of both varieties was approximately at the same
level and lower than in the grass. The magnesium content
was higher in the grass of the Overture variety. Silicon,
strontium, iron, and aluminum were next in abundance. The
content of these microelements in the grass of both varieties
had similar values. The analysis of flowers showed that
magnesium, as well as strontium, iron, and aluminum,
predominated in the raw material of the Snappy variety,
while in the flowers of the Overture variety, a higher silicon
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content was observed. Manganese, zinc, copper,
molybdenum, nickel, lead, and cadmium were accumulated
in small amounts and did not significantly differ in content
in all types of snapdragon raw materials. The total content
of macroelements was higher in the grass of the Overture
variety (3732.00 + 111.96 mg/100 g). The grass and flowers
of the Snappy variety had similar values (3425.00 + 102.75
mg/100 g and 3416.00 + 102.48 mg/100 g, respectively)
and occupied the second position in terms of the quantity of
macroelements. The least amount was determined in the
flowers of the Overture variety (3305.00 + 99.15 mg/100
g). The content of microelements in the investigated raw
material of snapdragons did not significantly differ. The
smallest total content was observed in the grass of the
Snappy variety (413.51 + 12.40 mg/100 g). The content of
toxic elements, such as cadmium, cobalt, mercury, lead, and
arsenic, did not exceed the permissible limits set by the
State Pharmacopoeia of Ukraine. The ash content and
values of loss on drying were determined in the raw
material of 7 series. The ash content in the grass of
snapdragon varieties Snappy and Overture was 8.46 + 0.25
% and 10.14 + 0.30 %, respectively. In the flowers of both
examined varieties, this indicator hardly differed (8.60 £
0.26 % for Overture and 8.70 + 0.26 % for Snappy). The
highest ash content was determined in the grass of
Snapdragon Overture, and the lowest was in the grass of
Snappy. The loss in mass during drying was 12.28 + 0.33 %
in the grass of Snapdragon Snappy and 12.23 +0.32 % in
the grass of Overture. In the flowers of Overture, the loss in
mass during drying was 12.35 + 0.36 %, and for Snappy, it
was slightly higher at 12.57 + 0.39 %. Conclusions. The
study investigated the mineral composition of Snapdragon
Snappy grass and flowers, determining the loss in mass
during drying and the ash content in this raw material.
Potassium, calcium, magnesium, phosphorus, sodium, and
silicon predominated in both grass and flowers. The content
of other elements was lower. The results obtained showed
that the raw material of the studied varieties did not
significantly differ in composition and content of mineral
elements, total ash, and loss of mass during drying. The
content of toxic substances did not exceed the permissible
limits. The obtained experimental data will be used for the
standardization of garden snapdragon plant material and the
development of medicinal products based on it.

Keywords: Antirrhinum majus L., Snapdragon, mineral
composition, essential elements

References

1. Olmstead RG, Depamphilis CW, Wolfe AD, et al.
Disintegration of the scrophulariaceae. American Journal of
Botany. 2001 Feb;88(2):348-61 DOI: 10.2307/2657024

2. Sagallah, FG (Sagallah, Fadi G.) ; Hamed, WM
(Hamed, Wafaa M.) ; Talib, WH (Talib, Wamidh H.) In
Vivo Evaluation of Antirrhinum majus' Wound-Healing

DOI: 10.5281/zenodo.10255409

Activity. Scientia pharmaceutica. 2018. Ne45. DOI:
10.3390/scipharm86040045

3. Sagallah, FG (Sagallah, Fadi G.), Hamed, WM (Hamed,
Wafaa M.), Talib, WH (Talib, Wamidh H.), et al.
Antimicrobial activity and molecular docking screening of
bioactive components of Antirrhinum majus (snapdragon)
aerial parts. Heliyon. 2022.

DOI: 10.1016/j.heliyon.2022.e10391

4. Jina Seo, Jungjae Lee, Hyi Young Yang, et al.
Antirrhinum majus L. flower extract inhibits cell growth
and metastatic properties in human colon and lung cancer
cell lines. Food Science & Nutrition. 2020. Ne8. p. 6259-
6268. DOI: 10.1002/fsn3.1924

5. Grzeszczuk M., Stefaniak A., Meller E., et al. Mineral
composition of some edible flowers. Journal of
Elementology. J. Elem., 23(1): 151-162. DOI:
10.5601/jelem.2017.22.2.1352

6. Bryzitska, A.M. Potassium. Pharmaceutical
Encyclopedia. National Pharmaceutical University. In
Ukraine.

URL:
https://www.pharmencyclopedia.com.ua/article/3401/kalij
7. Bryzitska, A.M. Calcium. Pharmaceutical
Encyclopedia. National Pharmaceutical University. In
Ukraine.

URL:
https://www.pharmencyclopedia.com.ua/article/3415/kalcij
8. Ostashko, V.F. Macroelements. Pharmaceutical
Encyclopedia. National Pharmaceutical University. In
Ukraine.

URL:
https://www.pharmencyclopedia.com.ua/article/1307/makro
elementi

9. Ostashko, V.F. Microelements. Pharmaceutical
Encyclopedia. National Pharmaceutical University. In
Ukraine.

URL:
https://www.pharmencyclopedia.com.ua/article/1466/mikro
elementi

10. The State Pharmacopoeia of Ukraine: in 3 volumes /
State Enterprise Ukrainian Scientific Pharmacopoeial
Center for Quality of Medicines. — 2nd edition. —
Kharkiv: State Enterprise 'Ukrainian Scientific
Pharmacopoeial Center for Quality of Medicines,' 2015. —
Vol. 1. — 96, 573 p. ISBN 978-966-97390-0-1. In Ukraine
11. Maria Antonietta Zoroddu, Jan Aaseth, Guido Crisponi
et al The essential metals for humans: a brief overview.
Journal of Inorganic Biochemistry. Vol. 195, June 2019,
Pages 120-129. DOI: 10.1016/j.jinorgbio.2019.03.013.



