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AOCHUKEHHSA MIHEPAJIBHUX EJTJEMEHTIB
Y CHPOBHHI KOCMEI ABIMIITEPUCTOI
(COSMOS BIPINNATUS CAV.)

Awmina Jleiineka, Ipuna ’Kypasean

HanionanbHnii papManeBTHYHNN yHiBepcHTeT
Ykpainu

Beryn

MinepanbHi  €IeMEHTH HAKONHWYYIOTBCS B  PI3HHAX
YaCTHHAX POCIUH 1 HAIXOISTh B OPTaHi3M JIFOIIHH 3 KO0,
METHYHAMU 100aBKaMU Ta JIKAPCHKUMH POCITHHHUMH
3acobamu [1, 2]. Bimomo, mo Makpo- Ta MiKpOeJIeMEeHTH
OepyTh y4acTb y 6aratbox MeraboiuyHuX npouecax [3, 4].
MiHepaJbHi e1eMEeHTH B POCIIMHHIN CHUPOBUHI MICTATHCS Y
OlomocTymnHil 11 opraHi3aMa (opMi, B pe3yJIbTaTi 4oro
AKTHBHO BIUIMBAIOTh Ha CTAH 3JI0POB’Sl, MOXKYTh BHUSBJIATH
SIK JIIKYBaJIbHI BIACTUBOCTI, TaK 1 MaTH TOKCUYHUH BIUIUB
[1,2,5]. Tomy BUB4EHHS MiHEpAILHOTO CKIIALy POCITHHHOT
CHPOBHHH € aKTyaJbHMM. HamMM MpoJoBXeHO BHBUYCHHS
kocMmel asiuinepuctoi (Cosmos bipinnatus Cav.) poxunu
aiictpoBi (Asteraceae), sxka Oynma BUpoIIeHa B YKpaiHi.
Panimme MiHepanbHI  €IEMEHTH IHOTO BHAY HE
JOCTIKYBAINCh, TOMY OYyJO MOUUIPHHM MPOBECTH iX
BUBUECHHS JJIsl MOJANIBINOI CTaHAAPTU3allii CUPOBHHH Ta
PO3pOOKH JIIKAPCHKHMX POCIMHHUX 3ac00IB Ha ii OCHOBI.
MeTtorww poboTm Oyio JOCTIKCHHS MiHEpaIbHUX
€JIEMEHTIB METOIOM aTOMHO-EMICIHHOI crieKTpoMeTpii y

HaciHHi, cTe0Jiax, TpaBi, JIUCTI, KBITKAaX i KOPEHAX KocMei
JBIYiIIEPHUCTOI.

Marepiann Ta MmeToan

JUis mocnipKeHHsT BHKOPHCTOBYBAJM HACIHHS, CTeOa,
TpaBy, JIMCTS, KBITKM Ta KOPEHI KOCMEi JBIUilepHCTOi.
Crebuia, TpaBa, JIMCTS Ta KBITKU OYyJIM 3aroTOBJIEHI y (a3i
LBITIHHS POCJIMHY Y JIUIHI — CEPIIHI, HACIHHA Ta KOpEeHi —
y BepecHi 2022/2023 p. y XapkiBcbkiii oomacti (Ykpaina).

BuBueHHs SKICHOTO CKJIamy Ta KUTBKICHOTO
BMICTy MiHEpAIFHUX €JIIEMEHTIB MPOBOJWIN METOIIOM
aTOMHO-eMiCiiHOi ~crekTpoMeTpii 3  ¢ororpadigHoio
peectpariero Ha 0a3i Bimgmimy aHamiTHgHOI XiMmii iM. A. B.
brmanka JJHY HTK «lactutyT MoHOkpuctanmiz HAH
VYkpainuy», mig kepiBHUUTBOM M.H.c. Onenu ['puimHoi 3a
BiZIOMOIO METOUKOIO.

Juna awmanizy mo 2,0 r (ToyHa HaBaXKKa)
JOCTIKYBAHOI ~ CHPOBHHM  KOCMel  JBIYMIIEPHCTOL
00poOJsIIM  CIpUaHOK  KUCIIOTOKO  PO3BEICHOI 3
MONANBIIAM OOBYTIIFOBaHHAM y My(QenpHIH medi mpu
temneparypi mo 500° C. Ilpobu BumapoByBamm 3
rpadiTOBHUX €IEKTPOIIB, CHIIa 3MIHHOTO CTPYMY y PO3psii
Oyru nopiBHIOBanma 16 A, ekcrmosmmis — 60 cexynn [6].
Peectpamiro cmekTpiB 3IiliCHIOBaIM 3a JIOIOMOTOIO
cuekrporpady HDPC-8, iHTeHCHBHICTE JiHIN y cHeKTpax
aHami3oBaHMX Tpod 1  TpagyloBalbHHX  3pa3KiB
BHMIPIOBAJIH 3 BUKOPHCTaHHAM MikpodoTtomerpa MD-1.

Tabauus 1. BvicT MiHepabHHX eJIEMEHTIB Y CHPOBHHI KocMel ABivinepucToi

Bmicm enemenmy, me/100 2
Enemenm Cuposuna xocmei 0giuinepucmoi
Hacinna Cmeobna Tpasa Jucma Keimku Kopeni

Fe 14,10 £0,41 5,00+0,15 48,60+1,45 45,60+1,37 8,70+0,26 64,00+1,92
Si 38,00+1,14 38,00+1,14 210,00+6,30 190,0045,70 61,00+1,83 | 510,00+15,30
P 280,00+8,40 175,00+5,25 | 345,00+£10,35 | 240,00+7,20 260,00+7.80 | 245,00+7,35
Al 18,80+0,54 5,80+0,17 48,60+1,46 45,60+1,37 17,40+0,52 76,80+2,31
Mn 4,70+0,14 0,60+0,02 16,20+0,49 16,80+0,50 2,10+0,06 2,90+0,09
Mg 235,00+7,00 220,00+6,60 | 380,00+£11,40 | 480,00+14,40 | 350,0+£10,51 | 225,00+6,75
Ni 0,13+0,01 0,06+0,01 0,05+0,01 0,01< 0,01< 0,32+0,01
Mo 0,05+0,01 0,05+0,01 0,05+0,01 0,06+0,01 0,09+0,01 0,11+0,01
Ca 350,00+10,50 | 490,00+14,70 | 1080,00+32,40 | 1200,00+£36,00 | 700,00+21,00 | 500,00+15,01
Cu 1,90+0,06 0,29+0,01 0,65+0,02 0,48+0,01 0,52+0,01 3,20+0,09
Zn 1,40+0,04 0,60+0,01 2,10+0,06 1,80+0,05 1,30+0,04 10,90+0,33
Na 33,00+0,09 30,00+0,90 86,00+2,58 96,00+2,88 30,00+0,91 96,00+2,88
K 1310,00+39,30 | 1740,00+52,20 | 3000,00+90,00 | 3120,00+93,60 | 2610,00+78,30 {2050,00+61,50
Sr 10,30+0,31 5,80+0,02 2,90+0,09 9,60+0,29 0,90+0,03 10,20+0,31

Ipumimxka. C0<0,03; Pb<0,03; Cd<0,01; As<0,01; Hg<0,01
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ExcrieppuMeHT NMpOBOAMIM HPH YaCTOTI MiNATIOBATBHIX
iMmoyneciB 100 po3psimiB /  CeKyHAY; AaHAJNITHIHHHA
MPOMIXKOK CKJIaIaB 2 MM, IIMPHHA IUIMHK cHeKTporpada
nopiBaioBasia 0,015 wmm. ChoekTpu peectpyBaid y
miarmasoni 230-330 M. 3a TpanyloBalbHUM rpadikoM
3HAXOJIUIIM BMICT eJIEMEHTa y 3011

Bwmict enemenra B pocnuHHIM cupoBuHi (X, %)
po3paxoByBaiu 3a (HOpPMYJIO0:

X =a-malm, ne a— Bmict enementy B 30.1i (%); mi— Maca
3oim (T); m — Maca cupoBHHH (T). BMicT 3aransHoi 30511
BU3HaYaH 3a MmeTogukor DY 2.0, T. 1, 3aranpHa crarts
2.4.16 «3aranbHa 301a» [7].

Pe3yabTaTi T2 00rOoBOpeHHs

Merto0M rpaBiMeTpii BCTAHOBJICHO BMICT 3arajbHOi 30JIH
y Haciui (4,73 £ 0,15 %), cTebmax (5,86 £ 0,18 %), Tpasi
(10,82 £ 0,32 %), mucri (12,04 + 0,36 %), kBiTKax (8,79 £
0,26 %) Ta xopensx (6,37 + 0,19 %) kocmei
IBidinepucToi. BmicT MiHepabHUX €IIEMEHTIB y
JOCIIKYBaHi CHPOBUHI KOCMel IBIYiIEpUCTOl HaBeIEHO
y Tabmumi 1.

3a pe3ysipTaTaMy €KCIIEPUMEHTY B yCiX 3pa3kax
CHUPOBHMHH KOCMei ABidinmepucToi imeHTH(dikoBaHO 1O 19
€JIEMEHTIB Ta BHU3HAYCHO iX BMICT. 3arajJbHUH BMiCT
enemenTiB (Mr/100 r) OyB HaiiOnbInM y nucTi (5445,94 +
163,38) ta tpasi (5220,15 £ 156,61), nemo MeHIIUM — Y
kBiTkax (4042,01 + 121,26); y xopensx (379443 =+
113,83), crebnax (2711,20 + 81,34) Ta Hacinni (2297,38 £
68,92) MiHepalbHI €JIEMCHTH BH3HAYCHO B MCHIIIN
KimpKkocTi. Cepenl €NeMEHTIB Yy BCIX TOCTIIKYBaHUX
3pa3Kkax 3a BMICTOM MepeBaKANIHM Kamid Ta KaJbIid. Y
MIHOPHHX KIUTBKOCTSIX B yCiX BHAAaX CHPOBHHH BH3HAYCHI
moumi6aen (0,05 + 0,01mr/100 T — 0,11 £ 0,01 Mr/100 1) Ta
HIKOJI, MaKCHUMaJbHHH BMICT SKOTO CIIOCTEpiraBcs Yy
kopensix ~ pocimam (0,11 = 0,01 wmr/100 ).
CHiBBIIHOIICHHST B3a€MO3aJIEKHOIO TAaHJEMY Kauiii
HaTpiil y HaciHHI ckiajano maibke 1:40, crebmax — 1:58,
Tpasi — 1:35, mucti — 1:33, kBiTkax — 1:87, kopensix — 1:21.
HaiiBuiuit BMicT KanbLito 3adikcoBaHO y JHCTI KocMel
neiginepuctoi (1200,00 £ 36,00 mr/100 r). BmicT depymy
(64,00 + 1,92 mr/100 r), cunimiro (510,00 £ 15,30 mr/100
1), amoMmiHiro (76,80 £ 2,31mr/100 r), uaky (10,90 £ 0,33
Mmr/100 1) ta xynpymy (3,20 = 0,09 mr/100 T) OyB BHIIE ¥
KopeHsx pocimad. Y HaciHHi (10,30 + 0,31mr/100 1) Ta
kopensx (10,20 + 0,31 mr/100 1) BMICT CTpOHIIIO Maiike
HE BiApi3HABCA. BMicT BaXKMX MeTaiB 3HAXOIUBCS Y
Me)Xax BHMOT, siKi BUCyBatoThes DY mia pocamHHOL
CUPOBHHU [7].

Pe3ynbraTi eKCHIEpUMEHTY MalOTh 3HAYCHHS LISt
[0JaJIbIIO0T cTaHjapTu3aii CHPOBUHU KocMel
JBiginepucToi Ta OyIyTh BUKOPHUCTaHI IS PO3POOKH Ha
Hel npoekTiB MK Ta sikapChbKHX pOCIMHHNX 3aC00iB.

BucHoBkH
[IpoBeneni gocmiKeHHsI MiHEPAJILHOTO CKJIaay HaciHHS,
creben, TpaBW, JIMCTS, KBITOK 1 KOpEHIB KocMel

JIBIYIIIEPHUCTOI MOTIHONIOTE BIIOMOCTI MPO i XiMigqHUIHA
CKJaJ, IO MOXe OyTH KOPUCHHM JUIS ITOJAIBIIOI
PO3pOoOKH JTiKapChKUX 3ac00iB Ha ii OCHOBI Ta JTOBOJATH,
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0 BMICT BaXKHX METalIB y IOCHIDKYBAaHUX 3pa3kax
CHPOBHHH 3HaxoAmBci B Mexax BuMmor JDVY, sxi
BHUCYBAIOTBCSA JIO JIKAPCHKOi POCIUHHOI CHPOBUHH.
PesynbraTi BU3HAuYCHHS BMICTY 3arajibHOi 307 Ta
MIHEPaIBHOTO CKJIIAAy MOCIIKYBaHOI CHPOBHUHH KOCMET
JBIYINEPHUCTOI OYyTh BUKOPUCTAHI JJIs 11 CTaHIapTH3AIIIT
Ta PO3pPOOKH JIIKAPCHKUX POCINHHUX 3aCO0IB.

Research of mineral elements in Cosmos bipinnatus
Cav. raw materials

Amina Deineka, Iryna Zhuravel

Introduction. Mineral elements accumulate in various
parts of plants and enter the human body with food,
dietary supplements and herbal medicinals. It is known
that macro- and microelements are involved in many
metabolic processes. Mineral elements in plant raw
materials are contained in a bioavailable form for the
body, as a result of which they actively affect the state of
health, can show both medicinal properties and have a
toxic effect. Therefore, the study of the mineral
composition of plant raw materials is relevant. We have
continued the study of Cosmos bipinnatus Cav. of the
Asteraceae family, which was grown in Ukraine.
Previously, the mineral elements of this species were not
studied, so it was appropriate to study them for further
standardization of raw materials and the development of
herbal medicinals based on them. Materials and
methods. The seeds, stems, grass, leaves, flowers and
roots of Cosmos bipinnatus Cav. were used for research.
Stems, grass, leaves and flowers were harvested in the
flowering phase of the plant in July-August, seeds and
roots in September 2022/2023 in the Kharkiv region
(Ukraine). The study of the qualitative composition and
quantitative content of mineral elements was carried out
by the method of atomic emission spectrometry with
photographic registration on the basis of the analytical
chemistry department named after A. B. Blanka DNU
NTK "Institute of Single Crystals of the National
Academy of Sciences of Ukraine", under the leadership of
M.Sc. Olena Hryshina according to the well-known
method. For the analysis, 2.0 g (exact weight) of the
studied raw material was treated with diluted sulfuric acid
followed by carbonization in a muffle furnace at a
temperature of up to 5007 C. The samples were
evaporated from graphite electrodes, the alternating
current strength in the arc discharge was equal to 16 A,
exposure - 60 seconds [6]. The spectra were recorded
using a DFS-8 spectrograph, the intensity of lines in the
spectra of the analyzed samples and calibration samples
was measured using a MF-1 microphotometer. The
experiment was conducted at a frequency of ignition
pulses of 100 discharges/second; the analytical gap was 2
mm, the width of the spectrograph slit was equal to 0.015
mm. The spectra were recorded in the range of 230-330
nm. The content of the element in the ash was found
according to the graduation graph. The content of the
element in plant material (X, %) was calculated according
to the formula: X = a - m1 / m, where a is the content of
the element in the ash (%); m1 — mass of ash (g); m —
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mass of raw material (g). The content of total ash was
determined according to the methodology of the State
Pharmacopoeia of Ukraine 2.0, vol. 1, general article
2.4.16 "Total ash" [7]. Research results. The total ash
content in seeds (4.73 + 0.15%), stems (5.86 = 0.18%),
grass (10.82 £ 0.32%), leaves (12.04 + 0 ,36 %), flowers
(8.79 £ 0.26 %) and roots (6.37 = 0.19 %) of Cosmos
bipinnatus Cav. According to the results of the
experiment, 19 elements were identified and their content
was determined in all samples of the raw material of
Cosmos hipinnatus Cav. The total content of elements
(mg/100 g) was the highest in leaves (5445.94 + 163.38)
and grass (5220.15 + 156.61), slightly lower in flowers
(4042.01 £ 121.26); in roots (3794.43 + 113.83), stems
(2711.20 £ 81.34) and seeds (2297.38 + 68.92) mineral
elements were determined in smaller quantities. Among
the elements in all studied samples, potassium and
calcium prevailed in terms of content. Molybdenum (0.05
+0.01 mg/100 g - 0.11 + 0.01 mg/100 g) and nickel, the
maximum content of which was observed in the roots of
the plant (0.11 = 0, 01 mg/100 g). The ratio of the
interdependent tandem of potassium: sodium in seeds was
almost 1:40, stems — 1:58, grass — 1:35, leaves — 1:33,
flowers — 1:87, roots — 1:21. The highest calcium content
was recorded in the leaves of Cosmos bipinnatus Cav.
(1200.00 £ 36.00 mg/100 g). The content of iron (64.00 £+
1.92 mg/100 g), silicon (510.00 + 15.30 mg/100 g),
aluminum (76.80 + 2.31 mg/100 g), zinc (10.90 = 0.33
mg/100 g) and copper (3.20 = 0.09 mg/100 g) was higher
in the roots of the plant. In seeds (10.30 + 0.31 mg/100 g)
and roots (10.20 £ 0.31 mg/100 g), the strontium content
was almost unchanged. The content of heavy metals was
within the limits of the requirements put forward by the
Federal State Food and Drug Administration for plant raw
materials. Conclusions. The conducted studies of the
mineral composition of the seeds, stems, grass, leaves,
flowers and roots of Cosmos bipinnatus Cav. deepen the
information about its chemical composition, which can be
useful for the further development of medicinal products
based on it and prove that the content of heavy metals in
the studied samples of raw materials was within the
requirements of the State Federal Office for Medicinal
Plant Materials. The results of determining the content of
total ash and the mineral composition of the researched
raw material of Cosmos bipinnatus Cav. will be used for
its standardization and the development of herbal
medicinal products.

Keywords: Cosmos bipinnatus (Cav.), mineral elements,
atomic emission spectrometry, identification, quantitative
content.
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