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THE STUDY OF NITRATES AND INORGANIC ELEMENTS
COMPOSITIONS CONTENTS IN TYPES OF GENUS
CARDUUS L. HERBS AND EXTRACTS

By ionometric and atomic emission spectroscopy methods has been used for research. The contents of nitrates and
15 inorganic elements has been determined in groves of genus Carduus L. herbs and extracts. The herbs of Carduus
nutans L. genus: Carduus nutans L., Carduus acanthoides L. species are perspective for use as hepatoactive, hepato-
protective and antioxidant drugs. The content of nitrates in flowers (leaves) of Carduus L. genus: Carduus nutans L.
(mg/1000 g), up to 180.90 + 15.33 (220.14+18.33); Carduus acanthoides L. (mg/1000 g), up to 188.86 + 15.67 (228.30 + 20.72)
has been determined. The herbs of Carduus nutans L., Carduus acanthoides L. are contented of macro- and micro-
inorganic elements (K, Ca, Mg, Fe) in sufficiently high concentrations; the inorganic element (Sr) in chronic values;
the inorganic elements (Pb, Co, Cd, As, Hg) in significant concentrations. The contents of nitrates in lyophilized water
extracts of herbs of Carduus nutans L., Carduus acanthoides L. up to 27.0-31.5 %; inorganic elements up to 10.5-11.0 %

has been determined.
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INTRODUCTION

The Carduus L. genus of Asteraceae family counts to
120 species in native flora of Europe, Asia, North Africa,
North America and Canada, China, Argentina, Australia,
New Zealand and other countries [5, 8,9, 15, 16].

Up to 30 species of Carduus L. genus are grows in
Ukraine. The most widespread species it is been Carduus
nutans L. and Carduus acanthoides L. They sprout as ru-
deral plants in steppes of east and western Ukraine up to
left-bank of Polesya (Palsy), in Crimea, South and cent-
ral regions. They mainly grows on open muddy places,
pastures, sides of roads, steppe hills, lime stones, black
earth soils [8].

For the first time a chemical composition of flowers
and leaves of Carduus nutans L. genus species had been
studies: flavonoids, hydroxycinnamic acids, organic acids,
amino acids, coumarins, mineral elements, essential oils,
sesquiterpenoids lactones have been quantified [5, 13, 14].

There is infusion (1:10) of species of Carduus L. ge-
nus in modern medicine of many countries of the world is
applied. Infusion is appointed for treatment of diseases
of gastrointestinal tract, hepatoprotective and antioxidant
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medicinal means. Also a water extract with roots shows
scolative, antioxidant and anti epilepsy actions. The nor-
malizing operating is set on functioning of liver, especi-
ally at viral, chemical and mechanical damages [5, 11, 13].

For treatment and prophylaxis of diseases of liver
apply a phylogenetic near type Carduus marianus L. of
Carduoideae Kitam. subfamily and drugs from the herb-
al raw materials.

They shows the expressed antioxidant, detoxical, im-
mune modulating, membrano - proliferative activities, sti-
mulated the biosynthesis of proteins and phosphotides [6].

Pharmacological studies undertaken, that lyophilized
water extracts from the herbs Carduus nutans L., Carduus
acanthoides L. species on the laboratory setting “Chris
Alpha 1-2 LD plus (Germany)” expose an hepatoactive,
hepatoprotective and antioxidant actions.

The biological activity did not yield to basic drugs
from the herb of Carduus marianus L. specie. They are
less toxic and well carried by laboratory animals at the
protracted application.

The most widespread species Carduus nutans L. and
Carduus acanthoides L. are perspective for a purveyance
and receipt of modern medicinal means.

The species of genus Carduus L. sprout in unfavorable
terms and accumulate toxic pollutants from an environment.
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Table 1

THE QUANTITATIVE CONTENCE OF NITRATES IN FLOWERS, LEAVES AND LYOPHILIZED WATER EXTRACTS
FROM HERBAL RAW MATERIALS CARDUUS NUTANS L., CARDUUS ACANTHOIDES L. SPECIES
(x + Ax), mg/kg, p = 6, (MAY-JULY) 2013-2015

The botanical name Flowers Leaves Lyophilized water extracts
Carduus acanthoides L., 118.20 £ 10.72 140.19 + 12.72 39.60 + 3.55
Donetsk region, s. Druzhkovka
Carduus acanthoides L., 150.30 + 13.65 180.11 + 16.30 46.98 + 4.20
Zaporozhzhia region, s. Tokmak
Carduus acanthoides L., 188.86 + 15.67 228.20 +20.72 60.00 + 5.09
Donetsk region, s. Kramatorsk
Carduus acanthoides L, =~ 110.10 £ 9.24 133.41 + 12.00 27.06 £ 2.55
Zaporozhzhia region, s. Melitopol
Carduus acanthoides L., 13031+ 11.81 153.10 + 12.80 46.12 420
Kherson region, s. Nova Kachovka
Carduus nutans L. Dnipro region, s. Nicopol 120.20 +10.77 144.08 +13.00 42.34+3.55
Carduus nutans L., Poltava region, s. Piriatin 180.90 + 15.33 220.14 £ 18.33 54.11+4,51
Carduus nutans L., s. Jalta, AR Krym 170.14 + 14.13 198.18 + 16.66 52.92 +4.80
Carduus nutans L., s. Khmelnytsk 80.13+7.34 111.55+9.34 29.70 £ 2.74
Carduus nutans L., Dnipro region., s. Solone 90.55 + 7.60 122.18 +11.00 27.54 + 2.50

Standartization of herbal raw materials and extracts
must set contains of toxic nitrates, inorganic elements
and general ash [1, 7, 10, 12].

MATERIALS AND METHODS

A research object were flowers and leaves procured
in the different regions of Ukraine in the period of flowe-
ring (may-september) (DFU, Vol. 1, add. 1.2.) [4]. Drying
was conducted in a drying chamber during 15 hours.

An analysis was conducted by physical and physi-
cal-chemical methods.

The nitrates identified on a reaction with a diphe-
nylamine in the concentrated sulphuric acid.

The quantitave contain of nitrates was conducted by
a ionometric method on a device EV-74 (Belarus) with
nitrate-selective electrode of type EI-NO;, (an electrode
of comparison is a chlorine-silver) [7].

Hinge-plate of the herbal raw materials (lyophilized water
extracts) 10.0 g was dispergated, carried in a retort on 100 mls,
added 50 ml solution 1 % of KAI(SO,), x 12H,0, mixed carefully
3 min, measured potential of electrode (mV).

The quantities contain of nitrates was expected on
the gouge chart of standard solution of potassium of ni-
trate in a solution 1 % of KAI(SO,), x 12H,0.

Authentication and quantitative determination of ele-
ment composition contain of the investigated herbal raw
materials (lyophilized water extracts) was conducted by
the method of atomic-emission analysis on the spectro-
meter of DFC-8 with the sprayer of IBC-28 at character-
istic long waves [1, 2, 12].

Hinge-plate of the herbal raw materials (lyophilized
water extracts) 0.3 g was dispergated, was entered in a
quartz cups, added 10 ml solution of sulphuric acid 5 %,
dried out (t = 105 °C) to permanent mass.

The quartz cups was entered in a muffle stove up to
5 hours (t = 500 °C), cooled, weighed. Was dissolved in

the diluted sulphuric acid, entered in the electro termi-
cal analyzer of device.

The atomization of tests was conducted on the gra-
phite electrodes of device in the digit of arc of altemating
current (I=16 A, U=220v, t=60 sec).

The spectrums were registered on a spectrograph
DFC-8 (diffraction grate 600 st./mm at the three-lens sys-
tem of illumination of crack). Intensity of lines in spec-
trums was fixed by a micrometer MF-4 (A = 196-706.5 nm).
Measuring temperature (t = 23-25 °C).

In parallel was conducted measuring of solution of
comparing to the analogical reagents. The results were
treated by the method of mathematical statistics with the
use of license program “Statistica 6.0 for Windows” (Stat.
Soft. Inc., No. AXXR712D833214FANS).

Authenticity of differences sizes of concentrations was
estimated on the t-criterion of Student (p > 95%) [2, 3].

The results of researches is driven to the Tab. 1, 2.

RESULTS AND DISCUSSION

The accumulation of nitrates in the leaves of Carduus
nutans L., Carduus acanthoides L. species were higher than
in flowers. It is not between with the species of Carduus
L. genus differences.

The lyophilized water extracts from water extractions
(1 :5) were distinquished on the laboratory freez dryer
“Christ Alpha 1-2 LDplus” (Himeyunna) by the method
of drying during at 6 hours.

The flowers, leaves and lyophilized water extracts
from herbs of Carduus nutans L., Carduus acanthoides L.
species were contented the nitrates level more than toxi-
cally concentrations (up to 300-370 mr/xr) [7, 10].

The concentrations of nitrates and inorganic elements
in lyophilized water extracts from herbs of Carduus nu-
tans L., Carduus acanthoides L. species up to 27.0-31.5 %
and 10.5-11.0 % has been determined.
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Table 2

THE QUANTITATIVE CONTENCE OF INORGANIC
ELEMENTS IN HERBS AND LYOPHILIZED WATER
EXTRACTS CARDUUS NUTANS L., CARDUUS
ACANTHOIDES L. SPECIES, ZAPORIZHZHIA REGION,
S. TOKMAK (MAY-JULY 2015 p.)
(mg/100g (x +AX,n=6

The name of A, Carduus Carduus
elements HM) nutans L. acanthoides L.
. 518+047 | 450+0.41
Zinc (Zn) 21391 (047 0.05) | (0.45 +0.05)
. . 0.14£001 | 012+0.01
Nickel (Ni) 23201 0.01+0.001) | (0.01 £ 0.001)
4320393 | 30.19+2.73
Iron (Fe) 2483 1 (393+042) | (3.03+031)
N . 140.14+12.74| 60.14 +5.00
Silicon (1) 2516 | (1273+1.29) | (547 +0.55)
0.48£0.05 | 033003
Manganese (Mn) | 279:5 | 04+ 0.003) | (0.03 £ 0.002)
. 238.40 £ 21.64 | 180.40 + 13.59
Magnesium (Mg) | 2852 | " 17, 0.22) | (18.02 £ 1.90)
. 265+023 | 1.99:0.18
Aluminum (A1 3093 | (024002) | (0.20%0.02)
0.09+0.01 | 0.07+0.01
Molybdenum (Mo) | 313.3 | 41+ 0.001) | (0.01 * 0.001)
1.70£021 | 0.90+0.08
Copper (Cu) 32471 (0.15+0.02) | (0.08 % 0.001)
78.18+7.05 | 56.20 +5.10
Phosphorus (P) | 357.9 | (7 654 0.76) | (5.62 % 0.55)
. 840.44  75.19 | 500.00 + 48.18
Calcium (Ca) 4226 | 7736+ 7.80) | (4546 + 4.66)
. 280£0.26 | 1.65%0.15
Strontium (Sr) | 460.0 1 554 0.03) | (0.15+0.02)
. 56.14+ 420 | 3555 +3.22
Natrium (Na) 890 1 561+052) | (323+034)
. 290.20 + 25.42 | 165.13 + 15.10
Potassium (K) 7065 1 2638+ 277) | (1651 +1.79)
7.88+0.72 | 6.25%059
Mass of general ash (%) (0.82+0.09) | (0.73 +0.08)

The herbs of Carduus nutans L., Carduus acanthoides L.
species were contented 15 inorganic elements, from that
essential macro- and micro- inorganic elements (Ca, Cu,
Fe, K, Mg, Mn, Zn, Co, P, Mo) in sufficiently high concent-
rations. The herb of Carduus nutans L. specie in high con-
centrations was contented macro- inorganic elements
(mg/100 g): Ca (840.44 + 75.19), K (290.20 * 25.42),
Mg (238.40 + 21.64), Si (140.14 + 12.74), P (78.18 £ 7.05),
Na (56.14 * 4.20); micro- inorganic elements (mg/100 g):
Fe (43.20 + 3.93), Zn (5.18 * 0.47), Al (2.65 + 0.23). The
herb of Carduus acanthoides L. specie in high concentra-
tions was contented macro- inorganic elements (mg/100 g):
Ca(500.00+48.18),K(165.13 +15.10), Mg (180.40 + 13.59),
Si(60.14 +5.00), P (56.20 £ 5.10), Na (35.55 # 3.22); mi-
cro- inorganic elements (mg/100 g): Fe (30.19 + 2.73),
Zn (4.50 + 0.41), Al (1.99 + 0.18).

The accumulation of toxically inorganic elements (Pb,
Cd, Co, Hg, As,) were contented (< 0.01-0.03 mg/100 g),

the inorganic element (Sr) in chronic values (0.95 + 0.09-
2.21+0.02) [1].

Formation of general ask is insignificant higher in a
herb of Carduus nutans L. (mg/100 g) (up to 7.88 + 0.72),
than in a herb of Carduus acanthoides L. (mg/100 g) (up
to 7.88 £ 0.72), that is may be related to the different level
of accumulation of inorganic elements.

CONCLUSIONS

1. By ionometric method in a herbal raw materials of
Carduus nutans L., Carduus acanthoides L. species in
the period of flowering were contented the nitrates,
considerably higher in leaves (111.55 + 9.34-228.20 +
20.72 (mg/kg)), than in flowers (80.13 + 7.34-188.86 +
15.67(mg/kg)). The passing of nitrates in lyophilized
water extracts up to 27.0-31.5 %.

2. By atomic emission spectroscopy method in flowers
and leaves of Carduus nutans L., Carduus acantho-
ides L. species in the period of flowering were con-
tented the 15 inorganic elements, from that 10 es-
sential macro- and micro- inorganic elements in suf-
ficiently high concentrations, 6 toxically inorga-
nic elements (Pb, Cd, Co, Hg, As,) were contented
(< 0.01-0.03 mg/100 g),the inorganic element (Sr)
in chronic values (0.95 + 0.09-2.21 + 0.02 mg/100 g).

3. Herbal raw materials, related to ruderal, it is neces-
sary to store in according to the ratified requirements
for prevention of contamination toxic nitrates and
inorganic elements.

4. High content level of nitrates and inorganic elements
in the investigated herbal raw materials and water
lyophilized extracts testifies to the necessity of de-
termination of these substances.
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T. U. Bastanuyk, O. B. Ma3yiuHs, T. B. Onpomasckas, A. 0. OcraneHKo

HU3YYEHHUE COAEP)KAHHUA HUTPATOB U HEOPTAHUYECKHX 3JIEMEHTOB B PACTUTE/IbHOM ChIPBE U

JKCTPAKTAX U3 BUJ OB POJA CARDUUS L.
MeTojaMu HOHOMETPUHU U aTOMHO-3MHUCCUOHHOU CIEKTPOCKONUH YCTAHOBJIEHO COZepKaHUe HU-
TpaToB U 15 HEOPraHUYECKHUX 3JIEMEHTOB B PACTUTEJbHOM ChIpbe U 3KCTPAKTaX U3 BUJOB pojJa
Carduus L.: Carduus nutans L., Carduus acanthoides L., nepcneKTUBHBIX /i IPUMEHEHHUS B Kaye-
CTBE relaTO3allUTHBIX U aHTUOKCUJAHTHBIX cpeAcTB. CoJlep>KaHue HUTPATOB B coliBeTUSIX Carduus
nutans L. (Mr/1000 r) coctaBaso go 180,90 + 15,33, Carduus acanthoides L. o - 188,86 + 15,67;
nas auctbeB Carduus nutans L. - go 220,14 + 18,33, Carduus acanthoides L. - no 228,30 + 20,72.
[lepexos HUTPATOB B IMOQUIU3UPOBAHHBIE BOJHbIE SKCTPAKThI COCTABJIsA B ipefenax 27,0-31,5 %,
HeopraHuieckux 3jieMeHToB — 10,5-11,0 %. [Ipu 3aroToBKe pacTUTENBHOIO ChIPbs AJis NpeoTBpa-
IleHHs] TOGOYHOr0 AeHCTBUS HE06X0UMO KOHTPOJUPOBATh COJlepKaHUe TOKCUYHBIX HUTPATOB U
HeopraHuyeckux aseMmeHToB (Sr, Ni, Pb, Co, Cd, As, Hg) no nokasaTesisiM npezejbHO-A0MyCTUMON
KOHIIEHTPaLUHU.
Knio4yeBble c10Ba: HOHOMETpPHSI; aTOMHO-9MUCCUOHHAs CIIEKTPOCKONUS; TPABa; COLLBETHUS; YePTO-
M0JI0X MOHUKILUUH; 4epTOMO0JI0X aKAHTOBU/AHBIN; HUTPAThI; TMOPUIN30BaHHbBIE BOJHbIE 3KCTPAKThI;
renaTonpoTeKTOpHasi U aHTUOKCUAAHTHAsi aKTUBHOCTh

YAK 615.322:582.998.16’19:546

T. 1. Basranuyk, O. B. Masyuiiy, T. B. OnpomaHceka, A. 0. OcranneHkKo

BU3HAYEHHS BMICTY HITPATIB TA HEOPTAHIYHMX EJIEMEHTIB Y POC/IMHHIN CUPOBHHI TA

EKCTPAKTAX 3 BUZIB POALY CARDUUS L.
MeTozamu ioHoMeTpii Ta aToMHO-eMicifiHOI cieKTpocKomii BcTaHOBJIEHO BMicT HiTpaTiB Ta 15
HeOPTaHIYHUX eJleMeHTIB y POCMHHIA CHPOBUHI Ta eKCTpakTax 3 BUAIB poay Carduus L.: Carduus
nutans L., Carduus acanthoides L., nepcieKTUBHUX JJIs1 3aCTOCYBAaHHS B SIKOCTI relaTO3aXMCHUX Ta
AHTHUOKCUJAHTHUX 3aco6iB. BmicT HiTpaTiB y cyupiTTax Carduus nutans L. (Mmr/1000 r) ckiazaB fo
180,90 £ 15,33, Carduus acanthoides L. - 50 188,86 *+ 15,67; gns avcta Carduus nutans L. - 5o 220,14 +
18,33, Carduus acanthoides L. - no 228,30 + 20,72. [lepexij HiTpaTiB y JliodinizoBani BoAHI eKCTpaKkTH 6YB
y Mexax 27,0-31,5 %, HeopraHiyHuX eseMeHTiB- 10,5-11,0 %. [Ipu 3aroTiBji pocJMHHOI CHPOBHUHHU
JLJ1 3ar06iraHHsa no6iyHik Aii He06XiHO KOHTPOJIIOBATH BMICT TOKCUYHHUX HITpaTiB Ta HeopraHiy-
Hux eneMeHTiB (Sr, Ni, Pb, Co, Cd, As, Hg) 3a nokasHHKaM{ rpaHUYHO-NIPUITYCTHMOI KOHLIeHTpaIiil.
Kro4oBi csioBa: ioHoMeTpist; aTOMHO-eMiciliHa CIeKTPOCKOMis; TpaBa; CyLBITTS; OYASK MOHUKJINH;
OyAsK aKaHTONOAi6HUH; HiTpaTH; JiodinizoBaHi BOJHI eKCTpaKTH; reNaTONPOTEKTOPHA Ta aHTHU-
OKCHUJAHTHA Jif

Adpeca 05 aucmygauHsi: Hapivimia go pemakuii 23.11.2016 p.
69095, M. 3anopixoks, np. CobopHui, 144, k. 153.
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