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THE MINERAL COMPOSITION OF HERBAL DRUG
OF SAFFLOWER (CARTHAMUS TINCTORIUS. L.)

3507.01; seeds: 1160.56.

Study of the mineral composition of plant material of safflower, flowers, seeds and herb was carried out. Atomic
emission spectrographic method was used and contents of 15 elements were determined. The experimental data in-
dicate quite diverse and abundant element content in safflower material that determines its therapeutic effect. The
results of analysis show elements of content that safflower herb contains the largest amount, and the seeds lowest.
The total amount of all elements of the studied material of safflower (mg/100 g) as follow herbs: 6827.08; flowers:
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INTRODUCTION

Pharmacological effects of plants are the result of sys-
temic effects on the body of separate biologically active
substances (BAS) and it is combination. Besides herbs
have very diverse chemical composition, it is a natural
source of mineral compounds in which mineral are most
available shape for absorption for the body and biologi-
cally available concentrations, and therefore have a higher
physiological activity compared with synthetic analogs [7].

This responsible role of chemical elements are explai-
ned because they are part of the respiratory pigments, vi-
tamins, hormones, enzymes and coenzymes, secondary
substances involved in the regulation of life processes [12, 15].

In practical point of view information about the che-
mical composition of food and medicinal plants are very
important for balanced nutrition, prevention and treat-
ment of diseases [9, 11, 13, 14].

Natural herbal compounds and drugs based on oc-
cupation of a significant place in modern medicine. To
date, for the treatment of diseases are used about 600
types of herbal drugs. One of these plants is safflower
(lat. Carthamus tinctorius. L.) - annual plant of the family
Asteraceae or Compositae [8, 9, 12].

Safflower is widely used in many industries, different
countries have it’s own traditions and culture use - food,
pharmaceutical, cosmetic, feed. But mainly it is known
as oilseeds, because seeds contain 32 to 39 % semi-dry-
ing oil (in the nucleus 50-56 %). The product contains
polyunsaturated fatty acids (linoleic, linolenic and other
omega acids), which protect the body from atheroscle-
rotic plaques, fat-soluble vitamins E and C, derivatives
of serotonin (a substance sometimes called “hormone of
joy or satisfaction”), and some glycosides [10].
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Safflower contains in its composition inulin which
helps to normalize blood glucose levels, showing cholere-
tic, diuretic, regulates thyroid function [6, 7, 9, 12].

The flowers, in addition, contain a red pigment car-
thamin (or carthamus red) and yellow carthamus A and
B (saflomin A and B), carthamidin, iso-carthamin, poly-
saccharides, essential oil, lignans.

Safflower flowers are used for coloring all shades of
yellow and orange colors, including food.

Safflower is used to treat wounds and burns, pyo-
derma and pemphigus of different forms. In Chinese me-
dicine, safflower flowers are widely prescribed in gyne-
cological diseases. Infusion of flowers has choleretic and
laxative effect.

The aim is to study the mineral composition of saf-
flower materials, which take into account when develo-
ping indexes for the draft of pharmacopoeia monograph
of plant material [2, 3, 5, 9].

MATERIALS AND METHODS

Seeds were harvested in the period of full maturity
in 2014 at the experimental area of the botanical garden
of NPhU, flowers and herb - during flowering time.

Study of the mineral composition of different plant
materials: flowers, seeds and herb was carried out. For
this it has been used sophisticated methods of analysis -
atomic emission spectrographic method based on evapo-
ration plant’s ash in the arc discharge, photographic re-
gistration decomposed into a spectrum of radiation and
measuring the intensity of the spectral lines of certain
elements [11].

Preparing samples for analysis consisted of careful
carbonization plant material when heated in a muffle fur-
nace (t° up to 500 °C) with pre-treatment samples by di-
luted sulfuric acid. Evaporation of tests conducted with
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craters graphite electrodes in arc discharge of alternating
current (source excitation spectra of type IVS-28) at a
current 16 A and 60 seconds exposure. To obtain spectra
and their registration plate used in spectrograph DFS-8
with a diffraction grating 600 shtr/mm and trilenz sys-
tem coverage gap. Determination of intensity of the lines
in the spectra of analyzed samples and calibration sam-
ples (GF) was performed using microphotometer MF-1.

Photographing the spectra were carried out in the
following conditions: amperage stream arc AC - 164, the
ignition phase - 60 °C, frequency pulse ignited - 100 bits
per second; analytical gap - 2 mm, width of the slit of the
spectrograph - 0.015 mm; exposure - 60 seconds. Photo-
graphed spectra in the wavelength range 230-330 nm.
Using standard samples metal salt solutions (ISORM-23-27)
in the range of measurable concentrations built calibra-
tion curve, which determined regarding each element of
its ash contents. The contents of minerals was calculated
using the following expression, (%):

a-m

X:V,

where: m - mass of ash, g; M - mass of safflower material /
extract, g; a - the contents of the element in the ash, %.

RESULTS AND DISCUSSION

Ash is residue of inorganic substances obtained after
burning and calcining materials. There are a total ash and
ash insoluble in hydrochloric acid solution. The study was
carried out in accordance with requirement of Ukrainian
State Pharmacopoeia [2, 3].

Total ash is composed of minerals safflower mate-
rial and foreign mineral impurities (earth, sand, stones)
caught in raw materials when cleaning and drying.

Determination of total ash was carried out in the sci-
entific and technological complex “Institute of Monocrys-
tals” NAS of Ukraine (Kharkov). The results are shown
in Tab. 1.

Results of the analysis of the elemental composition
of flowers, herb and safflower seeds are represented in
Tab. 2. In the studied material, 15 minerals were found,
among which 5 belong to macroelements and 10 to micro-
elements (Tab. 2).

The results show that safflower herb contains the
largest amount of elements, seeds - smallest. According
to the result it can be establish a pattern for the content
of elements in the herb safflower: K> Ca >Si>Mg>P >
Na > Fe > Al > Sr> Mn > Zn. For flowers, it has the follow-
ing view: K > Ca > Si > Mg > P> Na > Fe > Al > Zn > Sr >
Mn, and for seed as follow: K > Ca > Si > Mg > P > Na >
Al >Zn > Mn > Fe > Cu. Total sum of all elements of the
studied material (mg/100 g) are herb: 6827.08; flower:
3507.01; seeds: 1160.56.

It should be noted that safflower material contains a
number of important elements (mg/100 g), potassium -
herb-4110, 2040-flower seeds, 630; calcium - herb-1090
flowers-680 seeds, 170; magnesium - herb-410, flowers-205

Table 1

ASH CONTENT OF SAFFLOWER PLANT MATERIAL

Plant material Ash, %
Safflower herb 13.74
Safflower, flowers 6.84
Safflower seeds 2.11

Table 2

THE MINERAL COMPOSITION OF SAFFLOWER'’S
HERB, FLOWERS AND SEEDS

Element contents, mg/100 g
Element Safflower | Safflower | Safflower

herb flowers seeds
Sodium (Na) 140 54 31
Potassium (K) 4110 2040 630
Calcium (Ca) 1090 680 170
Magnesium (Mg) 410 205 85
Phosphorus (P) 275 135 52
Silicon (Si) 685 410 150
Iron (Fe) 48 24 6.3
Aluminum (Al) 34 17 21
Zinc (Zn) 2.1 6.8 13.7
Copper (Cu) 0.68 0.68 1.0
Manganese (Mn) 6.8 3 11
Molybdenum (Mo) <0.03 <0.03 <0.03
Lead (Pb) <0.03 <0.03 <0.03
Nickel (Ni) 0.10 0.07 0.14
Strontium (Sr) 13.7 3.4 1.0

seeds, 84; iron - herb-48, 24-flower seeds-63, sodium -
herb-140, 54-flower seeds-31.

Safflower material has a great interest as a source
of important elements - potassium and calcium.

The contents of harmful elements (Co, Cd, As, Hg) in
safflower material meets the requirement of Ukrainian
State Pharmacopoeia [2, 3].

CONCLUSIONS

1. Bythe method of atomic emission spectrophotometry,
the elemental composition of safflower material was
determined. 15 macro- and microelements were iden-
tified in objects that were investigated.

2. The experimental data indicate quite diverse and
abundant element contents in safflower material
that determines its therapeutic effect. Five macro-
elements (Na, K, Ca, Mg, P) and 10 micro-elements
(Fe, Si, Al, Mn, Pb, Ni, Mo, Cu, Zn, Sr) were identified.

3. The contents of micro- and macro mineral of saf-
flower material situated in sequence and with dif-
ferent amount of elements: herb - 6827.08; flower -
3507.01; seeds - 1160.56.
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EJIEMEHTHM# CKJIAJI CAPOBUHM CA®JIOPY KPACUJIbBHOT'O (CARTHAMUS TINCTORIUS. L.)
ByJio npoBesieHO A0C/iAXKEHHS eJIeMeHTHOTO CKJIaly POCJMHHOI CHPOBHMHHU cadiopy KPacHJIbHOTIO:
KBITOK, HaciHHs, TpaBu. [/is [boro 6yB BUKOPUCTAHUN aTOMHO-eMiCiHHUH ciekTporpadiyHuil Me-
TOJ], BU3Ha4YeHo BMicT 15 eseMeHTiB. OTpUMaHi ekciepuMeHTabHI JJaHi cBif4aTh MPO JOCTATHHO
pi3HOMaHITHUI Ta 6araTUil eleMEHTHUM CKJIaJ, Ta BMICT y JOCTiI>KyBaHil cCHpOBUHI, 1110 1 06yMOB-
J10€ ii TepaneBTUYHY Ait0. Pe3ysbTaTy A0CAiI)KeHHS BMICTy MiKpoeJieMeHTiB CBijuaTh Mpo Te, 1110
TpaBa cadJiopy MiCTUTD IX HAHUO1IbLIY KiJIbKiCTh, @ HACIHHSA - HaliMeHL1y. BMicT 3arasibHOi cymu Bcix
eJIeMeHTIB A0C/IiKyBaHOI CUpOBUHU cadiopy kpacuabHoro (Mr/100 r): TpaBa - 6827,08; KBiTKHU —
3507,01; Hacinua - 1160,56.
Kniwo4oBi ci1oBa: cadiop Kpacu/lbHUH; eJleMeHTHUH CKJIaJ; 30J1a; aTOMHO-eMiciliHa crieKTpodoTo-
MeTpist
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3JIEMEHTHBIN COCTAB ChIPbfl CA®JIOPA KPACUJIbHOTO (CARTHAMUS TINCTORIUS. L.)
BbL/10 TpOBE/IEHO KCCIeZ0BaHNE 3JIEMEHTHOTO COCTaBa PA3/IMYHOI0 PACTUTENBHOTO ChIPbs cadJiopa
KpaCHUJIbBHOT'O: IBETKOB, CEMAH, TPABBI. [[JIH 3TOro 6bIJI HCII0JIb30BAaH OJUH U3 CJIOXKHBIX METO/0B aHa-
JIN3a — aTOMHO-3MHUCCUOHHBIN crieKTporpadudeckuit Metoa. OnpesesieHo cofepkanHue 15 asemeH-
TOB. [lo/Ty4eHHbIEe 3KCNIEpUMEHTAJIbHbIE IaHHbIE CBUIETENbCTBYIOT O I0CTATOYHO PAa3HO0OPa3HOM
1 60raToOM 3JIEMEHTHOM COZIEPXKaHUU B UCCJIE[YEMOM ChIpbe, YTO U 06YCJIOBJUBAET €TI0 TePaneBTH-
yeckoe ﬁ[eﬁCTBHe. Pe3yanaT},1 HCCJIeIOBAHUA COAEePXKaHUA MUKPO3JIEMEHTOB CBUETEJ/IbCTBYIOT O
TOM, YTO TpaBa cadiopa COeP>KUT UX HAaUOOJIbIllee KOJMYECTBO, @ CEMsSIH - HauMeHbliee. O6uias
CyMMa BceX 3JIEMEHTOB HccaeayeMoro cbipbs (Mr/100 r): TpaBa - 6827,08; nsetku - 3507,01; ce-
MeHa -1160,56.
KmodeBsble c10Ba: cadsiop KpacU/IbHUH; 3JIEMEHTHBIN COCTaB; 30J1a; aTOMHO-3MHCCUOHHAsI CIEKTPO-
doTomeTpus
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