
194 Čes. slov. Farm. 2020; 69, 194–197

I. B. Pietkova • L. M. Unhurian
Department of Organization and Economics of Pharmacy
Odessa National Medicinal University, Odessa, Ukraine 

Liliia M. Horiacha () • V. S. Kyslychenko • I. O. Zhuravel • V. Y. 
Kuznietsova
Department of Chemistry of Natural Compounds and Nutritionology
National University of Pharmacy
Valentynivska 4, 61168 Kharkiv, Ukraine 
e-mail: lilia4252@ukr.net

О. I. Panasenko
Department of Natural Sciences for Foreign Students and Toxicological 
Chemistry
Zaporizhzhia State Medical University, Zaporizhzhia, Ukraine

Composition of fatty acids in Centaurea cyanus (L.)

Složení mastných kyselin v Centaurea cyanus (L.)
Iryna B. Pietkova • Liana M. Unhurian • Liliia M. Horiacha • Viktoriia S. Kyslychenko • Iryna O. Zhuravel • 
Viiktoria Yu. Kuznietsova • Оleksandr I. Panasenko

Received July 20, 2020 / Accepted September 30, 2020

SHORT COMMUNICATION

Introduction

Centaurea cyanus (L.) is a plant of the Asteraceae fa-
mily, originating from Europe and Middle East and now 
present all over the world in both wild and cultivated 
variants1). In traditional medicine, the cornfl ower herb 
is known as a diuretic, antimicrobial, anti-infl ammato-
ry, antioxidant, gastric mucosa protective, hypotensive 
agent1–8). Cornfl ower chemical components include fl avo-
noids, anthocyanins, carbonic acids, sugars, amino acids, 
macro- and microelements, and tocopherols1, 5, 7, 9, 10). 
Fatty acids are not only vital macronutrients, but also 
promising pharmacological bioactive substances. Po-
lyunsaturated fatty acids are known to be precursors of 
eicosanoids which act as lipid mediators, settling in-
fl ammations, immune and neuroprotective processes. 

Fatty acids, such as saturated stearic and palmitic ac-
ids, unsaturated oleic, linoleic and linolenic acids, are po-
tential antibacterial agents able to destabilize cell mem-
branes of microorganisms, thus directly and indirectly 
suppressing their growth13, 14). Bioactive lipid mediators 
to which the most unsaturated fatty acids, such as linoleic 
and α-linolenic acids, belong settle pro-infl ammatory and 
anti-infl ammatory processes, stimulating enzymes and 
producing cytokines11). 

Pharmacological research has proved that fatty acids, 
such as unsaturated linoleic, α-linolenic, eicosapentae-
noic and docosahexaenoic acids, retard tumor growth, 
inducing apoptotic processes in tumor cells, inhibiting 
angiogenesis, as well as improving effi  ciency of chem-
ical drugs and alleviating their side eff ects12, 15–19). Vari-
ous bioactive substances in complexes with fatty acids, 
such as saturated palmitic acid and unsaturated leno-
lic, linolenic and docosahexaenoic acids, are known to 
possess improved lipophilic properties, becoming better 
compatible with lipophilic cell membranes. Such com-
plexes are used to slow drug release; they are more bio-
accessible12, 20–22). 

Data on fatty acids in cornfl ower herb in the litera-
ture are quite few. Fernandes L. et al. studied the fatty 
acid composition of cornfl ower fl owers which contained 
45.0% saturated and 55.0% unsaturated fatty acids. The 
most abundant were linolenic (27.7%), palmitic (25.2%), 
and oleic (19.8%) acids9). 

This paper is devoted to a study of fatty acids in 
Centaurea cyanus fl owers and herb by GC method.

Summary 

The presented study shows the composition of fatty 
acids (FA) in fl owers and herb of wild and cultivated 
cornfl ower (Centaurea cyanus (L.)). The analysis was 
performed by gas chromatography (GC) with a method 
using internal normalization. Together 13 fatty acids were 
identifi ed in both types of cornfl ower herb. Unsaturated 
fatty acids, particularly, linoleic, linolenic, and oleic 
acids, were prevailing in cultivated cornfl ower fl owers 
and herb, as well as in wild cornfl ower fl owers. Palmitic 
acid was the most abundant saturated FA.
Key words: Centaurea cyanus (L.) • fatty acids • GC 
method

Souhrn

Práce prezentuje výsledky studie mastných kyselin (FA) 
ve květech a nati volně rostoucí a pěstované chrpy (Cen-
taurea cyanus (L.)). Analýza byla provedena metodou 
plynové chromatografi e (GC) s vnitřní normalizací. 
V nati obou typů chrpy bylo identifi kováno 13 mastných 
kyselin. V květech a nati pěstovaných chrp, stejně jako 
v květech volně rostoucích, převládaly nenasycené mast-
né kyseliny, zejména kyselina linolová, linolenová a ole-
jová. Kyselina palmitová představovala nejhojněji se vy-
skytující nasycenou FA.
Klíčová slova: Centaurea cyanus (L.) • mastné kyseliny 
• metoda GC
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Fatty acid composition of wild and cultivated corn-
fl ower fl owers and herb lipophilic fractions was determi-
ned by the GC method (Fig.1). The GC-chromatogram 
on the example of fatty acids in cultivated cornfl ower 
herb is shown in Figure 1.

As the result of the study, 13 fatty acid methyl esters 
were identifi ed in each of wild and cultivated cornfl ower 
fl owers and herb lipophilic fractions (Table 1). 

The sum of saturated FAs in tested raw materials was 
almost identical (30.7–35.4%). The highest content of 
monounsaturated FAs was found in the fl owers of the 
cultivated cornfl ower (19.6%), the lowest content was 
found in the wild cornfl ower herb (6.6%). The content 
of the sum of monounsaturated FAs in the fl owers of 
the wild cornfl ower and in the herb of the cultivated 
cornfl ower varied within the limits of 13.8%. Wild 
cornfl ower fl owers accumulated most polyunsaturated 
FAs, particularly, linoleic and linolenic acids, where-
as their content in the wild cornfl ower herb was the 
lowest.

The sum of non-identifi ed fatty acids in the wild corn-
fl ower herb was 36.7%, in the cultivated cornfl ower herb, 
19.9%, in the wild cornfl ower fl owers, 7.2%, and in the 
cultivated cornfl ower fl owers, 9.6%.

In the cultivated cornfl ower herb, wild and cultivated 
cornfl ower fl owers, unsaturated fatty acids prevailed. 
Wild cornfl ower fl owers contained 60.0% unsaturated 
fatty acids, cultivated cornfl ower fl owers contained 
55.0% unsaturated fatty acids, cultivated cornfl ower 
herb contained 49.4% unsaturated fatty acids, and wild 
cornfl ower herb contained only 28.9% unsaturated fatty 
acids.

In wild and cultivated cornfl ower fl owers we identifi ed 
28.6% and 16.7% linoleic acid, 22.5% and 23.3% pal-
mitic acid, 17.6% and 18.7% linolenic acid, 10.1% and 
14.3% oleic acid. 

Wild cornfl ower herb accumulated palmitic (17.2%) 
acid, linolenic (12.9%) acid, linoleic (9.4%) acid and 

Experimental part

Materials and methods

Plant materials 
The objects of study were wild cornfl ower and culti-

vated cornfl ower herb and fl owers collected during bloo-
ming period in Kharkov Region, Ukraine, in 2018. 

Identifi cation of plants was carried out by the professor 
of the Department of Botany of National University of 
Pharmacy A. G. Serbin in comparison with voucher herba-
rium samples. The voucher herbarium samples are kept at 
the Department of Chemistry of Natural Compounds and 
Nutritionology of the National University of Pharmacy.

Determination of fatty acids
Methyl esters of fatty acids were studied using a Sel-

michrom-1 (Ukraine) gas chromatograph with a fl ame 
ionization detector. A gas chromatography column of 
stainless steel, 2.5 m long and 4 mm in the inner diam-
eter, was fi lled with immobile phase – inert on treating 
with 10% diethylene glycol succinate (DEGS).

The following working parameters were established 
in the chromatograph: column thermostat temperature 
180 °С, vaporizer temperature 230 °С, detector tempera-
ture 220 °С, carrier gas (nitrogen) fl ow velocity 30 cm3/
min, sample volume 2 mm3 hexane solution of fatty acid 
methyl esters.

Reference samples were standards of saturated and un-
saturated fatty acid methyl esters from Sigma. 

Lipophilic fractions were obtained by exhaustive hex-
ane extraction, they were hydrolyzed and then the devel-
oped fatty acid methyl esters determined. 

Fatty acid methyl esters were obtained by the modifi ed 
Peisker method which ensured complete methylation of 
fatty acids. Methylation was aff ected with a 100 : 100 : 1 
mixture of chloroform with methanol and sulfuric acid. 
Lipophilic fraction in a volume of 30–50 μl was dosed 
into glass ampoules, 2.5 ml of methylating mixture were 
added, and then the ampoules were sealed. Then they 
were introduced to a thermostat at 105 °С for 3 hours. 
After methylation completed, the ampoules were un-
packed, their contents moved to a test tube, powdered 
zinc sulfate added at a scalpel tip, 2 ml purifi ed water 
and 2 ml hexane poured for extraction of methyl esters. 
After thorough stirring and settling, the hexane extract 
was fi ltered and subjected to chromatographic analysis23).

Fatty acid methyl esters were identifi ed by peak reten-
tion time as compared to the standard mix. Composition 
of methyl esters was calculated by the interior normal-
ization method. 

Results and discussion

Thirteen fatty acids were identifi ed in tested raw mate-
rials. Of them, seven fatty acids were saturated (С12–С24), 
four fatty acids were monounsaturated (С14–С20), and 
two fatty acids were polyunsaturated (С18).

Fig 1. GC chromatogram of fatty acids in cultivated corn- 
fl ower herb (1 – lauric acid, 2 – myristic acid, 3 – myristoleic 
acid, 4 – palmitic acid, 5 – palmitoleic acid, 6 – stearic acid, 
7 – oleic acid, 8 – linoleic acid, 9 – linolenic acid, 
10 – arachic acid, 11 – gondoic acid, 12 – behenic acid, 
13 – lignoceric acid)
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Table 1. Fatty acid composition of lipophilic fractions in wild and cultivated cornfl ower herb and fl owers 

Fatty acid methyl esters
Content of fatty acid methyl esters,% of total

Wild cornfl ower 
herb

Wild cornfl ower 
fl owers

Cultivated 
cornfl ower herb

Cultivated 
cornfl ower fl owers

Lauric (С 12:0) 0.9 0.4 0.5 0.7
Myristic (С 14:0) 1.7 1.4 1.2 1.1
Palmitic (С 16:0) 17.2 22.5 15.0 23.3
Stearic (С 18:0) 4.0 4.0 4.9 5.5
Arachic (С 20:0) 0.4 0.6 0.2 0.7
Behenic (С 22:0) 7.9 3.0 7.5 2.2
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Total saturated FAs 34.4 32.8 30.7 35.4
Myristoleic (С 14:1) 0.3 trace quantity trace quantity 0.2
Palmitoleic (С 16:1) 1.0 3.6 0.7 5.1
Oleic (С 18:1) 5.1 10.1 12.8 14.3
Gondoic (С 20:1) 0.2 0.1 0.3 trace quantity
Total monounsaturated FAs 6.6 13.8 13.8 19.6
Linoleic (С 18:2) 9.4 28.6 28.4 16.7
Linolenic (С 18:3) 12.9 17.6 7.2 18.7
Total polyunsaturated FAs 22.3 46.2 35.6 35.4
Total non-identifi ed FAs 36.7 7.2 19.9 9.6
Grand total 100.00 100.00 100.00 100.00
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