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ANALYSIS OF THE FATTY ACIDS COMPOSITION OF GERBERA HYBRIDA

Actuality. Compared to conventional pharmaceuticals, herbal medicines are generally more affordable and, in some cases,
perceived as more effective for treating specific ailments. Consequently, the search for new medicinal plants remains highly relevant.
Members of the Gerbera genus are known for their diverse biological activities, including anticancer, antiproliferative, antioxidant,
anti-inflammatory, antiangiogenic, and cholesterol-lowering properties.

The aim of the study was to identify the qualitative composition and quantify the fatty acids present in Gerbera hybrida herb
through GC/MS analysis.

Gerbera hybrida, belonging to the Asteraceae family, is a widely cultivated ornamental plant recognized for its vibrant and attractive
flowers. The variety Gerbera “Queen Leen” is particularly appreciated in floristry and is often used as a cut flower for vase arrangements
and decorative compositions. Despite its ornamental and potential medicinal value, research on this species remains limited.

Therefore, conducting a comprehensive phytochemical investigation of Gerbera hybrida is both relevant and timely.

The present study aimed to analyze the qualitative composition and quantitative content of fatty acids present in the raw plant material.

Material and methods. The material for the research was the herb of Gerbera hybrida, harvested in the Ternopil region (Ukraine) in 2024.

Identification and quantitative content of fatty acids in the studied medicinal plant raw materials was carried out by gas-liquid chromatography-
mass spectrometry of fatty acid methyl esters using the Agilent 6890N/5973inert gas chromatography-mass spectrometry system (Agilent
technologies, USA). Fatty acid methyl esters were identified using the NIST 08 mass spectrum library. Quantitative analysis was performed by
adding an internal standard solution (30 ug/sample) to the studied samples. Nonadecanoic acid was used as an internal standard.

Research results. Some 11 fatty acids have been identified in Gerbera hybrida herb, and their quantitative content has been
determined by gas chromatography. Accordingly, in the herb of Gerbera hybrida, unsaturated fatty acids dominated. Linoleic
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(563,08+1,03 ug/g) and linolenic (681,06+1,37 ug/g) acids were the dominant unsaturated fatty acids in the raw material. The herb of
Gerbera hybrida had the highest content of palmitic acid (567,99+1,98 g/g) among saturated fatty acids.

Conclusion. As a result of the conducted study, the presence of fatty acids in the raw material of Gerbera hybrida was confirmed.
The qualitative composition and quantitative content of these acids were analyzed using the GC/MS method. Both saturated and
unsaturated fatty acids were identified in the herb, with linolenic, linoleic, and palmitic acids being the dominant components. The
findings suggest that the herb of Gerbera hybrida represents a valuable source of fatty acids and may serve as a promising raw material
for the development of new pharmaceutical preparations in the future.

Key words: Gerbera hybrida, herb, fatty acids, GC/MS.
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JOCIIAKEHHS KUPHOKHUCJTOTHOI'O CKJIALY GERBERA HYBRIDA

Axmyanvuicme. [lopieHano 31 36uuaiiHumMu GapmayeemuyHuMu NPenapamamy. POCIUHHI JiKU 3a36udail € OLibul 0OCMYNHUMU,
a 6 0eaKux 8UNAOKAX CHPUUMAmvcs K Oinbl epekmueHi 01a NiKy8anHsa 3ax60ptogans. Omoice, NOUWYK HOBUX JIKAPCLKUX POCTUH
3ANUUACNGCSL AKIMY ATLHUM.

Ipeocmasgnuku pooy eepbep 8i00MI C8O€EI PI3HOMAHIMHOO OIONIO2IUHOK AKMUBHICHIIO, 30KPeMA UL NPOMUPAKOSUMU, AHIMUNPOTi(pe-
PAMUBHUMU, AHMUOKCUOAHMHUMY, NPOMU3ANATHUMU, AHMUAHSIO2EHHUMY MA 2inoxolecmepunemMiyHumu gracmueocmsamu. I epbepa
2I6pUOHA HaeANCUMb 00 POCIUH POOUHU AUCMPOBUX MA € KYIbIMUBOBAHOI0 OEKOPAMUBHOIO POCIUHOIO, BIOOMOIO C80IMU SICKPABUMU MA
npusabnueumu keimxamu. Copm cepbepu “Queen Leen” ocobnuso yinyemucsi y (hropucmuyi ma vacmo eUKOPUCmogyemvcs Oisi 0eKo-
pamugnux komnosuyiil. Hesgasicaiouu na ixnio dexopamueny ma nomenyiiy AiKapcoKy YiHHICMb, 00CTIONCEHHS Yb020 GUOY 3ANUULA-
1omucst oomedicenumu. Tomy nposedents KOMNIEKCHO20 IMOoXiMiun020 00ciodcer s 2epbepu 2iOPUOHOT € AKMYANbHUM | CBOCHACHUM.
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Memorto docniorncenna — ananiz AKiCHO20 CKAAOY MA KinbKiCHO20 8MICTY KOMNOHEHMIB HCUPHUX KUCTOM, AKI NPUCYMHI 8 QOCTI-
00fCY8anill POCTUHHIL CUPOBUHI 2epbepu 2IOPUOHOL.

Mamepian i memoou. Mamepianom 0 0ocniodxcenns 6yna mpaea epbepu 2iopuonol, 3iopana ¢ Teproninbcokit oonacmi (Yrpa-
ina) y 2024 poyi.

loenmudghixayito ma KinbKicHUIl BMICI KOMNOHEHNIB HCUPHUX KUCTIOM ) OOCTIOHNCYBAHIL TIKAPCHKI POCIUHHIL CUPOBUHI NPOBOOUTU
MeEMoooM 2a30pPIOUHHOL Xpomamozpapii 3 Mac-CReKmpoMempiero Memuio8ux eCmepie HCUPHUX KUCLOM, 3 GUKOPUCIAHHAM [HePMHOT
2a3060i xpomamo-mac-cnekmpomempii Agilent 6890N/5973 (Agilent technologies, CLIIA). Memunosi ecmepu drcupHux Kuciom ioem-
mugpixysanu 3a donomozoro oioniomexu mac-cnexkmpie NIST 08. KinvKicnuil ananiz npo8oounu wiaxom 000A8aHHs POIUUHY HYMPIlL-
Hbo2o cmanoapmy (30 mre/3pasok) 00 00CiOAHCYSAHUX 3PA3KIG. AK 6HYMPIWHIT CIMAHOAPM GUKOPUCTOBY AU HOHAOEKAHOBY KUCTIONY.

Pezynomamu docniodcennn. Y mpasi cepbepu 2iopuonoi 6yno ioenmughikoeano 11 dcupnux Kuciom, yCmano61eHo ix KinbKic-
HULL 6MICM 3a 00NOMO2010 2a3060i xpomamoepahii. Y mpasi cepbepu 2ibpudnoi nepesasicanu Henacuueni sxcupui kuciomu. Jlinonesa
(563,08+1,03 mre/2) ma ninonenosa (681,06+1,37 mxe/e) kucromu 6yau NAHIGHUMU HEHACUYEHUMY JHCUPHUMU KUCTOMAMU 6 OOCIi-
0oicysaniil cuposuni. Yemanoseneno, wjo navisuwull vicm y mpasi cepbepu 2iOpuoHoi ceped HacCU4eHux HCUPHUX KUCTOM CIMAHOBUNA
nanemimunosa xkuciroma (567,99+1,98 mxe/e).

Bucnosok. Y pesynomami nposedeno2o 0ocniodcents Oyno niomeepoNiceHo HAAGHICMb JHCUPHUX KUCIOM Y CUPOBUHI 2epbepu
210puonoi. AKicHutl cknao i KiTbKICHUL 6MICH Yux KUCIom 0VI0 NPOAHANI308AH0O MEMOOOM 2a3080i Xxpomamoepapii 3 mac-cnekmpo-
mempicio (IX/MC). ¥V mpagi 6yno ioenmuhixosano sik Hacuueni, max i HeHACUYeHi HCUPHI KUCLOMU, cepeo SIKUX KOMNOHEHMAMU, WO
Ooominysanu, Oyau NiHONEHO8A, AIHONEBA MA NATLMIMUHOSA Kuciomuy. Ompumani pe3yivmamu ceiouams npo me, wjo mpasa cepboepu
2I6pUOHOT € YIHHUM 0dCEPENOM IHCUPHUX KUCTON, MOICE CIY2y8amuy NepCcnekmusHol0 CUpOSUHOIO 011 pO3POOTeHHs HOBUX (apmaye-

8MUYHUX NPenapamis y Matlbymnbomy.

Knrwouosi crosa: Gerbera hybrida, mpasa, scupni xuciomu, I'’X/MC.

Introduction. Actuality. Herbal medicines are plant-de-
rived natural products that have long been used in traditional
and regional healing practices for the management of differ-
ent health conditions. These preparations are usually com-
posed of complex mixtures of organic compounds, which
may originate from any raw or processed part of the plant.
Compared to conventional pharmaceuticals, herbal thera-
pies are often considered more affordable and are sometimes
regarded as more effective in addressing specific disorders
(Feshchenko et al., 2021; Budniak et al., 2022).

The Asteraceae family, which includes nearly
1,600 genera and about 2,500 species across the globe, is
considered one of the largest groups of flowering plants.
Throughout history, members of this family have been
extensively studied and documented for their valuable
role in traditional medicine, largely due to their wide
variety of therapeutic uses (Rolnik & Olas, 2021).

For example, it is known that Gerbera jamesonii, a
member of the Asteraceae family, is known to possess
a wide range of biological activities, including antican-
cer, antiproliferative, antioxidant, anti-inflammatory,
antiangiogenic, and cholesterol-lowering effects (Negm
El-Dein et al., 2023). Gerbera anandria is a perennial
species belonging to the Gerbera genus, recognized as
a traditional medicinal plant in China and extensively
cultivated across the country. In Chinese folk medicine,
it has been employed for the treatment of coughs, throat
irritations, and as an anti-inflammatory and detoxifying
agent. Additionally, it is traditionally used for manag-
ing rheumatic pain, joint disorders, bruises, sprains, and
dysentery (He et al., 2014).

Gerbera (Gerbera hybrida), a member of the Aster-
aceae family, is a popular ornamental plant known for
its striking blooms. These flowers come in a broad spec-
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trum of colors, including yellow, orange, pink, crimson,
red, purple, and white. The variety Gerbera “Queen
Leen” is especially valued in floristry, frequently used as
a cut flower for vases and decorative floral compositions
(Dissanayake et al., 2009). However, limited research
has been conducted on this species. Therefore, investi-
gating the biological and phytochemical characteristics
of Gerbera hybrida grown in Ukraine could provide val-
uable insights into its chemical composition and poten-
tial pharmacological applications.

The aim of the study was to identify the qualitative
composition and quantify the fatty acids present in Ger-
bera hybrida herb through GC/MS analysis.

Materials and methods of the study. Gerbera
hybrida herb was collected in the Ternopil region
(Ukraine) in 2024. The identity of the plant was veri-
fied by Prof. Svitlana Marchyshyn Department of Phar-
macognosy and Medical Botany (TNMU, Ternopil,
Ukraine) (Budniak et al., 2021).

GC/MS determination of fatty acids. GC/MS analysis
of fatty acids was performed using gas chromatograph
Agilent 6890N with mass detector 5 973 inert (Agilent
Technologies, USA). Samples were analyzed on a silica
capillary column HP-5MS (30 m x 0,25 mm x 0,25 mkm,
Agilent Technologies, USA). The interface was operated
at 250 and 380 °C respectively. The initially set up oven
temperature at 60 °C for 4 min, then at the rate of 4 °C/min
raised to 250 °C and kept at this point for 6 min and main-
tained at a final temperature for 7 min. The carrier gas
was used helium at a constant flow rate of 1, 0 ml/min.
The sample with a volume of 1 pl was injected in a
splitless mode using a 7683 series Agilent Technologies
injector. Detection was performed in scan mode in the
range (38—400 m/z) (Atolani et al., 2015).

Ne 4, 2025
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Sample preparation with pre-column derivatization.
Samples of herbal raw materials were ground into a pow-
der by laboratory mill and about 0,5 g (accurately mass)
were selected and placed into a glass vial. Then 3,3 ml
of reacting mixture (methanol: toluene: sulfuric acid
(44:20:2 v/v)) with 1,7 ml of internal standard solution
(nonadecanoic acid in heptane solution) was added. The
obtained samples were stood at 80 °C for 2 hours, refrig-
erated and centrifuged for 10 minutes at 5 000 rpm. It was
taken 0,5 ml of the upper heptane phase, which contains
methyl esters of fatty acids (Slobodianiuk et al., 2022;
Khvorost et al., 2023; Olefirenko & Kyslychenko, 2024).

The compositions of the product obtained were identified
by comparison of their mass-spectrums with data obtained
from the NIST 2008 database. The quantitative content of
fatty acids was done using the internal standard of nonadeca-
noic acid in heptane solution added to the sample.

Research results and their discussion. The findings
on the fatty acid composition of Gerbera hybrida grass
are summarized in table and illustrated in fig.

Chromatographic analysis of Gerbera hybrida raw
material revealed the presence of 11 fatty acids in the
plant’s herb, including 9 saturated and 2 unsaturated
types (fig., tab.).

In the analyzed Gerbera hybrida herb, saturated
fatty acids were slightly predominant, accounting for
1 244,14 ng/g (53,09% of the total fatty acid content),
while unsaturated fatty acids made up 1 099,32 pg/g
(46,91% of the total fatty acid content) (tab.).
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Among the saturated fatty acids identified in the ana-
lyzed herb, palmitic acid was the most abundant, with a con-
centration of (567,99+1,98) ng/g, accounting for 24,24% of
the total amount of detected saturated fatty acids. Palmitic
acid, a saturated fatty acid, is the main component of refined
palm oil (Anushree et al., 2017). Over the past few decades,
several studies have raised concerns regarding the potential
adverse health effects of palm oil, primarily due to its high
palmitic acid content. In animal models, diets enriched with
palm oil have been shown to impair glucose tolerance by
reducing insulin sensitivity (Fattore & Fanelli, 2013; Molf-
ino et al., 2014; Mancini et al., 2015). Nevertheless, some
reports in the literature indicate that palmitic acid may also
exhibit anti-inflammatory and antitumor properties (Das,
2006; Xu et al., 2016).

Among the unsaturated fatty acids identified in the
analyzed raw material of hybrid gerbera were linoleic
(563,08+1,03 pg/g) and linolenic (681,06+1,37 pg/g)
acids (tab.). These compounds are essential for main-
taining the structural integrity and functional activity of
cell membranes. Additionally, unsaturated fatty acids act
as endogenous mediators in cellular signaling processes,
play a key role in regulating gene expression, and serve
as metabolic precursors for the synthesis of eicosanoids
(Mercola & D’Adamo, 2023).

Linoleic acid is recognized as a key structural com-
ponent of human tissues and is classified as an essential
fatty acid. Moderate intake of this polyunsaturated com-
pound has been linked to a decreased risk of developing
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Fig. Chromatographic profile of fatty acid methyl esters in Gerbera hybrida herb

®ditotepanis. Yaconuc

211 =

Ne 4, 2025



Bionoria. Papmauin

Table

The qualitative composition and quantitative content of fatty acids of Gerbera hybrida raw material

. . Fatty acid content, Content (in %) of fatty acids from
Ne Fatty acid name RT, min ' ngl/g the tot(al nﬁ)r)nber of);dentiﬁed
Saturated fatty acids
1. Lauric acid 6,35 17,59+0,21 0,75
2. Myristic acid 10,69 158,22+0,67 6,75
3. Palmitic acid 15,46 567,99+1,98 24,24
4. Margaric acid 17,79 19,34+0,34 0,82
5. Stearic acid 20,07 121,32+0,92 5,18
6. Nonadecanoic acid 22,26 Internal standart
7. Arachidic acid 24,36 84,18+0,57 3,59
8. Hexacosanoic acid 27,76 32,78+0,42 1,40
9. Behenic acid 28,35 84,97+0,61 3,63
10. Lignoceric acid 31,98 12,93+0,43 0,55
Unsaturated fatty acids
11. Linoleic acid 19,36 563,08+1,03 24,03
12. Linolenic acid 19,52 681,06+1,37 29,06
Total 2 343,46 100
The total amount of unsaturated fatty acids 124414 53,09
The total amount of saturated fatty acids 1099,32 46,91

atherosclerosis, hypercholesterolemia, migraines, and
various chronic disorders (Ramsden et al., 2021; Wang et
al., 2023). Linoleic and linolenic acids are classified as
essential fatty acids and serve as fundamental constituents
of dietary oils. Among these, omega-3 and omega-6 fatty
acids are of particular importance. In human nutrition, the
composition and type of fatty acids consumed are often
more significant than the overall quantity of fat intake (De
Lorgeril et al., 2001; Czumaj & Sledzinski, 2020).

The study results suggest that Gerbera hybrida holds
significant potential as a valuable plant species, given
the crucial role that fatty acids play in numerous biolog-
ical and physiological processes.

Conclusions. Using the GC/MS method, the qual-
itative composition and quantitative content of fatty

acids in the herb of Gerbera hybrida were determined.
A total of 11 fatty acids were identified in the raw mate-
rial. Unsaturated fatty acids predominated, accounting
for 53,09% of the total fatty acid content. The major
unsaturated fatty acids were linolenic and linoleic acids,
with concentrations of 681,06 ng/g (29,06% of total fatty
acids) and 563,08 pg/g (24,03% of total fatty acids),
respectively. Among the saturated fatty acids, palmitic
acid had the highest content (567,99 pg/g).

These findings indicate that Gerbera hybrida is
a promising plant species, given the essential role of
fatty acids in various biological functions. Based on
the obtained results, further pharmacological screen-
ing and the development of standardization parame-
ters for Gerbera hybrida herb are planned.
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