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Abstract

Kutsanyan A., Mykhailenko O., Ivanauskas L., Zinchenko A., Georgiyants V., 2025: Variati-
on in fatty acid composition in different organs of Prunus armeniaca. – Botanica, 31(2): 64–74.  
https://doi.org/10.35513/Botlit.2025.2.2

Fatty acids are the main components of plant metabolism and affect growth, development, and adaptation to the 
environment. They also have significant nutritional and therapeutic value for human health. However, data on 
their distribution in different plant organs is limited. Prunus armeniaca L. (apricot), especially the ‘Shalakh’ varie-
ty grown in Armenia, is a valuable crop due to its traditional uses and rich biochemical profile. This study presents 
the first comprehensive analysis of the fatty acid composition of eight plant organs (roots, bark, branches, leaves, 
flowers, fruits, seeds and kernel shells) collected from a single apricot tree. Thirteen fatty acids were identified 
across the various organs using gas chromatography coupled with flame ionisation detection. The seed samples 
had the highest content of unsaturated fatty acids, predominantly oleic acid (56.14%) and linoleic acid (33.39%), 
with a total ratio of saturated to unsaturated fatty acids of 11.7. This indicates a strong potential for nutritional 
applications of the raw material. In contrast, the flowers had the highest saturated fatty acid content (58.4%), with 
a total ratio of 0.7. The leaves demonstrated a significant presence of linolenic acid (36.14%), contributing to a 
lower ratio of unsaturated to saturated fatty acids. Additionally, the apricot kernel shell exhibited an intermediate 
profile with a higher saturated fatty acid content than the seeds (40% versus 7.9%). All apricot organs contain 
palmitic acid, ranging from 6.54% to 30.18%, with the highest concentration found in the kernel shell, and stearic 
acid, ranging from 1.03% to 10.76%, with the highest concentration found in the flowers. These findings reveal 
organ-specific patterns of fatty acid distribution in apricots, which are  related to functional features and develo-
pmental stages. They also provide new baseline data for future studies of plant lipid metabolism, cultivar selection, 
and the utilisation of raw materials in the food, pharmaceutical, and cosmetics industries.
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INTRODUCTION

Fatty acids are essential dietary components that 
form fats and oils through the process of esterifica-
tion with glycerol (Ahmad, 2017). They are a key 
component of triacylglycerols, phospholipids, and 
other complex lipids, which are widely distributed 
in nature. Triacylglycerols, and thus fatty acids, 
constitute  the  most  significant  proportion  of  hu-
man dietary fat (Calder, 2015). There are more than 
1000 known fatty acids in nature. However, only 
20–25 fatty acids are widely found in commercially 
important foods, given their impact on the diet (Ke-
nar et al., 2017). 

First and foremost, fatty acids play a crucial role 
in plant life. In addition to serving as components of 
membranes and modulators of glycolipids and acting 
as reservoirs of carbon and energy in triacylglycer-
ols, fatty acids also function as internal antioxidants 
and as precursors of various biologically active mol-
ecules. They are also reserve components of the ex-
tracellular barrier, such as cutin and suberin (Ahmad, 
2017). Furthermore, unsaturated fatty acids also have 
a regulatory function in plant defence. For example, 
oleic acid is involved in the communication between 
the salicylic acid and jasmonic acid signalling path-
ways in response to pathogen invasion (He et al., 
2020). 

The function of fatty acids varies depending on 
the organ. In root membranes, for example, fatty ac-
ids help with nutrient uptake by maintaining mem-
brane integrity and function. They also play a role in 
interactions with symbiotic microorganisms, such as 
mycorrhizal fungi (Luginbuehl et al., 2017).

In leaves, the fatty acids contribute to the forma-
tion of chloroplast membranes, which are essential for 
photosynthesis.  They  also  influence  stomatal  func-
tion via  signalling mechanisms  (Negi  et  al.,  2018). 
Furthermore, fatty acid derivatives are involved in 
the biosynthesis of volatile compounds that affect the 
aroma and flavour of fruits,  thereby contributing  to 
their sensory qualities (Bai et al., 2022).

Saturated fatty acids are mainly present in animal 
fats, such as those found in meat and its derivatives 
(e.g. butter, milk and egg yolks), fish (e.g. salmon) 
and some plant products (e.g. chocolate, cocoa but-
ter and certain kernel oils) (De Souza et al., 2015). 
Common saturated fatty acids include palmitic acid 

(C16:0), stearic acid (C18:0), myristic acid (C14:0), 
and lauric acid (C12:0), where the notation indi-
cates the number of carbon atoms and double bonds 
(e.g. C16:0 has 16 carbons and zero double bonds, 
meaning it is fully saturated). The European Food 
Safety Authority (EFSA) and the World Health Or-
ganisation (WHO) recommend that saturated fats 
should account for no more than 10% of total dietary 
energy intake (Karam et al., 2020). Several studies 
in animals and humans have reported an associa-
tion between saturated fatty acid (SFA) intake and 
increased plasma cholesterol levels, as well as an in-
creased risk of cardiovascular disease (CVD) (Ham-
mad et al., 2016). 

Unsaturated fatty acids (UFAs) are known for 
their  beneficial  effects  on  the  body,  in  contrast  to 
saturated fatty acids (SFAs) (Buist, 2010). UFAs are 
associated with lower cholesterol levels and the pre-
vention of cardiovascular disease (CVD) (Senila et 
al., 2020). UFAs may reduce the level of low-density 
lipoproteins in the blood serum and increase the lev-
el of high-density lipoproteins (Senila et al., 2020). 
Natural sources of UFAs include red meat, dairy 
products, nuts and fatty fruits such as olives and avo-
cados (Orsavova et al., 2015). Olive oil is particular-
ly rich in UFAs, with oleic acid (C18:1n-9c) being its 
most notable and widely recognised fatty acid. Here, 
“C18”  indicates  18  carbon  atoms,  “1”  denotes  one 
double  bond,  and  “n-9c”  specifies  the  position  and 
cis configuration of  the double bond (Mazzocchi et 
al., 2019). 

Apricot seed oil is a source of unsaturated fatty 
acids, particularly oleic acid. The main fatty acids 
found in the seed oils of Prunus armeniaca L. (Ro-
saceae) are oleic acid (52–66%) and linoleic acid 
(25–35%)  (Natić  et  al.,  2020).  The Prunus genus 
comprises  over  a  dozen  economically  significant 
species (Popova et al., 2016). The most widely 
cultivated species is Prunus armeniaca, with more 
than 600 varieties, and it is grown in many coun-
tries worldwide (Fratianni et al., 2017; Popova et 
al., 2016). Apricots are one of the most important 
fruits produced in temperate regions, with a total 
global production of around 4.2 million tonnes. The 
leading apricot-producing countries are Uzbekistan, 
Turkey, Italy, China and Armenia (Popova et al., 
2016; Fratianni et al., 2017; Natić et al., 2020). Cli-
matic  conditions  and  variety  influence  the  growth 
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and ripening of the fruit. The fruit is a drupe, similar 
to a plum, with a thin outer skin covering the flesh. 
The  flesh  colour  can  vary  from yellow  to  orange, 
with some reddish irregularities, which are consid-
ered an indicator of quality (Erdogan-Orhan & Kar-
tal, 2011; Sharma et al., 2014).

Fresh apricots are used to produce canned food, 
jam and dried apricots. The seeds can be used for 
food or to produce oil (Rodríguez-Blázquez et al., 
2023). Apricot raw materials are used in various 
industries, including the food, pharmaceutical, per-
fume, and cosmetics industries. Despite its wide-
spread use in medicine and pharmacy, this plant is not 
included  in  any official pharmacopoeia  (Kutsanyan 
& Popova, 2020). When applied topically, apricot 
kernel oil protects the skin from the adverse effects 
of  free  radicals,  exhibits  anti-inflammatory  activity 
and promotes wound healing due to its triglycerides, 
phospholipids, fatty acids, phenolic compounds and 
antioxidants (Lin et al., 2017; Stryjecka et al., 2019). 
It is used in many cosmetic products, including mois-
turising creams, facial scrubs and lip balms. It is also 
used as hair oil, body oil, massage oil, baby oil and 
a UV protection agent (Gupta et al., 2012; Targais et 
al., 2011). Apricot kernels have also been studied as 
a potential therapeutic agent and preventive measure 
against liver fibrosis caused by dimethylnitrosamine 
(DMN) (Abdel-Rahman, 2011). Its hepatoprotective 
effect is due to its antioxidant activity, inhibition of 
lipid  peroxidation,  decreased  expression  of  inflam-
matory cytokines and matrix metalloproteinases, 
and anti-inflammatory effects (Shivashankara et al., 
2011).  Given  apricotʼs  numerous  pharmacological 
effects, we decided to study its fatty acid composi-
tion using gas chromatography with flame ionisation 
detection, a widely used method for fatty acid analy-
sis, alongside gas chromatography and mass spec-
trometry (Budniak et al., 2020; Takuro et al., 2006).

Fatty acids perform different functions in vari-
ous plant organs, which is likely influenced by their 
qualitative and quantitative composition. Analysing 
the content of this important group of substances in 
plants provides new insights into the biochemistry of 
Prunus armeniaca and valuable data for further stud-
ies in plant phylogeny.

The current study aimed to analyse the qualitative 
and quantitative composition of fatty acids in various 
organs of the Prunus armeniaca variety ‘Shalakh’ 

from  Armenia,  providing  the  first  comparative  as-
sessment of these components across different plant 
parts. The study investigated the following questions: 
(a) How does the fatty acid composition differ in the 
various organs of Prunus armeniaca? (b) Are there 
any relationships between the saturated and unsatu-
rated fatty acid compositions?

MATERIALS AND METHODS

Chemicals and reagents 

A standard mixture containing 37 fatty acid me-
thyl esters (FAMEs) (FAME 37 Component Supelco, 
Ref. CRM47885), polyunsaturated fatty acid mixture 
(PUFA No.  3)  (Menhaden  oil, Ref.  47085-U),  and 
tridecanoic acid (C13:0) were obtained from Sigma-
Aldrich (Barcelona, Spain). Reagents, including bo-
ron trifluoride in methanol (BF3-methanol), ethyl ac-
etate, hexane, and cyclohexane were purchased from 
Sigma-Aldrich® Chemie GmbH (Steinheim, Germa-
ny). Ultrapure water was prepared using a Millipore 
purification system (Bedford, USA).

Plant raw material

Samples of Prunus armeniaca L. (Rosaceae) 
were collected in 2021 from a single tree (Fig. 1) 
located in Tairov village in the Armavir region of 
Armenia. The village  is situated at 40.1618974° N, 
44.42295749° E, at an altitude of 902 m above sea 
level (Fig. 2). The region has a humid continental 
climate characterised by hot summers and no distinct 
dry season. The mean annual temperature in Tairov 
is 14.75°C, which is 4.35% higher than the national 
mean (Weather and Climate, 2024).

The plant material included eight different or-
gans:  roots,  bark,  branches,  leaves,  flowers,  fruits, 
seeds and kernels. Samples were collected according 
to the developmental stage of the plant: branches and 
flowers in mid-April and the remaining organs in late 
June. To ensure consistency, all samples were gath-
ered from the same tree.

After collection, the plant material was air-dried 
in a dark, well-ventilated premises and then ground 
into a fine powder using a blender. Plant identifica-
tion was  confirmed  by  co-author Dr Mykhailenko. 
A voucher specimen (voucher number 2021-06-1A) 
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was prepared and deposited at the Department of 
Pharmaceutical Chemistry at the National University 
of Pharmacy in Ukraine.

Preparation of fatty acid methyl esters

To identify the fatty acids present in the plant ma-
terial, the material was converted into methyl esters 
and  then  analysed  (Milinsk  et  al.,  2008).  Samples 
were prepared by derivatisation using BF3-methanol. 
Five grams of the raw material samples were ex-
tracted with hexane, evaporated to dryness and then 
mixed with 0.25 mL of a 6% potassium hydroxide 
solution in methanol (KOH/MeOH) and 1.0 mL of a 
BF3-methanol reagent. The mixture was heated in a 
glycerol bath at 100°C for 3 hours. The mixture was 
cooled, and then 1.0 mL of purified water and 1.0 mL 
of hexane were added. The samples were shaken well 
and allowed to settle. The top hexane layer was sepa-
rated and injected into a chromatographic column. 
This process was repeated three times (Kotova et al., 
2002; Kazlauskienė et al., 2021).

Analysis of fatty acid methyl esters by gas chro-
matography with flame ionisation detection 

A chromatograph (Shimadzu GC-2014B, Shimad-
zu® Corporation, Japan) equipped with a flame ioni-

sation detector (FID) was used. Gas chromatographic 
separation was carried out using a 60 m × 0.25 mm 
HP-225  capillary  column with  a  0.25 μm  stationary 
phase. The stationary phase was cyanopropyl-methyl-
siloxane (1:1), and the flow rate was 0.95 mL/min. The 
column  temperature was maintained  at  160°C  for  3 
minutes, then increased at a rate of 4°C/min to 220°C. 
The  injector  temperature was 240°C,  and  the detec-
tor temperature was 250°C. The injection volume was 
0.5 μL, with a split ratio of 1:40, and the solvent was 
cyclohexane (Garcés & Mancha, 1993; Demyanenko 
et al., 2004; Savchenko et al., 2020). 

The fatty acids were identified by comparing the 
retention times of the studied mixture with those of 
commercial fatty acid standards. Quantification was 
performed using an internal standard calibration of 
response factors (RF), where the ratio of areas be-
tween each fatty acid methyl ester and the internal 
standard was correlated with the concentration of 
the fatty acid methyl ester. Tridecanoic acid (C13:0) 
was used as the internal standard (1.0 mg was add-
ed before methylation) (Demyanenko et al., 2004; 
Savchenko et al., 2020; Rodríguez-Blázquez et al., 
2023). The fatty acid content (X, %) of the total fatty 
acids (considered as 100%) was calculated using the 
“internal normalisation” method according to Equa-
tion (1), where “Si” is the area of the fatty acid me-
thyl ester peak and “ΣSi” is the sum of the areas of 

Fig. 1. Prunus armeniaca from a farm field in the Ar-
mavir region of Armenia, June 2021. Photograph by 
A. Kutsanyan.

Fig. 2. Location of the sampling site for Prunus armeniaca raw ma-
terial in Armenia. A small map shows the location of Armenia in 
relation to the Black Sea and the Caspian Sea.
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the peaks on the chromatogram. A response factor of 
1 was set. Analyses were performed in triplicate. 
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Statistical analysis

All analyses were carried out in triplicate. The 
results were expressed as the mean of the three rep-
licates and the standard deviation (SD). Statistical 
analyses were performed following the methods pre-
scribed by the European Pharmacopoeia. The data 
were processed in Microsoft Excel, and the results 
were illustrated using diagrams generated in Micro-
soft Word. A p-value of < 0.05 was taken as the sig-
nificance level.

RESULTS

The fatty acid composition profile of the raw ma-
terial of Prunus armeniaca (Fig. 3) was determined 
using gas chromatography coupled to a flame ionisa-
tion detector. This was done after derivatising the fat-
ty acids into their corresponding methyl esters using 
a solution of potassium hydroxide in methanol and a 
solution of trifluoroacetic acid in methanol (10%).

A total of 13 fatty acids were identified in the raw 
apricot materials. Data on the distribution of these 

fatty acids in the organs of the study plant are pre-
sented  in  Table  1.  Of  the  fatty  acids  identified  in 
apricot raw materials, six were saturated, and seven 
were unsaturated, including two polyunsaturated fat-
ty acids. The fruit contained the most diverse profile 
of 11 different fatty acids, whereas the kernel shell 
contained only four. 

The  fatty  acid  profile  and  chromatogram  of  the 
roots, bark and branches were like those of the fruit 
(Fig. 3), although there were some differences. The 
three raw materials contained the following main 
components: palmitic acid (C16:0) at 6.73–10.67%, 
stearic acid (C18:0) at 3.12–3.73%, oleic acid (ω9) at 
19.28–26.70%,  linolenic  acid  (ω3)  at  14.53–19.50% 
and  linoleic  acid  (ω6)  at  42.92–47.00%.  The  total 
content of saturated fatty acids (SFAs) ranged from 
13.23% to 16.04%, while unsaturated fatty acids ac-
counted for 83.96% to 86.77% of the total fatty acid 
pool. The ratio of total unsaturated to saturated fatty 
acids varied from 5.2 to 6.6, indicating a predomi-
nance of unsaturated fatty acids in the lipid composi-
tion of these three organs. Compared to roots, bark and 
branches contained an additional 0.66% and 0.56% of 
cis-vaccenic acid (ω7), 1.78% and 2.66% of arachidic 
acid (C20:0) and 1.52% and 1.56% of behenic acid 
(C22:0), respectively. Branches contained 0.57% gon-
doic acid (ω9) and 1.13% erucic acid (C22:1).

The  flowers  had  the  highest  content  of  saturat-
ed  fatty  acids  at  58.4%.  These  were  palmitic  acid 

Fig. 3. Chromatogram of Prunus armeniaca fruit obtained by gas chromatography with flame ionisation detection. The reten-
tion time and the fatty acid formula (C_xH (2n + 2)-COOH) are shown, where x represents the number of carbon atoms in the 
molecule, and n represents the number of double bonds.
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(C16:0), stearic acid (C18:0), arachidic acid (C20:0) 
and behenic acid (C22:0). The total amount of un-
saturated fatty acids was 41.6%, represented by oleic 
acid  (ω9),  linoleic  acid  (ω6),  linolenic  acid  (ω3) 
and erucic acid (C22:1). The fatty acid composition 
of apricot fruit consisted of 11 fatty acids, mainly 
oleic acid (ω9) at 40.18%, and linoleic acid (ω6) at 
35.10%. The fruit contained six saturated fatty acids, 
totalling 17.86%, and five unsaturated fatty acids, to-
talling 82.12%.

Fatty acids in the apricot kernel shell were not as 
widely represented. The following fatty acids were 
determined: two saturated fatty acids (palmitic acid 
(C16:0) – 30.18% and stearic acid (C18:0) – 9.81%), 
and  two  unsaturated  fatty  acids  (oleic  acid  (ω9)  – 
32.44% and linoleic acid (ω6) – 27.57%). The ratio 

Table 1. Fatty acid composition (% of total fatty acids) in Prunus armeniaca raw material determined using gas chromatog-
raphy with flame ionisation detection. Values were expressed as the mean ± standard deviation (n = 3). Nq: not quantified  
(< 0.01%). ΣSFA: sum of saturated fatty acids. ΣUFA: sum of unsaturated fatty acids. Abbreviations: ΣMUFA: sum of mo-
nounsaturated fatty acids; ΣPUFA: sum of polyunsaturated fatty acids; PUFA/SFA: ratio of polyunsaturated to saturated fatty 
acids. The total fatty acid content of the organ was considered to be 100%

RT Fatty acid Roots Bark Branches Flower Leaves Fruit Kernel shell Seeds

7.45 Lauric acid 
(C12:0) nq nq nq nq nq 2.33 ± 0.03 nq nq

8.89 Myristic acid 
(C14:0) nq nq nq nq nq 0.95 ± 0.01 nq nq

12.41 Palmitic acid 
(C16:0) 10.67 ± 0.16 6.73 ± 0.09 8.70 ± 0.11 29.00 ± 0.45 28.32 ± 0.37 11.26 ± 0.10 30.18 ± 0.36 6.54 ± 0.08

13.03 Palmitoleic acid 
(C16:1 ω7)  nq nq nq nq nq 0.70 ± 0.01 nq 0.76 ± 0.02

16.18 Stearic acid 
(C18:0)  3.73 ± 0.05 3.20 ± 0.06 3.12 ± 0.05 10.76 ± 0.16 5.72 ± 0.07 1.74 ± 0.02 9.81 ± 0.11 1.03 ± 0.01

16.76 Oleic acid 
(C18:1ω9c) 26.70 ± 0.34 22.55 ± 0.41 19.28 ± 0.27 7.10 ± 0.09 19.30 ± 0.26 40.18 ± 0.64 32.44 ± 0.45 56.14 ± 0.68

16.91 Cis-vaccenic 
acid (C18:1ω7c)  nq 0.66 ± 0.01 0.56 ± 0.01 nq nq 1.88 ± 0.02 nq 1.65 ± 0.02

17.85 Linoleic acid 
(C18:2ω6c)  44.37 ± 0.61 47.00 ± 0.75 42.92 ± 0.67 20.09 ± 0.28 10.54 ± 0.20 35.10 ± 0.58 27.57 ± 0.34 33.39 ± 0.41

19.21 Linolenic acid 
(C18:3ω3)  14.53 ± 0.19 16.56 ± 0.24 19.50 ± 0.26 9.73 ± 0.11 36.14 ± 0.41 4.26 ± 0.07 nq 0.20 ± 0.01

20.27 Arachidic acid 
(C20:0) nq 1.78 ± 0.03 2.66 ± 0.04 11.50 ± 0.14 nq 0.69 ± 0.01 nq 0.29 ± 0.01

20.65 Gondoic acid 
(C20:1ω9)  nq nq 0.57 ± 0.01 nq nq nq nq nq

24.15 Behenic acid 
(C22:0) nq 1.52 ± 0.02 1.56 ± 0.02 7.14 ± 0.09 nq 0.89 ± 0.01 nq nq

24.36 Erucic acid 
(C22:1) nq nq 1.13 ± 0.02 4.68 ± 0.07 nq nq nq nq

ΣSFA 14.4 ± 0.21 13.23 ± 0.17 16.04 ± 0.22 58.4 ± 0.84 34.04 ± 0.44 17.86 ± 0.18 39.99 ± 0.47 7.86 ± 0.10
ΣUFA 85.6 ± 1.14 86.77 ± 1.41 83.96 ± 1.22 41.6 ± 0.55 65.98 ± 0.87 82.12 ±1.32 60.01 ± 0.79 92.14 ± 1.35
ΣMUFA 26.7 ± 0.34 23.21 ± 0.42 21.54 ± 0.29 11.78 ± 0.18 19.3 ± 0.26 42.76 ± 0.66 32.44 ± 0.45 58.55 ± 0.72
ΣPUFA 58.9 ± 0.80 63.56 ± 0.99 61.42 ± 0.93 29.82 ± 0.37 46.68 ± 0.61 39.36 ± 0.66 27.57 ± 0.34 33.59 ± 0.45
Ratio of unsaturated to 
saturated fatty acids 5.9:1 6.6:1 5.2:1 0.7:1 1.9:1 4.6:1 1.51 11.7:1

of unsaturated to saturated fatty acids was 1.5, which 
is significantly lower than in the fruit itself. 

The highest content of UFAs (92.14%) was found 
in the seeds, with a ratio of unsaturated to saturated 
fatty acids of 11.7. The FAs in the seeds were pre-
sented by three saturated fatty acids: palmitic acid 
(C16:0),  stearic  acid  (C18:0)  and  arachidic  acid 
(C20:0), with a total content of 7.86%. The unsatu-
rated fatty acids in the seeds consist of five fatty ac-
ids, with oleic acid (ω9) predominant at 56.14%, fol-
lowed by linoleic acid (ω6) at 33.39%.

DISCUSSION

Gas chromatography with a flame ionisation de-
tector is an effective method for analysing fatty acids 
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in plant materials due to its sensitivity and accura-
cy as well as its ability to conduct both qualitative 
and quantitative analyses of complex lipid mixtures 
(Garcés & Mancha, 1993). For a quantitative study 
using  a  gas  chromatograph with  a  flame  ionisation 
detector, standard materials for each target compound 
are essential. In a gas chromatography system with a 
flame  ionisation  detector,  the  post-column  reaction 
converts the target compounds into methane. This 
means that the quantitative analysis of the samples 
can be carried out using any of the compounds as an 
internal standard (Takuro et al., 2006).

The ratio of total unsaturated to saturated fatty 
acids in flowers (0.7) is the lowest among the eight 
apricot organs examined. In contrast to our results, 
Lenchik (2017) has found a total unsaturated-to-
saturated fatty acid ratio of 6.1, with the content of 
unsaturated fatty acids in the Ukrainian apricot flow-
ers at approximately 86%, which is twice as high as 
in our sample.

Kislichenko et al. (2007) have found a much lower 
content of unsaturated fatty acids in apricot branches 
from Ukraine. The content is 9.27%. In contrast, the 
content in a sample from Armenia was 83.96%.

The qualitative content of fatty acids in leaves 
was the same as in roots, but there was a significant 
difference in the ratio of total unsaturated to satu-
rated fatty acids. In leaves, this ratio was only 1.9:1. 
In contrast, in roots, it was 5.9:1. Despite the high 
content of saturated fatty acids, especially palmitic 
acid (28.32%), in the leaves, the percentage of lino-
lenic acid (C18:3n3) was  the highest of all  the raw 
materials tested (36.14%). Apricot leaves from the 
Ukrainian cultivars were found to contain saturated 
fatty acids at a level about twice that of unsaturated 
fatty acids (Lenchik, 2017). 

The ratio of unsaturated to saturated fatty acids in 
apricots was found to be 4.6. It should be noted that 
lauric and myristic acids were only found in the fruit. 
Unlike Pintea et al. (2020), who have reported lower 
levels of unsaturated fatty acids (58–67%) and lower 
ratios of unsaturated to saturated fatty acids (1.4–2.0) 
across 11 Romanian apricot cultivars, our results in-
dicated a substantially higher level of unsaturation.  

To provide an overall comparative characterisa-
tion, the ratio of total saturated and unsaturated fatty 
acids as well as the comparative composition of oleic 
and stearic acids were assessed in the different or-

Fig. 4. Ratio of unsaturated to saturated fatty acids in Prunus 
armeniaca raw material. 

Fig. 5. Patterns in the content of oleic and stearic acids in the 
raw material of Prunus armeniaca. 

gans. The ratio of total unsaturated to saturated fatty 
acids varied across the organs of Prunus armeniaca. 
Flowers, kernel shells and leaves exhibited the low-
est values of this ratio (0.7, 1.5 and 1.9), indicating 
relatively lower accumulation of unsaturated fatty 
acids. In contrast, fruits, branches, roots and bark 
showed moderately higher ratios, ranging from 4.6 
to 6.6. The highest ratio was found in seeds (11.7), 
suggesting substantial conversion of saturated to un-
saturated fatty acids during ripening (Fig. 4).

Differences in the composition of oleic and stear-
ic acids were observed across various apricot raw 
materials, with significant variation evident (Fig. 5). 
An increase in oleic acid content (32.44%, 2.76%, 
and 56.14%) and a decrease in stearic acid content 
(9.81%,  1.74%,  and  1.03%)  were  observed  in  the 
kernel shell, fruit, and seed, respectively. Variations 
in oleic acid levels (7.10%, 19.30%, 19.28%, 22.55% 
and 26.70%) and in stearic acid levels (10.76%, 
5.72%, 3.12%, 3.20% and 3.73%) were also detected 
in different plant organs,  ranging  from flowers and 
leaves to bark and roots (Fig. 5). These patterns sug-
gest that the conversion of saturated to unsaturated 
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fatty acids may occur throughout phylogenetic de-
velopment  in  response  to  the specific physiological 
functions of different plant organs. 

The total content of unsaturated fatty acids in the 
seeds found in the present study is generally com-
parable to that reported in the literature (Gupta et 
al., 2012, Indian Prunus armeniaca; Shariatifar et 
al., 2017, Iranian Prunus armeniaca; Rodríguez-
Blázquez et al., 2023, Spanish Prunus armeniaca; 
Cherif et al., 2024, Tunisian Prunus armeniaca). The 
average range was from 85.72% to 92.2%. Stryjecka 
et al. (2019) have found an average of 94.01% un-
saturated  fatty  acids  in five different Prunus arme-
niaca varieties from Poland, which is slightly higher 
than in our sample. Conversely, Pintea et al. (2020) 
have found only about 62% in 11 Romanian varie-
ties, which is lower than the mean content of unsatu-
rated fatty acids reported in the literature. 

The low content of unsaturated fatty acids in the 
flowers,  the higher content in the leaves and kernel 
shells, and the highest content in the seeds show a 
pattern of change in the fatty acid profile depending 
on the stage of maturity (Cherif et al., 2024). This 
may be related to the development of a plant and 
the accumulation of protective substances. During 
fermentation and metabolic processes in hot, sunny 
conditions, saturated fatty acids transform into un-
saturated ones (Ahmad, 2017; He et al., 2020). The 
role of unsaturated fatty acids is multifaceted: they 
protect the plant from oxidation and defend against 
pathogenic infection; they are a component of mem-
brane structure; and they serve as an energy reserve 
(Budniak et al., 2020; He et al., 2020).

Cherif et al. (2024) have reported that during the 
maturation of Tunisian apricots, the total amount of 
saturated fatty acids decreases while the amount of 
unsaturated fatty acids increases to an average of 
87.21%. They  have  also  found  that  in  dry  and  hot 
climates, the content of unsaturated fatty acids and 
oil yield is lower than in more humid climates. Ad-
ditionally, Kaseke et al. (2020) have suggested that 
high temperatures and humidity can impact oil ac-
cumulation in seeds. 

Given its diverse profile, apricot fruit can serve as 
a source of various fatty acids (e.g. oleic, cis-vacce-
nic, linoleic, linolenic and behenic acids). In contrast, 
apricot seeds and the oil extracted from them are a 
rich source of polyunsaturated fatty acids, particu-

larly oleic and linoleic acids. These fatty acids con-
tribute to the oilʼs potential health benefits, including 
improving cholesterol levels, reducing inflammation, 
and supporting cardiovascular health.

Apricot leaves appear to have the highest relative 
content of polyunsaturated linolenic acid (36.14%) 
among the studied organs, based on fatty acid ratios. 
However, the exact quantitative data are currently 
unavailable and will be determined as part of our 
forthcoming experiments.

CONCLUSIONS

This study established the qualitative composi-
tion of fatty acids and their ratio in eight organs of 
the ‘Shalakh’ variety of Prunus armeniaca grown in 
Armenia for the first time. A total of thirteen fatty ac-
ids were identified, with significant variations in their 
profiles depending on the organ (roots, bark, branches, 
leaves, flowers, fruits, seeds and kernel shells). Seeds 
exhibited the highest content of unsaturated fatty 
acids, particularly oleic acid (56.14%) and linoleic 
acid (33.39%), with an unsaturated-to-saturated fatty 
acid ratio of 11.7. This confirms their potential as a 
rich source of beneficial lipids. In contrast, the flow-
ers had the highest content of saturated fatty acids, 
dominated by palmitic (29.0%) and stearic (10.76%) 
acids, and exhibited the lowest ratio of unsaturated to 
saturated fatty acids (0.7:1). Interestingly, the fruits, 
seeds and kernel shells exhibited higher proportions 
of oleic acid and lower proportions of linoleic acid 
than the roots, bark and branches. The distribution 
pattern  of  fatty  acids  across  the  organs  reflected 
functional differentiation and developmental stage. 
These results provide valuable new scientific data on 
lipid metabolism in apricots and will serve as a help-
ful reference for further botanical, biochemical and 
pharmacognostic research. 
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