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The aim of the work was chromato-mass-spectroscopic research of chemical composition of Elaeagnus angustifolia L. fruits and leaves
and identifying further prospects for the use of this plant in medicine.

Materials and methods. Raw materials of Elaeagnus angustifolia L. were selected as objects of study. The tincture was obtained by
maceration and the raw material was extracted with methyl alcohol at room temperature for 10 days according to the method of making
tinctures. The study of the chemical composition of Elaeagnus angustifolia L. was carried out using gas chromatograph Agilent 7890B
GC System (Agilent, Santa Clara, CA, USA) with mass spectrometric detector Agilent 5977 BGC/MSD (Agilent, Santa Clara, CA, USA)
and chromatographic column DB-5ms (30 m x 250 mkm x 0,25 mkm).

Results. 23 compounds (1 in the isomeric state) in fruits and 20 compounds (2 in the isomeric state) in the leaf of Elaeagnus angustifolia L.
were identified. The main components of fruits were sitosterol (phytosterols) — 12.53 %, propyl acetate (esters of carboxylic acids) —
12.60 %, chamazulene (terpenes) —11.97 % and palmitic acid (fatty acids) —8.28 %. The main component of leaves were sitosterol
(phytosterols) — 17.57 %, 1-(2-hydroxy-5-methylphenyl)-ethanone (ketone) — 8.35 %, phytol (terpenes) — 6.10 %. It is known from
the literature that chamazulene has antioxidant, antinociceptive, cytotoxic activity. Sitosterol has anti-inflammatory and antidiabetic
activity. Hexadecanoic (palmitic) acid has antimicrobial, antidiabetic and antioxidant properties. Phytol is characterized by a wide range
of biological action — antimicrobial, antinociceptive, anti-inflammatory, antioxidant and cytotoxic.

Conclusions. Based on the above, the olive can be considered as a source of antimicrobial, antinociceptive, anti-inflammatory, antioxidant,
antidiabetic and cytotoxic drugs.

Key words: Elaeagnus angustifolia, GS-MS, antimicrobial action, antidiabetic action, antinociceptive action, cytotoxic action, anti-
inflammatory action, biological activity.
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XpomaTo-mac-cneKTpocKonivyHe JocniakeHHa XiMiYHOro cknagy MacnuHku By3bkonucToi Elaeagnus angustifolia L.
O. I. ManaceHko, B. I. Mo3ynb, O. M. flenuceHko, |. I. AkcboHoBa, T. B. Obepemko

MeTa po6oTu — XpomaTo-Mac-CnekTpockoniyHe AOCNIMKEHHS XIMIYHOTO cknady MacnyHKU By3bKONWCTOI NMOAIB i NNCTS Ta BUSBIEHHS
NepCneKkTMB 3aCTOCYBAHHS LiiEi POCMNHN B MEAWLIMHI.

Matepianu ta metoau. O6’eKTV JOCRIMKEHHS — MACMMHKY BY3bKONMCTOI NNoaAM Ta NUCTs. HacTosiHKy ofepxany MeTogom mauepadii,
CYPOBUHY eKCTparysanu MeTUIIOBUM CIMPTOM 3a KiMHaTHOI Temnepatypu npotarom 10 AHIB 3riZHO 3 METOAWKOI BUrOTOBMEHHS HACTO-
SHOK. XimiuHun cknag Elaeagnus angustifolia L. BuB4anu 3a gonomoroto rasoBoro xpomatorpaca Agilent 7890B GC System (Agilent,
CanTa-Knapa, KanidopHis, CLLA) 3 mac-cnektpometpuyHum getektopom Agilent 5977 BGC/MSD (Agilent, Santa Clara, CA, CLLA) Ta
xpomartorpadiyHoi konoHku DB-5ms (30 m x 250 mkm x 0,25 Mkm).

Pesynkratu. |peHTudikysanu 23 cnonyku (ogHa B isomepHOMY cTaHi) y nnogax, 20 cnonyk (ABi B i30MepHOMY CTaHi) B IUCTi MacnmnHKu
By3bKonmcToi. [onoBHi cknagosi nnogis: cutoctepon (cpitocteponu) — 12,53 %, nponin aueTar (ectepu kap6oHoBuMX kucrot) — 12,60 %,
xamasyneH (tepnenn) — 11,97 %, nanbmitmHoBa kucnota (KUpHi kucnotn) — 8,28 %. MonoBHI KOMMOHEHTV NUCTS: cuToCTEpPOn (PiTo-
creponun) — 17,57 %, 1-(2-rippokcu-5-meTundeHin)-etaHoH (ketoH) — 8,35 %, diton (tepnenn) — 6,10 %. Bigomo, wo xamasyneH
XapakTepn3yeTbCs aHTUOKCUAAHTHO, aHTUHOLMLENTUBHO, LIMTOTOKCMYHOK aKTUBHICTHO. [1ns cutocTepony nputaMaHHa npoTusananbs-
Ha 11 npoTuaiabeTnyHa akTUBHICTb, rekcaekaHoBa (ManbMiTUHOBA) KUCMOTa Mae NPOTUMIKPOBHY, NpoTMAiabeTUYHyY i aHTUOKCUAAHTHY
BacTVBOCTI. N5 (hiToNy xapakTepHWIA LUMPOKMIA cnekTp BionoriyHoi Aii: npoTumikpobHa, aHTMHOLMLENTMBHA, NPOTH3anarbHa, aHTUOK-
CUAAHTHa, LUTOTOKCHUYHA.
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BucHoBkn. MacnnHKy By3bKOMMCTY MOXHA BBaXaTW Axepenom NpoTUMIKPOOHWX, aHTUHOLMLENTUBHUX, NPOTU3ananbHUX, aHTUOKCH-
[AaHTHWX, NPOTMAIa0ETUYHMX i LUTOTOKCUYHMX Npenaparis.

Kntouogi crnoBa: macnuHka By3bkonucta, GS-MS, npoTumikpobHa aist, npoTtuaiabetnyHa Aisi, aHTMHOLMLUENTUBHA [ist, LMTOTOKCUYHA
Jis, npoTu3ananeHa Ais, 6ionoriyHa akTUBHICTb.
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Xpomarto-macc-cnekTpoCKonMYeckoe UccneaoBaHWe XMMUYECKOro COCTaBa Jioxa y3konuctHoro Elaeagnus angustifolia L.
A. /. ManaceHko, B. N. Mosynb, O. H. lennceHko, U. W. Akcérosa, T. B. Obepemko

Lenb paGOTbI — XpOMaTo-MaccC-CnNeKkTpoCcKonn4yeckoe nuccneaoBaHne XMMMYeCcKoro coctaBa fioxa Y3KONMCTHOIO NNoAdoB U NINCTHEB,
onpegeneHne nepcnekTuB NPUMEHEHUA 3TOro pacTeHns B MeauunHe.

Matepuansi u metoabl. O6beKTbl MCCEOOBaHUA — foxa Y3KONMCTHOIO NoAbl v MUCTbS. HacToiika nonyyeHa MeTogoM Maepaumm,
Cblpbe 3KCTparMpoBanu METUMOBLIM CIMPTOM NPU KOMHATHOW TemnepaTtype B TedeHve 10 aHelt B COOTBETCTBUM C METOAMKOW U3rOTOB-
neHus HacToek. Xummyeckuin coctas Elaeagnus angustifolia L. nay4eH ¢ nomoLLbto rasoBoro xpomatorpada Agilent 7890B GC System
(Agilent, Canta-Knapa, Kanudophus, CLLA) ¢ macc-cnektpometpuyeckum getektopom Agilent 5977 BGC/MSD (Agilent, Santa Clara,
CA, CLUA) n xpomartorpadmyeckon konoHkm DB-5ms (30 m x 250 mkm x 0,25 MKMm).

Pesyniratel. VipeHTuduumposanu 23 coeanHeHns (0QHO B M3OMEPHOM COCTOsIHWUM) B nnoAax v 20 coeauHeHun (4Ba B U30MEPHOM
COCTOSIHWM) B MNCTbSIX J10Xa Y3KONMCTHOr0. OCHOBHbIE KOMMOHEHTbI NOAOB: cuToCcTEpon (cputocteponsl) — 12,53 %, nponun auetar
(achmpel kKapboHOBBIX KicnoT) — 12,60 %, xamasyneH (TepneHbl) — 11,97 %, nanbMUTUHOBAsA KMCMOTa (KMPHbIE KMCnoThl) — 8,28 %.
[MaBHbIE KOMNOHEHTbI MUCTLEB: cuToCcTEpPOn (dutocteponsl) — 17,57 %, 1 (2-ruppokcn-5-meTundeHnn)-3TaHoH (keToHbl) — 8,35 %,
cuton (TepneHbl) —6,10 %. /13BecTHO, Lo Xxama3yneH 06nafaeT aHTMOKCUAAHTHBIM, aHTUHOLMLENTUBHBIM, LUTOTOKCUYECKUM AEACTBY-
em. CvTocTepony npucyLla NpoTMBOBOCNANMUTENbHAS 1 NPOTUBOAMabeTUYECKas akTMBHOCTb, rekcaZekaHoBas (nanbM1TUHOBAs) KucnoTta
obnagaeT NPOTUBOMUKPOBHBLIMM, TMMOMMKEMUYECKUMI W @HTUOKCUAAHTHBIMY CBOCTBaMU. [N dhmutona xapakTepeH LUMPOKWUIA CNekTp
G1onorn4eckomn akTMBHOCTU: MPOTUBOMUKPOBOHAS!, aHTUHOLMLIENTUBHAS, NPOTUBOBOCNANMTENbHAS, aHTUOKCUAAHTHAS U IUTOTOKCUYECKas.

BbiBogbl. Jlox y3KOJ'IVICTHbII7I MOXHO CYMUTaTb NCTOYHUKOM I'IpOTVIBOMI/IKpO6HbIX, AHTUHOUMUENTMBHbIX, NPOTUBOBOCMHANTUTENbHbIX, aHTU-
OKCUOAHTHbIX, HpOTMBOﬂ,MaGeTVI‘-IeCKI/IX N LUNTOTOKCMYECKUX NpenapaToB.

KnioueBble cnosa: nox y3konuCTHbIA, NPOTUBOMUKPOGHOE AeNCTBME, NPOTUBOANAOETNYECKME CPEACTBA, aHTUHOLMLENTUBHOE AENCTBUE,
LIMTOTOKCMYECKOe AeNCTBIE, NPOTMBOBOCNANMTENbHOE AENCTBME, Bronornyeckast akTMBHOCTb.
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The family Eleagnaceae includes about 80 species of plants
[1]. In forms of life, these are deciduous trees and shrubs, less
often vines, which grow mainly in Western Europe, Asia Minor,
Central, and Southeast Asia, the Far East, and North America
[2]. These plants play a very important ecological role and are
used in folk medicine in some eastern countries [3]. Of note is
the narrow-leaved olive Elaeagnus angustifolia L. Thus, Iranian
researchers have proven the effectiveness of aqueous extract
of olive fruit in the treatment of osteoarthritis [4,5]. Scientists
from the Tehran University of Medical Sciences have described
the cardioprotective, antioxidant, analgesic, antitumor, and
anti-inflammatory effects of olive extracts [6]. These data are
confirmed by studies of a team of American and Iranian scientists
[7]. Other Iranian scientists have studied the antioxidant effect
and considered the possibility of using olives as a biological
additive of probiotic nature [8].

However, it was not revealed sufficient information on
the chemical composition of Elaeagnus angustifolia L. in
the literature. Therefore, research in this area is expedient
and relevant.

Aim

The purpose of our work is to study the chemical composition
of olives of narrow-leaved fruits and leaves by chromato-mass
spectroscopic and to catch out on further promising applica-
tions of this plant in medicine.

Materials and methods

The object of the study was fruits and leaves of narrow-leaved
olives. Raw materials were collected in August 2020 during
the flowering and fruiting phase (Zaporizhzhia, Vyrva tract).

The tincture was obtained by maceration, and the raw mate-
rial was extracted with methyl alcohol at room temperature for
10 days according to the method of making tinctures. 0.1 ml
of the extract was placed in a 1 ml micro flask and made up
to 0.5 ml with methanol [9].

Qualitative and quantitative determination of active com-
pounds was carried out at the Department of Natural Sciences
for Foreign Students and Toxicological Chemistry (Head of
the Department — PhD, DSc, Professor O. 1. Panasenko).

The completeness of the reactions and the individuality of
the resulting compounds were controlled by the gas chromato-
graph Agilent 7890B with a 5977B mass spectrometry detector.
The column is DB-5ms 30 m x 250 um X 0.25 um with length.
The gas-carrier speed (helium) is 1.6 ml/min. Injection vol-
ume — 0.5 pl. Separation of the flow is 1:50. The temperature
of the sampling unit is 230 °C — 12 °C/s — 275 °C. Thermostat
temperature: programmable, 240 °C (1 minute delay) — 5 °C/
min — 280 °C (delay 1 min.). The total time of examination
is 10 min. Temperature of interface GS/MS — 280 °C; ion
sources — 230 °C; quadrupole mass analyzer — 150 °C. Type
of ionization: EI with an electron energy of 70 eV. The range of
mass numbers that was scanned: 30-500 m/z.
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Chromato-mass-spectroscopic research of chemical composition of Elaeagnus angustifolia L.

Results

According to the results of the study, 23 compounds (1 in
the isomeric state) in fruits and 20 compounds (2 in the iso-
meric state) were identified in the leaf of Olive narrow-leaved
(Tables 1, 2), which by chemical structure belong to different
classes of organic substances. The largest part in the chemical
composition of fruits, was esters of carboxylic acids (5 com-

pounds, 24.32 %), heterocyclic COMPOUNDS (5 compounds,
14.53 %), phytosterols (1 compound, 12.53 %), terpenes (1
compound, 11.97 %).

The main components of fruits were sitosterol (phyto-
sterols) — 12.53 %, propyl acetate (esters of carboxylic
acids) — 12.60 %, chamazulene (terpenes) — 11.97 % and
palmitic acid (fatty acids) —8.28 %.

Table 1. Qualitative and quantitative composition of biologically active substances of Elaeagnus angustifolia L. fruit

1.699 Acetic acid, methyl ester 2.02
2. 1.956 n-Propyl acetate* 10.44
3. 2.087 2-Propenoic acid, ethenyl ester 1.19
4. 2.135 n-Propyl acetate* 2.16
5. 2.247 Propanoic acid, 2-oxo-, methyl ester 7.34
6. 3.183 2-Amino-1,3-propanediol 5.99
7. 3.514 1,2-Cyclopentanedione 2.99
8. 4.325 2-Hydroxy-gamma-butyrolactone 5.72
9. 4917 (E,S)-2-Hexenoic acid, 4-amino-5-methyl-, methyl ester 117
10. 5.137 Furaneol 2
1. 5414 Maltol 1.16
12. 573 sec-Butyl nitrite 1.89
13. 6.244 I-Alanine, N-methoxycarbonyl-, tridecyl ester 1.14
14. 6.418 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 6.97
15. 7.028 5-Hydroxymethyldihydrofuran-2-one 1.44
16. 7.135 Catechol 1.18
17. 8.029 1,2-Benzenediol, 3-methyl- 1.68
18. 8.608 trans-2-undecenoic acid 1.75
19. 10.521 d-Glycero-d-galacto-heptose 3.59
20. 14.001 Chamazulene 11.97
21. 16.248 n-Hexadecanoic acid 8.28
22. 17.21 Pyridine, 4-(3-mercapto-4-methyl-5-(4H-1,2 4-triazolyl))- 2.96
23. 17.934 Octadec-9-enoic acid 242
24. 22.312 gamma.-Sitosterol 12.53

Table 2. Qualitative and quantitative composition of biologically active substances of Elaeagnus angustifolia L. leaves

1.713 D-Alloisoleucine
2. 1.959 Isopropyl acetate 213
3. 4.342 2-Octyn-1-ol, 7-[(tetrahydro-2H-pyran-2-yl)oxy]- 1.73
4. 5.561 4-Heptanol, 4-ethyl-2,6-dimethyl- 2.25
5. 7.467 Benzofuran, 2,3-dihydro- 5.99
6. 8.762 Ethanone, 1-(2-hydroxy-5-methylphenyl)- 8.35
7. 10.557 d-Glycero-l-gluco-heptose 1.87
8. 11.094 .beta.-D-Glucopyranose, 1,6-anhydro- 3.94
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Cont. of table 2.
-
11.92 Ethanone, 1-(3,4-dimethoxyphenyl)- 3.44
10. 13.88 Myo-Inositol, 2-C-methyl- 5.43
1. 15.045 2-Pentadecanone, 6,10,14-trimethyl- 55
12. 15.21 2-Pentanone, 4-(1,3,3-trimethyl-7-oxabicyclo[4.1.0]hept-2-yl)- 2.79
13. 16.24 n-Hexadecanoic acid 5.23
14. 17.674 Phytol 6.1
15. 17.932 Oleic Acid* 2.21
16. 19.007 Oleic Acid* 1.79
17. 19.792 4,8,12,16-Tetramethylheptadecan-4-olide 1.76
18. 19.991 Stigmasterol 3.27
19. 21.498 9,19-Cyclolanost-7-en-3-ol 2.92
20. 22.316 .gamma.-Sitosterol 17.57
21. 24.617 .alpha.-Tocospiro A* 4.37
22. 24911 .alpha.-Tocospiro A* 3.76
*: these compounds are believed to be isomers.
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Fig. 1. Chromatogram of Elaeagnus angustifolia L. fruit's components.
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Fig. 2. Chromatogram of Elaeagnus angustifolia L. leaves’ components.
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Chromato-mass-spectroscopic research of chemical composition of Elaeagnus angustifolia L.

The chemical composition of the leaves slightly differed:
the main share belonged to phytosterols (2 compounds,
20.87 %), ketones (4 compounds, 20.08 %), and terpenes
(2 compounds, 14.23 %).

The main component of the leaves was sitosterol (phy-
tosterols) — 17.57 %, 1-(2-hydroxy-5-methylphenyl)-etha-
none(ketone) —8.35 %, phytol (terpenes) —6.10 %.

The chromatogram of fruit components (Fig. /) was identi-
fied sitosterol (RT = 22.312), palmitic acid (RT = 16.248),
chamazulene (RT = 14.001), propyl acetate (RT = 1.956).

The chromatogram of leaves components (Fig. 2) was
identified sitosterol (RT = 22.316), oleic acid (RT=17.934),
palmitic acid (RT = 16.240).

Discussion

According to the literature chamazulene has antioxidant
[10] and antinociceptive activity [11]. Italian scientists have
studied its effects on human melanoma cells, in which it was
found that plants rich in chamazulene were particularly active
against cancer cells, causing their death [12].

Sitosterol is characterized by anti-inflammatory activity
[13,14]. Japanese scientists have examined its ability to inhibit
chronic inflammation associated with obesity [15]. Based
on the data obtained, it was concluded that sitosterol can be
used to treat metabolic diseases, in particular diabetes [16].

Hexadecanoic (palmitic) acid has antimicrobial [17],
antioxidant properties and can also be used in the treatment
of diabetes [18].

Phytol is characterized by a wide range of biological acti-
vity, that is antimicrobial, antinociceptive, anti-inflammatory,
antioxidant, and cytotoxic [19,20].

Based on the research, the olive can be considered as a
source of antimicrobial, antinociceptive, anti-inflammatory,
antioxidant, and cytotoxic medicines. Also, it can be consi-
dered useful in the treatment of diabetes.

Conclusions

1. For the first time the chemical composition of
olive-leaved fruits and leaves was established with
GS/MS.

2. According to the results of the study, 23 compounds
(1 in the isomeric state) in fruits and 20 compounds (2 in
the isomeric state) were identified in the leaf of Olive nar-
row-leaved, which by chemical structure belong to different
classes of organic substances.

3. The main components of fruits were sitosterol (phy-
tosterols) — 12.53 %, propyl acetate (esters of carboxylic
acids) — 12.60 %, chamazulene (terpenes) — 11.97 % and
palmitic acid (fatty acids) —8.28 %. The main component of
the leaves was sitosterol (phytosterols) —17.57 %, 1-(2-hy-
droxy-5-methylphenyl)-ethanone (ketone) —8.35 %, phytol
(terpenes) —6.10 %.

4. Olive narrow-leaved can be recommended for
further research on antimicrobial, antinociceptive, an-
ti-inflammatory, antioxidant, and cytotoxic, antidiabetic
activity.

Prospects for further research. Olive narrow-leaved fruits
and leaves can be considered as a potential source of anti-
microbial, antinociceptive, anti-inflammatory, antioxidant,
cytotoxic, and antidiabetic drugs.
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