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1. Introduction
The shrub of sweet mock-orange (Philadel-

phus coronarius L., Hydrangeaceae or Philadelphaceae) 
is a popular ornamental plant, which is grown quite 
worldwidely in parks, green areas and home gardens 
since 16th Century [1]. Due to the pleasant smell resem-
bling common jasmine (Jasmine officinale L., Oleaceae), 
this plant is popularly called common pseudo-jasmine 
(harilik ebajasmiin). In Ukraine, plants of the genus Phil-
adelphus are called Garden Jasmine [2]. Despite the great 
diversity of Philadelphus L., only 5-6 species of the ge-
nus are cultivated (P. coronarius L., P. microphyllus, 
P. Shrenkii Rupr. et Max, h. caucasicus Koehne et al.),
characterized by ecological plasticity, sufficiently high
adaptability and certain decorative features.

P. coronarius is native to the North Caucasus,
Transcaucasus, Turkey. It has been introduced to North 
America, Asia, and Europe [3]. J. officinale is native to 
the Afghanistan, Bangladesh, China South-Central, East 

and West Himalaya, Iran, Nepal, Pakistan, Tadzhikistan, 
Tibet, Transcaucasus, Turkey. It has been naturalized to 
Central America and Europe [4].

The chemical composition of sweet P. coronarius 
has not been well studied. The relevant scientific literature 
is very limited; only a few articles about its chemical ele-
ments and pharmacological characteristics are available. 
Previous studies have reported on individual compounds 
found in the leaves of the sweet mock-orange, such as 
uvaol, 3-β-,28-dihydroxyoleanane-11(12),13(18)-diene, 
coumarins such as umbelliferone, scopolin; stigmaster-
yl-3-β-D-glucoside [5]; сhlorogenic and caffeic acids, 
7-methoxycoumarin (herniarin), delphinidin-3-rutinoside
chloride, luteolin-7-glucoside, hyperoside, rutin, T-resver-
atrol [6]. The identified components of the P. coronari-
us flowers are gallic, trans-p-coumaric, сhlorogenic, caf-
feic, ferulic, and rosmarinic acids, coumarins such as
7-methoxycoumarin (herniarin), bergapten and isopimpi-
nellin; flavonoids such as delphinidin-3-rutinoside chlo-
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ride, luteolin-7-glucoside, quercetin, diosmin, hyperoside, 
myricetin and rutin; T-resveratrol [6].

The volatile constituents of dried and fresh leaves, 
twigs and flowers of P. coronarius were isolated by hy-
drodistillation. Major components were epi-13-manool, 
isolongifolol, 2-nonanol and 7-hydroxycoumarin in flow-
ers EO; (E,E)-farnesol in the leaves and twig; 
(E,E)-2,4-decadienal in the twig [7].

Literature data indicate the antiradical/scavenger, 
antimicrobial and anti-inflammatory activities of sub-
stances from the P. coronarius [8–10]. 

Jasminum L. of the Oleaceae family is a major genus 
of plants commonly cultivated for their aromatic flowers 
and uses in medicine, aromatherapy, and perfumery. There 
are 197 taxonomically recognized species (spp.) of the genus 
Jasminum in the world [11, 12]. It is also known as Common 
Jasmine, Poet’s Jasmine, and True Jasmine [13].

Among the species of the genus Jasmine, the most 
studied are J. grandiflorum, J. sambac, and J. nudiflo-
rum, which are the varieties grown commercially for 
producing essential oil (EO) [14–16]. 

J. officinale has more than 20 synonyms, forms 
hybrids and forms with other species of the genus, for 
example, J. officinale f. grandiflorum (L.) Kobuski, Jas-
minum officinale var. grandiflorum (L.) Stokes, Jas-
minum officinale subsp. grandiflorum (L.) E. Laguna.

The chemical composition of J. officinalis is less 
well studied. It is known that J. officinale contains secoir-
idoid glycosides, such as jasmolactone B, jasnervoside A, 
molihauside A [17, 18], jaspolyoside, jaspolyanoside [19], 
jaspogeranoside B and jasnervoside D [20, 21]; sesquiter-
penoids [22]. Leaves of J. officinale containing alkaloids, 
carbohydrates, phenyl ethanoids such as salidroside hexo-
side, hydroxytyrosol hexoside, salidroside, hydroxytyrosol 
and tyrosol; phenolic acids such as protocatechuic, chloro-
genic, p-hydroxybenzoic, p-coumaroyl hexoside, caffeoyl 
quinic, caftaric acid hexoside, dihydrosinapic acid hexo-
side, syringic acid hexoside, syringic, 
p-coumaric and rosmarinic; coumarins; 
flavonoids such as derivatives of querce-
tin, kaempferol, and isorhamnetin; sapo-
nins, tannins and terpenoids [23–25].

Published data on the component 
composition of the EO refer to the species 
J. officinale var. grandiflorum, which 
modern taxonomists consider a synonym 
of J. grandiflorum and J. sambac [11, 14]. 

Thirty compounds were identified 
in the EO of J. officinale var. grandiflor-
oum. The major volatile components were 
phytol (25.77 %), 3,7,11-trimethyldodeca-
1,6,10-trien-3-ol (12.54 %) and 3,7,11- 
trimethyldodeca-6,10-dien-3-ol (dehy-
dronerolidol) (12.42 %). Other compounds 
identified in the J. officinale L. var. gran-
difloroum EO were: benzylacetate; nero-
lidol; methyl myristate;7-tetradecene; 
benzyl benzoate; neophytadiene; perhy-
drofarnesyl acetone; phytol acetate; nona-
decane; geranyllinalool; methyl palmi-

tate; 3,7,11,15-tetramethyl-1-hexadecen-3-ol; hexadecanoic 
acid; 3,7,11,15-tetramethylhexadecanoic acidmethyl ester; 
9,12,15-octadecatrienoic acidmethyl ester; heneicosane; oc-
tadecanoic acid methyl ester; 9,12,15-octadecatrienoic acid; 
docosane; tricosane; tetracosane; pentacosane; hexacosane; 
heptacosane; octacosane; squalene and nonacosane [26]. 

Literature reports suggest that the J. officinale can 
be used in mental depression, impotence, nervous ten-
sion, menstrual disorders [27] and used as analgesic, an-
tispasmodic, galactogogue, etc. [28–30]. Literature data 
indicate the antimicrobial [31, 32], antiradical/scaven-
ger [23, 33], and anti-inflammatory [22] activities of 
substances from the J. officinale [34].

It is known that the composition of EO depends on 
the conditions of plant growth, harvesting time, drying 
conditions of raw materials, methods of obtaining EO, 
and other factors [35–37]. 

Both J. officinale and P. coronarius have a very 
pleasant fragrance. In Ukraine and most European coun-
tries, P. coronarius is widely cultivated, whereas J. officina-
le is predominantly imported from East Asian regions. As a 
result, ordinary consumers often confuse them and may use 
the flowers of P. coronarius to prepare teas. Considering 
this, it is reasonable to compare the chemical composition of 
the EOs of these two species and determine how the drying 
process and extraction of these substances from raw materi-
als affect the composition of biologically active compounds 
in the volatile fraction of the final product.

The aim of this work was a comparative study of 
volatile compounds of hydrodistillate and hexane extract 
of dried and fresh flowers of P. coronarius and dried 
flowers of J. officinale.

2. Planning (methodology) of research
The study protocol describing the different stages 

of the present research work is presented in the following 
flow chart (Fig. 1).

Fig. 1. Research design
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3. Materials and methods
Plant material.
The fresh flowers (about a 100 g) of P. coronari-

us, (Fig. 2) were collected in June 2024 from the private 
garden in Tartu, Estonia (58.36827°N 26.73669°E). The 
plant has been identified by Prof. A. Raal using a special 
tree and shrub specifier [38]. The collected fresh flowers 
were divided into two equal parts. One part was dried at 
room temperature for 7 days and stored in a paper bag 
until analysis. The second part was stored fresh in a 
freezer at –18 °C.

The dried J. officinale flowers were purchased 
from Kubja farm (Kubja Ürditalu), a company engaged in 
cultivating and packaging medicinal plants [39]. Pack-
aged commercial jasmine flowers (Jasminium flos, Fig. 3) 
were imported from Pakistan in 2024. 

GC-MS analysis of volatile compounds.
The volatile compounds (VC) samples were hydro-

distilled from the dried or fresh flowers P. coronarius 
using the EO distillation method described in the Euro-
pean Pharmacopoeia [40]. The distilled VC samples were 
analyzed by gas chromatography with mass detec-
tions (GC/MS), using an Agilent 6890/5973 GCMS sys-
tem controlled by mass spectrometry detectors (MSD) 
Chemstation. 1 µL of the sample was injected at an injec-
tor temperature of 280 °C in split mode (20:1), using He 

as the carrier gas onto Agilent HP-5MSI column (30 m 
length, 0.25 mm inner diameter, 0.25 µm film thickness). 
The carrier gas was held at the constant flow rate of 1 
mL/min. The oven was held at 50 °C for 2 min, followed 
by a ramp of 4 °C/min to a final temperature of 280 °C 
and held at 280 °C for 5 minutes. The analysis of the es-
sential oil was performed using the European Pharmaco-
poeia method, which requires only one sample to be an-
alyzed. Therefore, one GC analysis was also performed 
on all distillates. The error of the GC apparatus itself is 
less than 1 %. Therefore, it makes no sense to chromato-
graph the same essential oil 3-4 times and find the stan-
dard deviation between the results.

The MSD was operated in EI mode at 70 eV. 
Mass spectra were recorded in the range of 29–400 m/z 
with a delay time of 4 min and a scan speed of 3.8 scans 
per second. The data were analyzed by the deconvolu-
tion algorithm of Agilent Masshunter Software package 
using different window size factors. Obtained com-
pounds were identified by using NIST23 library with 
Match Factor ≥90 and by retention indexes (relative to 
n-alkanes C7–C30) [41]. The area percentages of each 
peak were calculated from the total areas in the chro-
matograms without using correction factors. Thus, the 
normalization method was used, which shows the per-
centage of a substance in the fraction based on the per-
centage of the peak area relative to the total peak areas.

Hexane extracts.
Hexane extracts of the studied flowers were pre-

pared using the maceration method within 24 hours with 
a proportion of plant material and solvent of 1:40 (dried 
flowers) or 1:10 (fresh flowers). After maceration, the 
extracts were filtered through a paper filter and concen-
trated in 50 times at 22±2 °C for GC-analyses.

4. Results 
A total of 109 compounds were identified in the 

studied objects (Table 1). 
In the EO of J. officinale, obtained by hydrodistil-

lation, 46 compounds were identified. The dominant 
components are: (E)-geranyl linalool (12.86 %), linalo-
ol (10.72 %), (Z)-3-hexen-1-ol benzoate (7.82 %), 
α-farnesene (7.72 %), D-limonene (6.43 %), methyl an-
thranilate (5.9 %), (Z)-9-tricosene (4.15 %).

In the hexane extract of J. officinale flowers, 29 
compounds were identified. The dominant components 
are: (Z)-9-tricosene (23.31 %), pentacosane (20.83 %), 
squalene (13.96 %), (E)-geranyl linalool (11.44 %), 
3-methyl-nonacosane (9.96 %).

In the EO obtained by hydrodistillation from dried 
flowers of P. coronarius, 43 compounds were identified. 
The dominant components are: (1R)-(-)-myrtenal (12.73 %), 
myrtanal (11.09 %), pentadecanal (9.42 %), tricosane 
(8.33 %), (Z)-jasmone (7.09 %). 

In the EO obtained by hydrodistillation from fresh 
flowers of P. coronarius, 37 compounds were identified. 
The dominant components are nerolidol (19.42 %), ethyl 
palmitate (19.13 %), methyl 2-methylpalmitate (16.44 %), 
myrtanal (9.91 %), pentadecanal (5.28 %), (Z)-jas-
mone (2.72 %).

Fig. 2. P. coronarius

Fig. 3. Herbal tea of J. officinale



ScienceRise: Pharmaceutical Science	 № 6(52)2024

40 

In the hexane extract obtained from the dried flow-
ers of P. coronarius, 20 compounds were identified. The 
dominant components are: pentadecanal (18.06 %), deca-
nal (13.92 %), octanal (13.52 %), octacosanal (12.15 %), 
squalene (6.72 %), 2-pentacosanone (6.47 %). 

In the hexane extract obtained from fresh flowers 
of P. coronarius, 30 compounds were identified. The 
dominant components are: nerolidol (23.52 %), ethyl pal-
mitate (23.17 %), myrtanal (12.01 % + 4.92 %), pentade-
canal (6.39 %). 

Table 1
Component composition of hydrodistillate and hexane extract of J. officinale and P. coronarius flowers

Compound

Retention index

Formula

Content of volatiles in the distil-
lates, %

Content of volatiles in hexane 
extracts, %

Experi-
mental

NIST23 
Library

J. offici-
nale dry 
flowers

P. coro-
narius dry 

flowers

P. coronar-
ius fresh 
flowers

J. offici-
nale dry 
flowers

P. coro-
narius dry 

flowers

P. coronar-
ius fresh 
flowers

1 2 3 4 5 6 7 8 9 10
Hexanal 799 801 C6H12O 0.52 0.5 0.08 nd 1.12 0.09

Heptane, 2,4-dimethyl- 818 821 C9H20 nd nd nd 0.06 0.45 nd
Furfural 828 833 C5H4O2 0.03 nd nd nd nd nd

(E)-2-Hexenal 848 854 C6H10O 0.14 0.5 nd nd nd nd
p-Xylene 866 865  C8H10 nd nd 0.41 nd nd 0.49
m-Xylene 868 866 C8H10 nd nd nd nd 1.08 nd

2-Heptanone 891 891 C7H14O nd nd nd nd 0.42 nd
Heptanal 901 901 C7H14O nd 0.36 0.13 nd 0.33 0.16

α-Phellandrene 932 927 C10H16 nd nd nd 0.03 nd nd
Benzaldehyde 958 962 C7H6O 0.5 0.15 0.07 nd nd nd
Prenylacetone 986 986 C8H14O 0.2 nd nd nd nd nd
2-Pentylfuran 991 993 C9H14O nd 0.38 nd nd nd nd

Octanal 1003 1003 C8H16O nd nd nd 0.2 13.52 nd
D-Limonene 1028 1029 C10H16 6.43 nd nd 0.55 nd nd

Benzyl alcohol 1032 1036 C7H8O nd nd nd 0.79 2.97 nd
Benzeneacetaldehyde 1042 1045 C8H8O 0.35 0.24 nd nd nd nd

Formic acid phenylmethyl ester 1076 1079 C8H8O2 0.07 nd nd nd nd nd
Linalool 1100 1099 C10H18O 10.72 1.56 0.42 nd nd 0.51
Nonanal 1103 1104 C10H18O 0.38 0.43 0.14 nd 1.08 0.17
Norinone 1135 1135 C9H14O nd 4.93 1.17 nd nd 1.42

(+)-Camphor 1143 1144 C10H16O 0.73 nd nd nd nd nd
(E,Z)-2,6-Nonadienal 1152 1155 C9H14O nd 0.72 nd nd nd nd

p-Menthone 1152 1154 C10H18O nd nd nd 0.26 nd nd
2-Nonenal, (E)- 1158 1162 C9H16O nd 0.95 nd nd nd nd
Ethyl benzoate 1170 1171 C9H10O2 nd 0.37 0.13 nd nd 0.16
DL-Menthol 1171 1173 C10H20O 2.2 nd nd 0.57 nd nd
Terpinen-4-ol 1176 1182 C10H18O 0.26 nd nd nd nd nd

Myrtanal 1182 1188 C10H16O nd 11.09 9.91 nd nd 16.93
α-Terpineol 1189 1189 C10H18O 1.51 nd nd nd nd nd

(1R)-(-)-Myrtenal 1195 1196 C10H14O nd 12.73 0.77 nd nd 0.93
Methyl chavicol 1197 1196 C10H12O 1.72 nd nd nd nd nd

Decanal 1204 1206 C10H20O nd 0.36 0.09 0.21 13.92 0.11
2-Aminobenzaldehyde 1213 1219 C7H7NO nd 1.6 1.03 nd nd nd

Nerol 1227 1228 C10H18O 0.5 nd nd nd nd nd
(-)-Carvone 1243 1244 C10H14O 3.02 nd nd 0.5 nd nd

Geraniol 1253 1255 C10H18O 1.64 nd nd nd nd nd
(Z)-(-)-Myrtanol 1258 1261 C10H18O nd 3.44 1.42 2.39 nd nd

Phellandral 1274 1276 C10H16O nd nd 0.69 nd nd 0.84
2-Hydroxy-iso-butyrophenone 1280 1279 C10H12O2 nd nd nd 0.32 nd nd

Anethole 1285 1287 C10H12O 3.43 nd nd nd nd nd
Indole 1291 1294 C8H7N nd 0.94 1.97 nd nd 2.39

Methyl anthranilate 1341 1343 C8H9NO2 5.9 nd nd 0.5 nd nd
α-Terpinyl acetate 1349 1350 C12H20O2 0.52 nd nd nd nd nd

Eugenol 1357 1357 C10H12O2 0.21 0.34 0.28 nd nd 0.34
8-Hydroxylinalool 1361 1361 C10H18O2 nd nd nd 0.59 nd nd

Copaene 1377 1376 C15H24 0.84 nd nd nd nd nd
Elemene-isomer 1393 1395 C15H24 0.67 nd nd nd nd nd
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Continuation of Table 1
1 2 3 4 5 6 7 8 9 10

(Z)-Jasmone 1399 1394 C11H16O nd 7.09 2.72 nd nd 3.29
Methyleugenol 1404 1402 C11H14O2 0.57 nd nd nd nd nd

Dodecanal 1408 1409 C12H24O nd nd nd nd 1.48 nd
Benzoic acid 2-amino-ethyl ester 1414 1414 C9H11NO2 0.07 3.32 1.11 nd nd 1.35

Caryophyllene 1421 1419 C15H24 3.06 nd nd 0.49 nd nd
Cinnamic acid, ethyl ester 1466 1464 C11H12O2 nd 0.58 0.2 nd nd 0.25

1-Dodecanol 1474 1474 C12H26O nd 0.67 nd nd nd nd
γ-Muurolene 1479 1477 C15H24 0.63 nd nd nd nd nd
α-Curcumene 1484 1483 C15H22 1.24 nd nd nd nd nd
α-Muurolene 1503 1499 C15H24 0.73 nd nd nd nd nd
α-Farnesene 1511 1508 C15H24 7.72 nd nd nd nd nd

2,4-Di-tert-butylphenol 1513 1514 C14H22O nd nd nd 0.84 3.86 nd
Cadinene 1517 1513 C15H24 2.06 nd nd nd nd nd

Amorphene 1527 1524 C15H24 3.49 nd nd nd nd nd
Nerolidol 1568 1564 C15H26O 1.29 nd 19.42 nd nd 23.52

(Z)-3-Hexen-1-ol benzoate 1574 1570 C13H16O2 7.82 1.21 2.61 0.96 nd 3.16
n-Hexyl benzoate 1580 1580 C13H18O2 nd 0.52 0.21 nd nd 0.26

Caryophyllene oxide 1587 1581 C15H24O 2.41 nd nd nd nd nd
Tetradecanal 1613 1613 C14H28O nd 0.72 nd nd nd nd

Benzophenone 1629 1635 C13H10O nd 0.37 nd nd nd nd
α-Cadinol 1659 1653 C15H26O 3.67 nd nd 0.64 nd nd
Octyl ether 1665 1665 C16H34O nd 0.19 nd nd nd nd

Heptadecane 1700 1700 C17H36 nd 0.52 nd nd nd nd
Pentadecanal 1715 1715 C15H30O 0.1 9.42 5.28 nd 18.06 6.39

Methyl tetradecanoate 1726 1725 C15H30O2 nd nd 1.04 nd nd 1.26
Benzyl benzoate 1767 1763 C14H12O2 1.47 nd nd 0.48 nd nd
Cyclotetradecane 1778 1673 C14H28 nd nd 0.14 nd nd nd
Ethyl myristate 1795 1794 C16H32O2 nd nd nd nd nd 2.2
Myristic acid 1795 1794 C16H32O2 nd nd 1.88 nd nd nd
Octadecane 1800 1800 C18H38 nd 0.92 nd nd nd nd

Hexahydrofarnesyl acetone 1852 1844 C18H36O nd nd 2.62 nd nd nd
Methyl palmitate 1933 1926 C17H34O2 0.53 0.3 16.44 nd nd nd
Dibutyl phthalate 1968 1965 C16H22O4 nd 3.67 0.5 0.93 nd nd
Ethyl palmitate 1998 1993 C18H36O2 nd 1.04 19.13 nd 1.84 23.17

Eicosane 2000 2000 C20H42 nd 0.95 nd nd nd nd
(E)-Geranyl linalool 2033 2034 C20H34O 12.86 1.68 0.19 11.44 nd nd

Heneicosane 2101 2100 C21H44 1.43 6.09 nd nd nd nd
Linolenic acid 2101 2099 C19H32O2 0.81 nd nd nd nd nd

2-Nonadecanone 2105 2106 C19H38O nd nd nd nd 4.81 nd
Phytol 2114 2114 C20H40O nd 1.3 nd nd nd nd

Methyl stearate 2128 2128 C19H38O2 nd nd 1.13 nd nd 1.37
Linoleic acid ethyl ester 2163 2161 C20H36O2 nd nd 0.43 nd nd 0.53

Hexadecanamide 2178 2184 C16H33NO nd nd nd nd 1.19 nd
Stearic acid, ethyl ester 2196 2195 C20H40O2 nd nd 1.65 nd nd 1.99

Eicosanal- 2225 2224 C20H40O nd nd nd nd 2.91 nd
(Z)-9-Tricosene 2277 2275 C23H46 4.15 nd nd 23.31 nd nd

Docosanal 2430 2430 C22H44O nd 1.26 nd nd nd nd
Tricosane 2300 2300 C23H48 nd 8.33 2.31 nd nd 2.79

Eicosanoic acid, methyl ester 2329 2329 C21H42O2 nd nd 0.47 nd nd 0.57
Tetracosane 2400 2400 C24H50 0.33 nd nd 3.46 nd nd

Behenic alcohol 2492 2496 C22H46O nd 3.07 nd nd nd nd
Pentacosane 2500 2500 C25H52 1.01 3.22 1.81 20.83 nd 2.19
Hexacosane 2600 2600 C26H54 nd nd nd 1.48 nd nd
Tetracosanal 2634 2632 C24H48O nd 1.98 nd nd 2.08 nd
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5. Discussion 
In the EO of J. officinale, obtained by hydrodistil-

lation, the content of terpenoids is 68.20 %, of which 
monoterpenoids account for 27.53 %, sesquiter-
penoids – 27.81 %, diterpenoids – 12.86 % and aromatic 
compounds – 22.11 % (Table 2, Fig. 4). The remaining 
compounds are represented by saturated and unsaturated 
hydrocarbons and aldehydes.

It should be noted that our results of studying the 
composition of the EO of J. officinale differ from the gener-
ally accepted opinion that the main component of jasmine 
EO is jasmone [42, 43]. This compound was not detected in 
either the EO or the hexane extract of J. officinale.

Our data for the hydrodistillate of J. officinale 
differ from the literature data for J. officinale var. gran-
difloroum, in which the major volatile components were 
phytol (25.77 %), 3,7,11-trimethyldodeca-1,6,10-trien-3-
ol (12.54 %) and 3,7,11-trimethyldodeca-6,10-dien-3-ol 
(dehydronerolidol) (12.42 %) [26]. This publication also 
confirmed the presence of nerolidol, benzyl benzoate, 
geranyllinalool, and several aliphatic hydrocarbons in 
the EO of J. officinale var. grandifloroum obtained by 
hydrodistillation, which coincides with our results 
for J. officinale.

In the hexane extract of J. officinale flowers, the 
content of terpenoids is only 31.42 %, of which 4.89 % 
are monoterpenoids, 1.13 % are sesquiterpenoids, 11.44 % 
are diterpenoid geranilinalool, 13.96 % are triterpenoid 
squalene (Fig. 5). It is obvious that hexane, as a lipophil-
ic solvent, is able to extract a significant part of hydrocar-
bons and their derivatives contained in plant raw materi-
als, which explains the low relative content of terpenoids 
in the extract.

Terpenoids identified in both the hydrodistillate 
and the hexane extrac J. officinale are D-limonene, 
DL-menthol, (-)-carvone, caryophyllene, α-cadinol, 
(E)-geranyl linalool.

In the EO of P. coronarius, obtained by hydrodistil-
lation of dry flowers, the content of terpenoids is 33.75 %, 
of which monoterpenoids account for 33.75 %, sesquiter-
penoids are absent, diterpenoids – 2.98 %; aromatic com-
pounds – 13.31 % (Fig. 6). In the EO of P. coronarius, 
obtained by hydrodistillation of fresh flowers, the content  

of terpenoids is 36.61 %, 
of which monoter-pe-
noids account for 14.38 %, 
s e s q u i t e r p e n o i d s   – 
22.04 %, diterpenoids – 
0.19 %; aromatic com-
pounds – 8.52 % (Fig. 7).

In the hexane ex-
tract of dried flowers of P. 
coronarius, the content of 
terpenoids is 6.72 %, of 
which monoterpenoids, 
sesquiterpenoids and di-

Continuation of Table 1
2-Pentacosanone 2717 2715 C25H50O nd nd nd nd 6.47 nd

3-Methylheptacosane 2774 2773 C28H58 nd nd nd 1.76 nd nd
Squalene 2832 2827 C30H50 nd nd nd 13.96 6.72 nd

Octacosane, 2-methyl- 2864 2863 C29H60 nd nd nd 2.33 nd nd
Nonacosane, 3-methyl- 2974 2973 C30H62 nd nd nd 9.96 nd nd

Octacosanal 3042 3036 C28H56O nd nd nd nd 12.15 nd

Note: nd – not detected. 

Fig. 4. Group composition of hydrodistillate from dried 
J. officinale flowers

10 %

22 %

68 %

J. officinale dry flowers

Aliphatic

Aromatic

Terpenoids

Fig. 5. Group composition of hexane extract from dried J. 
officinale flowers

64 %
4 %

32 %

J. officinale dry flowers

Aliphatic
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Terpenoids

Table 2
Content of groups of substances in hydrodistillate and hexane extracts of flowers 

J. officinale and P. coronarius

Group of com-
pounds

Content of volatiles in the distillates, % Content of volatiles in hexane extracts, %
J. officinale 
dry flowers

P. coronarius 
dry flowers

P. coronarius 
fresh flowers

J. officinale 
dry flowers

P. coronarius 
dry flowers

P. coronarius 
fresh flowers

Aliphatic 9.63 49.97 54.87 63.6 81.83 46.28
Aromatic 22.11 13.31 8.52 4.82 7.91 8.4

Monoterpenoids 27.53 33.75 14.38 4.89 0 20.63
Sesquiterpenoids 27.81 0 22.04 1.13 0 23.52

Diterpenoids 12.86 2.98 0.19 11.44 0 0
Triterpenoids 0 0 0 13.96 6.72 0
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terpenoids are absent, the triterpenoid squalene is 6.72 %, 
and aromatic compounds are 7.91 % (Fig. 8). In the hex-
ane extract of fresh P. coronarius flowers, the content of 
terpenoids is 44.15 %, of which monoterpenoids account 
for 20.63 %, sesquiterpenoids – 23.52 %; aromatic com-
pounds – 8.40 % (Fig. 9).

As can be seen from the study results, the compo-
nent composition of EO obtained from dried plant raw 
materials differs from the composition of EO obtained 
from fresh raw materials P. coronarius, both in quantita-
tive and qualitative terms (Fig. 6, 7).

Only the EO obtained from fresh flowers of P. 
сoronarius contains terpenoids phellandral, nerolidol in 
significant amounts, hexahydrofarnesylacetone, esters of 
higher fatty acids. 

In the EO obtained from dried flowers, aromatic 
compounds such as benzolacetaldehyde, benzophenone, 
diterpenoid phytol and several aliphatic compounds were 
found, which are not present in the EO obtained from 
fresh raw materials.

The hexane extract of dried flowers of P. сoronar-
ius differs from other hexane extracts in the complete 
absence of mono-, sesqui- and diterpenoids. The hexane 
extract of fresh flowers of P. сoronarius contains a sig-
nificant amount of terpenoids, such as linalool, norinone, 
myrtanal and nerolidol in significant amounts (19.42 %), 
(1R)-(-)-myrtenal, phellandral, eugenol, and (Z)-jasmone.

This is due to the fact that during the drying of raw 
materials, compounds can undergo various chemical trans-
formations: ester cleavage, cyclization, oxidation, saturation 
of double bonds, isomerization to form stable molecules.

As an example, we can cite nerolidol, which from 
fresh raw materials P. coronarius in hydrodistillate 
is 19.4 %, in hexane extract 23.52 % and which is absent 
in those obtained under similar conditions from dry raw 
materials. Considering the chemical structure of nero-
lidol, we can assume its transformation, namely oxida-
tion and cyclization (to bisabolol and further to its ox-
ides), isomerization (to farnesol), biosynthesis of other 
sesqui- and diterpenes, sterols, which continues during 
drying, dehydration and, as a result, transformation to 
aliphatic compounds. These assumptions have a scientif-
ic basis, which takes into account the chemical properties 
of the substance and its participation in the biosynthesis 
of substances in plants. As can be seen from the table, 
simultaneously with the “disappearance” of nerolidol in 
dry raw materials, the content of such compounds as 
pentadecanal increases from 5.28 % to 9.42 % in hydro-
distillates, from 6.39 % to 18.06 % in hexane extracts; 
pentadecanal from 5.28 % to 9.42 % and from 6.39 % 
to 18.06 %, respectively. The increase in the content of 
linalool, nonanal, norinone from dry raw materials can 
be explained by their release from complex compounds 
by enzymatic action.

When comparing the component composition of 
the hydrodistillate of P. coronarius (dry and fresh raw 
materials) and J. officinale, it was found that the common 
components are terpenoids and aromatic compounds, 
such as linalool, eugenol, eugenol, (E)-geranyl linalool, 
benzaldehyde, benzoic acid 2-amino-ethyl ester, (Z)-3-
hexen-1-ol benzoate.

Fig. 6. Group composition of hydrodistillate from dried 
P. coronarius flowers
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Fig. 7. Group composition of hydrodistillate from fresh 
P. coronarius flowers
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Fig. 8. Group composition of hexane extract from dried 
P. coronarius flowers
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Fig. 9. Group composition of hexane extract from fresh 
P. coronarius flowers
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The EO of J. officinale differs significantly from 
the EO of P. coronarius primarily in the presence of 
terpenes and aromatic compounds, such as D-limonene, 
(+)-camphor, DL-menthol, terpinen-4-ol, α-terpineol, 
methyl chavicol, nerol, (-)-carvone, geraniol, anethole, 
methyl anthranilate, α-terpinyl acetate, copaene, el-
emene-isomer, methyleugenol, caryophyllene, α-muuro-
lene, γ-muurolene, α-curcumene, α-farnesene, cadinene, 
amorphene, caryophyllene oxide, α-cadinol, benzyl ben-
zoate, phenylmethyl formiat. 

The EO of P. coronarius contains terpenoids and 
aromatic compounds, that are not present in the EO of J. 
officinale: norinone, (E,Z)-2,6-nonadienal, myrtanal, 
(1R)-(-)-myrtenal, (Z)-(-)-myrtanol, (Z)-jasmone, phytol, 
ethyl benzoate, 2-aminobenzaldehyde, ethyl cinnamat, 
n-hexyl benzoate, benzophenone, dibutyl phthalate.

Only hexane extracts from dried flowers of J. offic-
inale and P. coronarius contain triterpene squalene in 
significant amounts (13.96 % and 6.72 %). Common to the 
hexane extracts of the studied objects are aromatic com-
pounds: benzyl alcohol, 2,4-di-tert-butylphenol; aliphatic 
compounds: 2,4-dimethyl-heptane, octanal, decanal.

The hexane extract of J. officinale is characterized by 
the presence of such terpenoids as α-phellandrene, D-limo-
nene, p-menthone, DL-menthol, (-)-carvone, (-)-cis-myrta-
nol, 8-hydroxylinalool, caryophyllene, α-cadinol, benzyl 
benzoate, (E)-geranyl linalool and aromatic compounds, 
such as benzyl alcohol, 2-hydroxy-iso-butyrophenone, 
methyl anthranilate, 2,4-di-tert-butylphenol, (Z)-3-hexen-1-
ol benzoate, dibutyl phthalate, benzyl benzoate.

Practical significance. To obtain the required 
amount of terpenoids, it is recommended to use either the 
method of hydrodistillation or the method of extraction 
of fresh P. coronarius raw materials with hexane. It is 
impractical to use the extraction of dry raw materials 
with hexane as a method for obtaining such a small 
amount of terpenoids.

Research limitations. A full-fledged study is lim-
ited by the lack of fresh J. оfficinale raw materials. Only 
one sample of each raw material was analyzed, which does 
not allow us to verify the same tendencies in plant materi-
al originating from different growing locations.

Prospects for further research. It is advisable to 
continue relevant studies of species of the genus Jasminum 
L. and genus Philadelphus L. as sources of valuable bio-
logical substances for medicine and pharmaceuticals.

6. Conclusions
The studies that were conducted identified the main 

differences in volatile compounds in distillates and hexane 

extracts of P. coronarius and J. officinale. A total of 109 
compounds were identified in the objects, and the domi-
nant components were established. In the J. officinale EO 
the dominant components are (E)-geranyl linalool, linalo-
ol, (Z)-3-hexen-1-ol benzoate, α-farnesene, D-limonene, 
methyl anthranilate and (Z)-9-tricosene. In the EO from 
the dried P. coronarius flowers, the dominant components 
are (1R)-(-)-myrtenal, myrtanal, pentadecanal, tricosane 
and (Z)-jasmone, while benzolacetaldehyde, benzophe-
none; diterpenoid phytol and several aliphatic compounds 
were found only here. In the EO from the fresh P. coronar-
ius flowers, the dominant components are nerolidol, ethyl 
palmitate, methyl 2-methylpalmitate, myrtanal, pentade-
canal and (Z)-jasmone, while phellandral, nerolidol in 
significant amounts, hexahydrofarnesylacetone were 
found opposite to the dried raw material. Thus, during the 
drying process of P. coronarius flowers, the composition 
of the EO significantly changes. Only hexane extracts 
from dried flowers of J. officinale and P. coronarius con-
tain triterpene squalene in significant amounts (13.96 % 
and 6.72 %). Common to the hexane extracts of the studied 
objects are aromatic compounds: benzyl alcohol, 
2,4-di-tert-butylphenol; aliphatic compounds: 2,4-dimeth-
yl-heptane, octanal, decanal.
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