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Abstract. Every year, more and more consumers have a negative attitude
towards food products that contain synthetic additives. Therefore, the production
of natural flavors from essential oils of plants is an important task today.
Lavender essential oil is a promising raw material for the food industry and the
selection of varieties with a high content of essential oil and high indicators of
valuable components in it is relevant. The material for the research was lavender
plants (Lavandula angustifolia Mill.) of the Lidiia variety, which were introduced
in the Odessa region conditions. The study of the essential oil mass fraction was
carried out by the Ginsberg method on the Clevenger apparatus in the flowering
phase of plants and was calculated on the dry mass of plant raw materials. The
study of the component composition of essential oil was carried out by the
method of high-performance gas-liquid chromatography by chromatograph
Agilent Technology 6890N. Under the introduction conditions, the plants grew
and developed normally. It was found that the yield of floral raw materials of
three-year-old plants in the flowering phase ranged from 170 to 240 g per shrub.
In the mass flowering phase, the yield of floral raw materials was maximum. The
mass fraction of essential oil in inflorescences varied from 0.9 to 1.2% of the
fresh mass or from 2.16 to 2.94% of the absolutely dry mass. The highest content
of essential oil was recorded in the end-of-flowering phase. The study of the
component composition of essential oil made it possible to identify 30
compounds. It was found that the essential oil of lavender of the Lidiia variety
contains a large mass fraction of the valuable component linalyl acetate, the
indicators of which vary in a small range depending on the flowering phase. Its
highest content (48.11%) was found in the mass flowering phase and the lowest
one (43.12%) was founf in the phase of the beginning of flowering. The content
of linalool, on the contrary, was the highest (26.07%) in the phase of the
beginning of flowering, and in the phase of mass flowering it decreased to
23.08%. The content of undesirable components of camphor and 1,8-cineole in
the essential oil is low. The minimum content of these components was observed
in the phase of mass flowering. According to its component, the essential oil of
lavender of the Lidiia variety is of high quality, and will use in various sectors of
the national economy, including the food industry.

Keywords: Lavandula angustifolia Mill., Lidiia variety, essential oil
components, analysis of variance, food products.
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Introduction. Formulation of the problem

Our daily diet includes a large number of
pigments, especially carotenoids, anthocyanins and
chlorophylls. These compounds have important
biological functions in the human body against many
serious diseases. Therefore, the use of plant extracts as
functional ingredients in various food products,
beverages and cosmetic purposes is gaining more and
more interest [1-3]. Today, more and more consumers
react negatively to synthetic additives, looking for
organic products, even with their higher cost.All over
the world, the number of companies unwilling to use
antibiotics or chemical compounds in food production
is increasing. The population demands products that do
not contain artificial and harmful chemicals used as
preservatives. Another major problem is the incorrect
use of antibiotics, especially broad-spectrum
antibiotics, which significantly contributes to the
increase  in  antibiotic  resistance of  many
microorganisms.Therefore, the entire scientific world
has recently focused numerous studies on the search
for natural remedies capable of counteracting
pathogens of food origin. One of these means is the
essential oils of aromatic plants. Therefore, the
production of natural flavorings should become part of
the state program of naturalization of domestic food
products [4-7].

Flavorings with spicy, citrus, caramel smells are
recognized as priority aromas for food manufacturers.
However, recently manufacturers are interested in
natural carriers of fruit aroma. Various floral aromas,
such as rose, jasmine, and lavender, which were
previously used in the perfume industry, also find their
purpose in soft drinks and alcoholic beverages
productions [8]. Lavender occupies one of the leading
places among aromatic plants.Interest in lavender is
due to its wide range of uses in the perfume industry
(soap, colognes, perfumes, skin lotions and other
cosmetics), in aromatherapy (relaxant), and in
pharmaceuticals due to its therapeutic effects as a
sedative, antispasmodic, antiviral and antibacterial
agent [2,5].

The widespread use of lavender essential oil in
traditional medicine and the pharmaceutical industry
has led to an increased interest in it in other fields. The
use of lavender essential oil in the food industry has
increased due to its pleasant aroma and taste, as well as
its ability to control the growth of infectious agents [9].

Lavender essential oil and its hydrolats are
currently widely used in food production as natural
flavors for bakery products, frozen dairy products,
candies, gelatin, puddings, soft and alcoholic drinks,
ice cream, chewing gum. In the UK, Norfolk Lavender
booklets offer many recipes for cooking with lavender
at home, such as herring or trout stuffed with lavender
sprigs [10].
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The distribution of domestically produced
flavorings is complicated by a number of factors,
primarily the dominance of imported products in the
raw materials market, as well as the high costrisks that
may accompany the production of domestic flavorings.
The orientation of Ukrainian producers to cooperation
with domestic science and the essential oil complex of
Ukraine will contribute to the solution of these
problems [8].

Analysis of recent research and publications

The Lavandulagenusincludes 39 species, more than
400 varieties and several hybrids. Species of the genus
Lavender are among the most cultivated plants in the
world. This plant is especially popular in France,
Bulgaria, Italy, Spain, England, the USA and Australia.
Lavender species are widely used as ornamental and
honey plants but, mainly, they are grown to obtain
essential oils, which are highly valued in perfumery,
cosmetics, food industry and alternative medicine [10-15].

According to scientists, among all the existing

lavender species, only three species
(Lavandula angustifolia Mill.,
Lavandula x intermedia Emeric ex LoiselandLavandula
latifolia Medicus) are cultivated for essential oil
production. The commercial value of these species is
estimated at $50 million in the pharmaceutical, food,
and cosmetic industries [3,13,16].

Romanian  scientists,  developing  natural
ingredients with diverse biological functions that
would provide potential benefits for human health,
added lavender powder to macaroons and ice cream.
As a result of their research, they concluded that
lavender, with its high flavor, antimicrobial and
antioxidant properties, could become a valuable
ingredient in food products [2].

It is known that the quality of lavender essential
oil depends on its composition [5,17]. Many scientists
from Romania, Turkey, Croatia, Ukraine and other
countries have studied the component composition of
lavender essential oil [3,6]. Scientists from different
countries have proven that the chemical composition of
lavender essential oils and lavandin is characterized by
the presence of terpenes (e.g., linalool and linalyl
acetate) and terpenoids (e.g., 1,8-cineole), which are
mainly responsible for the characteristic taste, as well
as biological and therapeutic properties. [2,11,17,18].
The high content of linalool and linalyl acetate
determines the high quality of the essential oil [19-22].

Italian  scientists, studying the component
composition of lavender essential oil and lavandin,
noted the variability of the content of various
compounds in the oil depending on the vegetation
phase [6]. Scientific works of domestic scientists also
indicate the variability of the mass fraction of essential
oil and its component composition in plants depending
on the variety, development phase and growing
conditions [13-16,23].
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According to literature data, essential oil in
lavender plants is contained in all organs of the plant,
but its greatest amount is concentrated in
inflorescences. In addition, compared to other organs,
essential oil from inflorescences has the best
component composition [24].

At the Institute of Climatic Smart Agriculture on
the basis of the State Enterprise "Research Farm
"Novokakhovske" of the Institute of Climatic Smart
Agriculture of the NAAS, Lavandula angustifolia Mill.
varieties for various uses have been created in different
years. The created varieties have been introduced into
the conditions of the Odesa region.

The purpose and objectives of the study. The
purpose was to study the content of essential oil and its
component composition by the development phases of
Lavandula angustifolia Mill.of the Lidiia variety for
cultivation and the possibility of its use in the food
industry.

The objectives of the study were to determine by
the development phases of Lavandula angustifolia
Mill. of the Lidiia variety:

1) yield of floral raw materials;

2) content and dynamics of accumulation of the
mass fraction of essential oil;

3) component composition of essential oil and
dynamics of its accumulation.

Research materials and methods

The research was conducted in the southern
steppe zone in the conditions of the Odessa region in
the village of Okny, Podolsk district. The territory of
the district is located in the northern part of the Black
Sea lowland. The soils are thick medium-humus black
soils on loess rocks.

The most important
conditions:

— sum of active temperatures (above 10°C) was
29.05°C;

— annual relative humidity was 75%;

— moisture supply (precipitation) per year was 490
mm;

— moisture supply during the growing season was 343
mm;

— period with a temperature above 10 °C was 169
days;

— average annual air temperature was +8.1 °C;

— average temperature of the warmest month (July)
was +20.5 °C;

— calendar dates of frost: the last wasin April, the first
was in October;

— dominant wind direction: in the spring and summer
period it was westerly, throughout the year it was
westerly.

The material for the research was Lavandula
angustifolia Mill.plantsof the Lidiia variety. In the
flowering phase, the inflorescences together with the

indicators of climatic
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peduncles (12-15 c¢cm long) were cut and immediately
weighed. Fresh flower raw materials (100 g) were
placed in a liter flask and filled with water. The study
of the mass fraction of essential oil was carried out by
the Ginsberg method on the Clevenger apparatus and
was calculated on the dry mass of plant raw
materials [18,19].

The study of the component composition of the
essential oil was carried out by high-performance gas-
liguid chromatography [11,18,21] on an Agilent
Technology 6890N chromatograph. The
chromatographic column was quartz, capillary HP
5MS. The evaporator temperature was 250°C. The
carrier gas was helium. The carrier gas flow rate was 1
ml/min. Sample introduction with a flow split of 1/50.
The thermos temperature was 50°C with a
programming of 3 °/min to 220°C. The detector and
evaporator temperatures were 250°C. The components
of the essential oils were identified based on the results
of searching for mass spectra of chemicals included in
the studied mixtures obtained during chromatography
with data from the NIST02 mass spectra library (over
174,000 substances). The component retention indices
were calculated based on the results of control analyses

of essential oils with a set of normal
alkanes [11,18,21].
The experiments were conducted in 4-fold

replication according to a single-factorial design using
randomized blocks, which eliminates the subjective
approach to the placement of variants and provides
more objective research results. The results were
processed using variance analysis. The statistical
reliability of the obtained experimental data was
assessed by the least significant differences (LSDys) for
a significance level of 0.05.

Results of the research and their discussion

Lavandula angustifolia Mill. plantsof the Lidiia
varietywere introduced to the Odesa region in 2022
from the State Enterprise "Research Farm
"Novokakhovske" of the Institute of Climatic Smart
Agriculture of the NAAS. One-year-old seedlings were
planted in the spring in collection plots. Phenological
observations conducted on the introducers showed that
the vegetation of plants of the second year of life in the
conditions of the Odessa region begins in the 1l decade
of April, the budding phase occurs in the 1-11 decade of
May, the ring spreading phase occurs in the | decade of
June. After a decade, we note the colored bud phase.
The beginning of flowering occurs in the 1l decade of
June, and mass flowering is noted in the 111 decade of
June — the | decade of July. Fruiting lasts from the II
decade of July to the 111 decade of August.

Under introductionconditions, on the third year of
life, the shrubs reach medium size and have a compact
shape [13,14,24]. Of course, the biometric characteristics
of plants and their yield, depend on many factors,
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including the variety, the presence of the optimal amount
of precipitation, the temperature regime, the applied
agrotechnical measures, etc. [25-27]. In addition, the
growing conditions also affect the quality of the oil
obtained and the possibility of its use in various sectors of
the national economy [5,17,25-30].

Under growing conditions in the Odesa region,
Lavandula angustifolia Mill. shrubs of the Lidiia
variety were 60 cm high and 65 cm in diameter.
Flowering shoots were straight, green, medium
thickness, 28-30 cm long. There were 75-95
inflorescences on the plant. The inflorescence was
dense, 7-8 cm long. The number of rings in the
inflorescence was 8-10 pcs. The number of flowers in the
middle ringwas 14-16 pcs. The number of flowers in the
inflorescence was 80 pcs. The calyx of the corolla was
green. The corollas of the flower were large, purple in
color, moderately pubescent. The leaves were gray-
green, large, 5.0-5.5 cm long (on average 5.2 cm), 0.6—
0.8 cm wide (on average 0.7 cm), heavily pubescent.

According to the results of the research, the yield
of flower raw materials on the third year of the
seedlings' life was 170-240 g per plant. In the phase of
the beginning of flowering it was the smallest, and in
the phase of the end of flowering it was the maximum
(Table 1).

The study of the essential oil accumulation
dynamicsin the inflorescences of the Lidiia variety of
lavender in different phases of plant development
showed that its mass fraction gradually increases
starting from the phase of the end of budding — the
beginning of flowering. The maximum indicators of
the content of essential oil in the inflorescences were
recorded in the phase of the end of flowering (Table 1).

During the study of the component composition
of the essential oil, 30 compounds were identified.
According to the data obtained in research, it is clear
that the essential oil of the Lidiia variety of lavender
was of high quality in terms of its component
composition. The main components of this
lavendervariety essential oil were linalyl acetate and
linalool. Compared to other domestic varieties, this
variety had the highest levels of linalyl

acetate [13,14,16]. Studying the dynamics of the main
components content in the essential oil depending on
the phase of development, it was established that the
mass fraction of the components changed in one
direction or another (Table 2).

As an analysisresult of the essential oilcomponent
composition, it was found that the content of the
valuable component, linalyl acetate, in the phase of the
beginning of flowering was 43.12% of the mixture. As
the plants developed, plant biosynthesis increased by
4.99%, reached a maximum (48.11%of the mixture) in
the phase of mass flowering. In the phase of the end of
flowering, it was noted a decrease in the mass fraction
of linalyl acetate by 2.51%.

As for another valuable component, linalool, its
content in the phase of the beginning of flowering was
maximum (26.07% of the mixture). In the phase of
mass flowering, the content of linalool decreased by
2.99% and was 23.08%o0f the mixture. In the process of
further plant development, the biosynthesis of this
component gradually increased, reached 25.62% of the
mixture in the phase of the end of flowering, which
was per 2.54% more than in the phase of mass
flowering.

As is known, a significant negative impact on the
quality of lavender essential oil has a camphor.
Although its amount is not significant,but it is not
desirable. In the process of plant development, its
content decreased by 0.12% compared to the beginning
of flowering phase, where it was 0.38%, and in the
mass flowering phase it was minimal (0.26%). In the
end of flowering, an increase in camphor by 0.15%
was observed.

Another undesirable component of lavender
essential oil is 1,8-cineole, which was practically
absent in the beginning and mass flowering phases and
was present only in a small amount in the end of
flowering.

Approbation of research results. The research
was conducted in a farm located in the Oknyvillage,
Podilskyi district, Odesa region, Ukraine.

Table 1 — Economically valuable indicators of Lavandula angustifolia Mill. of Lidiia variety by
development phases (p=0.05)

Yield of flower Mass fraction of essential 0il,%
Phaseof plant development raw materials, of crude mass of flower | of absolutely dry mass of
g /plant raw materials flower raw materials
Endof budding — beginning of flowering 170+£19 0.90+0,01 2.16+0,02
Mass flowering 240436 1.12+0,01 2.78+0,02
Endof flowering 200+£28 1.20+0,01 2.94+0,02
LSDgs 46.926 0.014 0.028

LSDgs — least significant difference for the 5% significance level
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Table 2 — Dynamics of accumulation of components of essential oil of Lavandula angustifolia Mill.of
Lidiia by development phases

Content in essential oil
Components by flowering phases, %
beginning mass end

a-pinene — 0.16 —

1-octen-3-ol 0.08 — 0.63
myrcene 0.12 0.11 0.28
A3-carene — - 0.19
cymene — — 0.50
1,8-cineole — - 0.51
y-terpinene 0.05 — 0.96
octanone-3 — 0.57 -

hexyl acetate — 0.38 —

trans-linalool oxide 1.4 0.92 0.80
cis-linalool oxide 1.1 0.82 0.74
linalool 26.07 23.08 25.62
3-octenyl acetate - 1.02 1.32
camphor 0.38 0.26 0.41
borneol 1.85 0.74 0.99
lavandulol 0.78 0.29 -

terpinen-4-ol 1.52 1.76 1.03
a-terpineol 3.90 3.28 4.10
3,7-dimethyl-1,5-octadiene-3,7-diol 2.10 0.66 —

neral — 0.44 —

linalyl acetate 43.12 48.11 45.60
bornyl acetate - 0.51 0.55
lavandulyl acetate 3.0 3.38 5.26
neryl acetate 1.9 1.08 1.41
geranyl acetate 1.7 2.02 2.59
germacrene D — — 0.99

Conclusions

According to the researchresults, it was
established that the yield of floral raw materials in the
third year of life of Lavandula angustifolia Mill.
seedlings of the Lidiia variety, grown in the conditions
of the Southern Steppe in 2022, was 170-240 g per
plant. In the phase of the beginning of flowering, it was
the smallest, and in the phase of the end of flowering, it
was the maximum. It was also established that lavender
contained a satisfactory amount of essential oil, the
content of which ranged from 0.9 to 1.2% of the fresh
mass, or from 2.16 to 2.94% of the absolutely dry
mass. The maximum indicators of essential oil
biosynthesis were noted in the phase of the end of
flowering.

Determination of the essential oil composition
and the dynamics of the mass fraction accumulation of
its main components showed that the quality of the

essential oil was best in the mass flowering phase,
since the mass fraction of its most valuable component,
linalyl acetate, was highest in this phase and was
48.11% of the mixture. Taking this into account, the
collection of floral raw materials for obtaining essential
oil is recommended to be carried out in the mass
flowering phase.

The high content of linalyl acetate gives the plant
a pleasant aroma. In terms of its component
composition, the essential oil of the Lidiia variety of
lavender was of high quality, and plants of this variety
are promising for cultivation for use in various sectors
of the national economy, including the food industry
for the production and improvement of the quality of
various food products such as natural flavorings for
bakery products, frozen dairy products, candies,
gelatin, puddings, tea, soft and alcoholic drinks, ice
cream, seasonings for herring or trout, etc.

References:

1. Radu (Lupoe) DS, Rapeanu G, Bahrim GE, Stanchuk N. Investigations on thermal degradation of phytochemicals from lavender extract.
Anna. Univ. Dunarea Jos Galati Fascicle VI — Food Technol. 2019;43:33-47. https://doi.org/10.35219/foodtechnology.2019.2.03

2. Radu SD, Mihalceal, Aprodulu, Socaci SA, Cotarlet M, Enachi E, Craciunescu O, Barbu V, Oancea A, Dulf Francisc V, Alexe P, Bahrim
GE. Fostering Lavender as a Source for Valuable Bioactives for Food and Pharmaceutical Applications through Extraction and
Microencapsulation. J. Molecules 2020;25(21):5001. https://doi.org/10.3390/molecules25215001

3. Giray FH. An Analysis ofWorld Lavender Oil Markets and Lessons for Turkey. J. Essent. Oil Bear. Plants 2018;21:1612-1623.

https://doi.org/10.1080/0972060X.2019.1574612

XapuoBa Hayka i Texrosorist / Food science and technology

Volume 18 Issue 4/2024


https://doi.org/10.35219/foodtechnology.2019.2.03
https://doi.org/10.3390/molecules25215001
https://doi.org/10.1080/0972060X.2019.1574612

Ximis xap4osux npodyxkmis i mamepianie. Hosi sudu cuposuru / Chemistry of food products and materials. New raw materials

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Héral B, Stierlin, E, Fernandez X, MichelT. Phytochemicals from the genus Lavandula: A review. Phytochem. Rev. 2021;20:751-771.
https://doi.org/10.1007/s11101-020-09719-z

DétarE, Zambori-Németh E, Gosztola B, Harmath A, LadanyiM, PluharZ. Ontogenesis and harvest time are crucial for high quality
lavender — Role of the flower development in essential oil properties. Ind. Crops Prod. 2021;163:113-334.
https://doi.org/10.1016/j.indcrop.2021.113334

Speranza B, Guerrieri A, Racioppo A, Bevilacqua A, Campaniello D, Rosaria M.Corbo sage and lavender essential oils as potential
antimicrobial agents for foods. J. Microbiol. Res. 2023;14(3):1089-1113. https://doi.org/10.3390/microbiolres14030073

Frolova N, Ukrainets A, Sylka I, Naumenko K, Chepel N. Actuality and ways of processing local spicyaromatic raw materials into food
flavors. Scientific Works of NUFT 2017; 23(5):220-228. https://doi.org/110.24263/2225-2924-2017-23-5-2-28

Ukrainets A, Frolova N. The analytical information about status of flavors usage in the world and in Ukraine and possibilities of domestic
production development. Scientific Works of NUFT 2019;25(2):251-260 https://doi.org/10.24263/2225-2924-2019-25-2-27

Lauren A. Erland, SoheilS. Mahmoud. Essential Oils in Food Preservation, Flavor and Safety.Lavender (Lavandula angustifolia) Oils.
2016;57:501-508. http://dx.doi.org/10.1016/B978-0-12-416641-7.00057-2

Lis-Balchin MT. Handbook of herbs and spices. Woodhead Publishing Series in Food Science, Technology and Nutrition.Lavender. 2012;
2(17):329-347. https://doi.org/10.1533/9780857095688.329

JianuC, PopG, GruiaAT, GeorgeHF. Chemical composition and antimicrobial activity of essential oils of lavender (Lavandula
angustifolia) and lavandin (lavandula x intermedia) grown in Western Romania. Int. J. of Agriculture & Biology ISSN Print: 1560-8530;
ISSN Online: 1814-9596 12-1270/2013/15-4-772-776

Aprotosoaie AC, GilleE, Trifan A, Luca VS, Miron A. Essential oils of Lavandula genus: A systematic review of their chemistry.
Phytochem. Rev. 2017;16;761-799. https://doi.org/10.1007/s11101-017-9517-1

Svydenko LV, HlushchenkoLA, SvyrydovskyyVM, SvydenkoAV. Lavandin: a practical guide. Odesa: Oldi+. 2023:44p. ISBN 978-966-
289-725-8 (in Ukrainian)

Svydenko LV, Hlushchenko LA, Verhun OM, Korabl'ova OA. Lavandula L. Collection of the Institute for Climate Smart Agriculture.
Plant genetic resources. 2023;32:58-69. https://doi.org/10.36814/pgr.2023.32.07 (in Ukrainian)

Beale DJ, Morrison PD, Karpe AV, Dunn MS. Chemometric Analysis of Lavender Essential Oils Using Targeted and Untargeted GC-MS
Acquired Data for the Rapid Identification and Characterization of Oil Quality. Molecules. 2017; 22(8):1339.
https://doi.org/10.3390/molecules22081339

Rabotyahov VD, Svydenko LV. Creating highly productive forms of lavender through interspecific crosses. Methodological
recommendations. Nikitsky Botanical Garden. Yalta, 2010:36. (in Ukrainian)

Détar, E.; Németh, E.Z.; Gosztola, B.; Demjan, L; Pluhar, Z. Effects of variety and growth year on the essential oil properties of lavender
(Lavandula angustifolia Mill.) and lavandin (Lavandula x intermedia Emeric ex Loisel.). Biochem. Syst. Ecol. 2020;90:104020.
https://doi.org/10.1016/j.bse.2020.104020

Pokajewicz K, Biaton M, Svydenko L, Hudz N, Balwierz R, Marciniak D, Wieczorek PP. Comparative Evaluation of the Essential Oil of
the New Ukrainian Lavandula angustifolia and Lavandula x intermedia Cultivars Grown on the Same Plots. Molecules. 2022; 27(7):2152.
https://doi.org/10.3390/molecules27072152

Jennings W, Shibamoto T. Qualitative Analysis of Flavor and Fragrance Volatiles by Glass Capillary Gas Chromatography. Academic
Press rapid Manuscript Reproduction. 1980:472. ISBN978-0123842503

Truzzi E, Benvenuti S, Bertelli D, Francia E, Ronga D. Effects of Biostimulants on the Chemical Composition of Essential Oil and
Hydrosol of Lavandin (Lavandula x intermedia Emeric ex Loisel.) Cultivated in Tuscan-Emilian Apennines. Molecules.
2021;26(20):6157. https://doi.org/10.3390/molecules26206157

Popa CL, Lupitu A, Mot MD, Copolovici L, Moisa C, Copolovici DM. Chemical and biochemical characterization of essential oils and
their corresponding hydrolats from six species of the Lamiaceae family. Plants 2021;10:2489. https://doi.org/10.3390/plants10112489
Radu Lupoae D, Alexe P, Stanciuc N. Overview on the potential role of phytochemicals from lavender as functional ingredients. The
Annals of the University Dunarea de Jos of Galati Fascicle VI-Food Technology. 2020;44(2):173-188.
https://doi.org/10.35219/foodtechnology.2020.2.11.

Dobrowolska A, Zawadzifiska A. The Influence of Stratification on Seedling Emergence and Growth of Narrow-Leaved Lavender and its
Cultivars. Int. J. of Plant & Soil Science 2014;3(8):948-958 https://doi.org/10.9734/1JPSS/2014/9861

Mihalascu C, Bolohan C, Tudor V, Mihalache M, Teodorescu R. Research on the growth and development of some varieties of Lavandula
angustifolia  (Mill.) in  the South-East of Romania / Romanian biotechnological letters.  25(6):2180-2187.
https://doi.org/10.25083/rb1/25.6/2180.2187.

Micleal, Chifor R. Germination, in vitro Propagation and Acclimatization in Lavandula Angustifolia. Bulletin UASVM Animal Science
and Biotechnologies. 2018;75(2):105. https://doi.org/10.15835/buasvmcn-ash:2018.0017

Hasibi A, Abdossi V, Ladanmoghadam A, Moradi P. Variation of some traits of Lavandula angustifolia to drought stress for optimum
water usage. European journal of horticultural science. 2022;87(4). https://doi.org/10.17660/ejhs.2022/041

Tardugno R, Serio A, Pellati F, D’Amato S, Chaves Lopez C, Bellardi MG, Di Vito M,Szekely-Varga Z, Kentelky E, Cantor M. Effect of
gibberellic acid on the seed germination of Lavandula angustifolia Mill. Romanian journal of Horticulture. 2021;2(2):169-176.
https://doi.org/10.51258/rjh.2021.22.

Roberts SJ, Parkinson NM. A bacterial leaf spot and shoot blight of lavender caused by Xanthomonas hortorumin the UK. New disease
reports. 2014;30:1. https://doi.org/10.5197/j.2044-0588.2014.030.001

Zhelyazkov |, Delibaltova V, Krastev T. Study on the efficacy of some herbicides for weed controlling in lavender field. Research journal
of agricultural science. 2018; 50(1):178-185.

Biaton M, Krzysko-Lupicka T, Nowakowska-Bogdan E, Wieczorek PP. Chemical Composition of Two Different Lavender Essential Oils
and Their Effect on Facial Skin Microbiota. Molecules 2019;24:3270. https://doi.org/10.3390/molecules24183270

Xapuosa Hayka i Texuostorist / Food science and technology 61 Volume 18 Issue 4/2024


https://doi.org/10.1007/s11101-020-09719-z
https://doi.org/10.1016/j.indcrop.2021.113334
https://doi.org/10.3390/microbiolres14030073
https://doi.org/110.24263/2225-2924-2017-23-5-2-28
http://dx.doi.org/10.1016/B978-0-12-416641-7.00057-2
https://doi.org/10.1533/9780857095688.329
https://doi.org/10.1007/s11101-017-9517-1
https://doi.org/10.36814/pgr.2023.32.07
https://doi.org/10.3390/molecules22081339
https://doi.org/10.1016/j.bse.2020.104020
https://doi.org/10.3390/molecules27072152
https://doi.org/10.3390/molecules26206157
https://doi.org/10.3390/plants10112489
https://doi.org/10.9734/IJPSS/2014/9861
https://doi.org/10.25083/rbl/25.6/2180.2187
https://doi.org/10.15835/buasvmcn-asb:2018.0017
https://doi.org/10.17660/ejhs.2022/041
https://doi.org/10.51258/rjh.2021.22
https://doi.org/10.5197/j.2044-0588.2014.030.001
https://doi.org/10.3390/molecules24183270

Ximis xap4yosux npodykmie i mamepiasnie. Hoei eudu cuposuru / Chemistry of food products and materials. New raw materials

E®IPHA OJIISI LAVANDULA ANGUSTIFOLIA MILL. COPTY JIIAISA SIK
JI’KEPEJIO APOMATUYHUX CHOJIYK JJI5SI
XAPYOBOI IPOMUCJIOBOCTI

JL.B. CBHjenKo', kanxuat GionoridHuX HAyK, CTAPIINA HayKOBHH criiBpoGiTHIK, E-mail: svid65@ukr.net

H.O. BajenTiok’, KaHIHIAT TEXHIYHEX HAyK, CTAPLINHA HAYKOBHii criBpobiTHIK, E-mail: naval100@ukr.net
I'.M.CrankeBna’, IOKTOp TeXHIYHHX Hayk, mpodecop, E-mail: georgii.stn@gmail.com

€.0. IOpkeBHu*, TOKTOP CLILCHKOrOCIIONAPCHKIX HayK, mpodecop’ E-mail:yevgen21@ukr.net

A.B. CBUI€HKO®, KaHIHIaT EKOHOMITHHX nayk, E-mail: zulu_jp4@ukr.net

H.C.Maprienko', Moo HayKOBHiT CIIIBPOGITHIK,

O.M.Bepryn®, kangunar 6i0710T9HIX HayK,CTApIINA HaykoBHit criBpoGitHuk, E-mail: olenavergun8003@gmail.com
O.B.I'purop’epa®, kaumumat 6io10riYHEX HayK,CTapIIHiA HayKOBHIl criiBpobiTHIK, E-mail: olgrygorieva@gmail.com
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Binain nepBUHHOTO Ta €TITHOTO HACIHHUIITBA

®Bimzin reoiHpopMALiiHAX TEXHOMOTIH, MEHEKMEHTY Ta EKOHOMIYHHX TOCITiIKEHb

[HCTHTYT KITIMaTHYHO OPiEHTOBAHOTO ciIbChKOro Tocnoxapcrsa HAAH Vkpainuy,

ByJ. Masiiibka opora, 24, cmt Xmibonaperke, Onecbka 001acTb, 67667,

Kadenpa TexHosorii 3epHa i KOMOIKOPMIB

Opecbkuit HalliOHAJIBHUH TEXHOJIOTIYHUH yHiBepcuTeT, By KanatHa, 112, M. Ozneca, Ykpaina, 65039

“Kadempa MOIBOBHX i OBOYECBHX KYIBTYP

Opnecekuil nep>kaBHUN arpapHuil yHiBepcuTeT, Byl KanartHa, 99, M. Oneca, Ykpaina, 65039

®Harionaneruit Goramiusmii cax iv. M.M. I'pumika HAH Ykpainn, By, Cagoso-Boraniuna, 1, Kuis, 01014

AHOTaNisi. 3 KOXXHAM POKOM BC€ OiNbIIe CHOKMBAa4iB HETAaTHBHO CTABITHCS IO MPOAYKTIB Xap4yBaHHS, SIKi MiCTSATh
cuHTeTHYHI 100aBku. ToMy BHPOOHHLTBO HATYypaJbHUX apoOMaTHU3aTOPIB i3 eipHUX Ol pOCINH Ha CHOTOMHI € BaKIMBUM
3aBHaHHAM. EdipHa omis maBaHAM BY3BKOIMCTOI CIYTY€ NEPCIEKTUBHOIO CHPOBHHOIO IS Xap4yOBOi MPOMHCIOBOCTI 1 Mixdip
COPTIB i3 BEIMKUM BMiCTOM eipHOT 0JIif Ta BUCOKMMH MOKa3HUKAMH I[IHHMX KOMIIOHEHTIB B Hill € akTyaJlbHUM. Marepiaiom
JUIIOCITI/DKEHb  CITYTYBAJIM POCIIMHM JIaBaHIM By3bKonwcTol copty Jlimist, siki Oynm iHTponykoBani B ymoBax Opjechkoi
oGuacti. BuBuenHs macoBoi gacTku edipHoi oxii npoBoguian MeronoM ['iHcOepra Ha amapari KieBemkepa y ¢asi nBitiHHS
POCIIHH 1 pO3paxoBYBAJIM Ha CyXy Macy POCIMHHOI CHpDOBHHH. BUBYEHHS KOMIOHEHTHOTO cKiamy edipHOi oJii mpoBoAMIH
METOIOM BHCOKOC(EKTHBHOI Ta3opianHHOI xpomatorpadii Ha xpomartorpadi Agilent Technology 6890N. B ymoax
IHTPOIYKLil POCIMHU HOPMAaJbHO POCIU 1 PO3BUBAIUCH. BCTaHOBIEHO, IO Y POCIMH TPHOXPIYHOTO BiKy y (pa3i IBITiHHS
yposkail KBiTKOBOi cupoBUHH KonuBascs Big 170 10 240 r 3 kyma. Y ¢a3i MacoBOro UBIiTiHHA BiH OyB MakcHMaJlsHUM. MacoBa
gacTka ediproi omii B cynBiTTax BapitoBana Bix 0,9 mo 1,2% Bix cupoi macu a6o Bix 2,16 1o 2,94% Bin aGcomoTHO Cyxoi
MacH. Haii6inpumii BMiCT edipHoi omii 3a(hikCcoOBaHO y ¢asi KiHIIA IBITiHHS.
BuBueHHsIKOMIIOHEHTHOTOCKIIaRyedipHoioniinanoMoxuBicTeineHTudiKyBaTH 30 cronyk. BeranoBneHo, mo B edipHiit onil
naBaHau copty Jlimis € BelMKa MacoBa 4yacTKa IIHHOTO KOMIIOHEHTY — JIiHAJiJalerary, MOKa3HUKH SKOi 3MIHIOIOTHCS B
HEBEJIMKOMY Jliana3oHi B 3aJIe)KHOCTI Bix ¢asm npitiHHsa. HaiiOinpmmii oro BMicT BusiBIeHO y (a3i MacoBOro ILBITIHHI —
48,11%, a HalimeHmmH y a3i moyarky uBiTiHHS — 43,12%. BmicT niHanooy HaBmaku Hail Oinbmmi y (asi moyaTky mBITIHHS i
cTaHOBUTH 26,07%, a y ¢a3i MacoBoro mBiTiHHS 3MeHIIyeThCst 10 23,08%. Bmict HeGaxaHux KoMmmoHeHTiB kampopu Ta 1,8-
OUHEOoNy B edipHiil omii HeBHCOKHHA. MiHIMaTbHAN BMICT IIMX KOMIIOHEHTIB CIIOCTEPIraeThcs y (a3l MacoBOro HBITiHHA. 3a
CcBOIM KOMIIOHEHTHHM CKJIaZoM edipHa oiis naBaHau copTy JIiis € BUCOKOSKICHOIO 1 MOYXE BHKOPHUCTOBYBATHCS B Pi3HUX
rajy3sx HapoJHOTO FOCIIOJAPCTBA, B TOMY YHCII 1 Xap4OBOT MPOMHCIOBOCTI.

KorouoBi cioBa: naBanma By3bkonucra, copT Jlimis, xommoHeHTH edipHOi ouii, IucHepciiHMil aHami3, MPOAYKTH
Xap4yyBaHHS.
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