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Introduction. For a number of reasons, almost no
fibrous flax is grown in Ukraine, however, the sown areas of
oil flax, suitable for making oil, have increased significantly,
and the spectrum of its economic use includes the food
industry [1]. However, according to the data of the State
Statistics Service, the area of linseed cultivation in Ukraine
is growing. So, if in 2000 the area sown under this culture
was only 2.2 thousand hectares, then in 2020 it will
be — 13.7 thousand hectares. An increase in the area of flax
cultivation is an additional source of quality raw materials
for the processing industry [2].

Storage before processing and rational use of linseed
oil remains the most difficult task. It can be solved only with
a deep study of the biochemical processes occurring in
the seeds, the use of their physiological properties during
processing, storage and processing of oil raw materials.
Varietal characteristics and abiotic factors of the growing
season have a significant influence on the quality of linseed
oil. Therefore, research in this area is of scientific interest.

Analysis of recent research and publications.
The oil content in flax seeds depends on a number of
factors, primarily on varietal characteristics and growing
conditions [3]. Climatic factors, namely light, heat and
moisture, have a significant impact on the process of oil
formation in flax seeds. Depending on the geographical
latitude, the value of the iodine number of linseed oil varies
as follows: Arkhangelsk — 195, Moscow — 180, Tashkent —
154 gJ2/100g oil [1].

I. F. Drozd determines the varieties of oil flax that have
optimal quality indicators for the soil and climatic conditions
of Precarpathia for the period 2009-2018 and establishes
the most favorable year for the impact on quality formation.
The author comes to the conclusion that the weather
conditions of the years of cultivation affect the oil content
in the seeds, determines the most stable variety in terms
of oil content and establishes the relative fluctuation of this
indicator depending on the weather conditions of the year
of cultivation [4].

Loss of quantity and quality of oil in seeds during storage
is important for the processing industry. L. Ovsyannikova,
L. Valevska, Yu. Hryschuk, G. Evdokymova determined
the effect of seed storage regimes and terms on the quality
of linseed oil. t was determined that the mode of storing
seeds in a dry state is optimal, and lowering the storage
temperature from 15 to 5 °C significantly slows down the
growth of the acid value of the oil and significantly reduces
the loss of oil content in the seeds, especially during long-
term storage. So, if for the Liryna variety, when seeds were

stored for 12 months at a temperature of 5C, the loss of oil
content was 4.7%, then at a temperature of 28 °C the loss
increased to 12.2% [5].

Oil flax is more demanding on heat during maturation
and requires more than fibrous flax. This culture is drought-
resistant, and its need for water is less than that of fiber
flax [6, 7].

The currently known climatic changes contribute to the
growth of the area of oilseed linseed in the conditions of the
Polissia of Ukraine.

Many publications draw attention to the relevance of the
problem of adaptation of agricultural production to climate
change. Thus, the question of the impact of changes in
the amount of precipitation on the development of some
agricultural crops is considered in the article by N. Vozniuk,
V. Skyba, O. Likho, Z. Sobko, T. Klymenko. The authors
determined that the annual amount of precipitation for the
period from 2011 to 2021 in the regions of Polissia varied
between 326—-627 mm/year, which creates a moisture deficit
for this zone within the range of 100-150 mm/year [8].

The researches of V. Balabukh, O. Tarariko, T. llienko,
V. Velychko found that climate change actively affects the
formation of productivity of agroecosystems, and this effect
must be taken into account to obtain high-quality crops of
both traditional and heat-loving crops [9].

An additional factor contributing to the cultivation of
linseed in the conditions of Polissia is the low coefficient of
accumulation of radiocesium by plants, which is important
in the conditions of the zone of radiation pollution [10].

The goal of the research. The purpose of the work is to
identify the features of the formation of the quality of linseed
oil, depending on the variety, the shelf life of seeds and
abiotic factors of the growing season.

Methodology of the research. The object of research:
the processes of forming the quality of oil of domestic
and foreign breeding varieties depending on the abiotic
conditions of the growing season and changes in the terms
of storage of raw materials.

For analytical studies, samples of flax seeds grown on
sod-podzolic soils, poorly supplied with mineral nutrition
elements, of Korosten district, Zhytomyr region, were
selected.

In terms of quality and commercial purpose, the
selected samples of linseed met the requirements of the
state standardization system [11].

The cultivation technology was generally accepted. The
oil content in seeds was determined by the defatted residue
method using a Soxhlet apparatus [12].
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The oil was produced on a laboratory screw press using
the cold pressing method. The research was carried out at
the department of technologies in crop production of the
Polissia National University in accordance with the generally
accepted methodology: acid number — by dissolving the oil
with a mixture of ethyl alcohol and sulfuric ether; iodine
number — according to the Hanus method.

Sampling and organization of experiments on storage
of flax seeds were carried out according to appropriate
methods. The raw materials for oil production were stored
in a container in the refrigerator, the humidity of the seeds
during storage was 2% lower than the critical one [13, 14].

Research results. The course of individual
meteorological factors is presented in Table 1.

As can be seen from the data in Table 1, the average
amount of precipitation over the years of research was
significantly less than the long—term average. In this respect,
the month of July stands out, during which, on average, for
20202022, the amount of precipitation was more than 3.5
times less in relation to the long-term average.

When characterizing precipitation for 2020-2022, one
should note the significant diversity of their income, so if in
May 2020 138.1 mm fell, then for the same period in 2022 —
only 21.9 mm.

An analysis of the temperature regime for the years
of research presented in Table 1 shows a clear trend of
temperature excess in the period June-August over the
long-term averages. In the period April-May, on average for
three years, the sum of temperatures, on the contrary, was
lower than the long-term average by 0.4-0.8 °C.

The considered weather conditions of the growing
seasons of oilseed flax determined the following qualitative
indicators of the seed yield, depending on the variety.

From the data in Table 2, it can be seen that the oil
content in the seeds of the Liryna variety over the years of
the experiment was higher compared to the Evryka variety.

The maximum oil content in the seeds of both experimental
varieties of flax was determined in the favorable year of
2021.

One of the main indicators of the quality of vegetable
oils are iodine and acid numbers. A large iodine number
(178.4—-184.2) was characteristic of the variety of domestic
selection, which makes the oil made from the seeds of this
variety especially valuable when used for pharmaceutical,
technical and food purposes. The acid number characterizes
the quality of fats, mainly freshness, and indicates the
relative content of free fatty acids. The presence of a
significant amount of free fatty acids in raw materials for
the production of edible oil is not allowed. According to
current regulatory documents, the acid number in seeds for
the production of edible linseed oil should be no more than
2.0 mg KOH/g.

The weight of 1000 seeds turned out to be a stable trait
in terms of the genetic characteristics of the variety and
somewhat changed depending on the conditions of the
growing season.

The results of determining the quality of linseed oil
depending on the shelf life of seeds are shown in table 3.

As can be seen from the data in Table 3, the storage
period of oil flax seeds and its varietal composition had
an impact on the collection and quality of linseed oil. The
maximum oil content in seeds is set for the initial storage
period — 38.8 and 44.5%, respectively, of the variety. At the
end of the storage period, after 9 months, the oil content
in the Evryka variety decreased by 4.1%, and in the Liryna
variety by only 2.1%.

There is also a tendency to change the quality of
processed products depending on the shelf life of raw
materials. The iodine number allows you to evaluate the
quality of the oil, its suitability for use. Since the addition of
iodine occurs at the site of double bonds in the molecules
of unsaturated fatty acids, the iodine number gives an idea

Table 1
The amount of precipitation and the average air temperature during the growing season of flax according
to the data of the Korosten meteorological station
Amount of precipitation, mm Average air temperature, °C
Month 2020 | 2021 2022 | average for medium 2020 2021 2022 | average for .
year year year | three years | perennial year year year | three years perennial
April 32.2 34.2 53.6 40.0 44.2 9.4 8.2 7.9 8.5 8.9
May 138.1 | 101.1 21.9 87.0 58.3 11.6 14.8 13.7 134 14.2
June 67.1 83.5 60.3 70.3 76.3 20.2 20.9 20.7 20.6 18.5
July 311 355 15.3 27.3 96.5 20.4 241 214 22.0 19.2
August 28.2 53.2 271 36.2 75.2 20.6 21.0 23.8 21.8 18.9
Table 2
The quality of flax seeds and oil depending on the variety and growing season
A variety Year Weight Oil lodine Acid number,
of oil flax of 1000 seeds, g content, % number, gJ2/100g mg KOH/g
2020 6.4 38.8+2.7 178.4 2.11
Evryka 2021 6.6 39.2+3.1 184.2 2.21
2022 6.7 38.5+3.6 183.5 2.39
2020 6.4 46.5+5.7 175.3 1.81
Liryna 2021 6.7 47.2+5.1 181.2 1.58
2022 6.5 46.9+5.4 178.7 1.67
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Table 3
Change in the quality of linseed oil depending on the varietal composition and shelf life of seeds,
average for 2020-2021
A variety of oil flax Seed S:T?gi?:spemd’ Oil content, % lng;ﬂgggber’ number’,A\rfﬂlcgj KOH/g
0 38.8+2.5 182.1 2.2
Evryka 3 37.1+2.1 181.7 2.7
6 36.0+2.7 180.9 3.2
9 34.7+2.5 179.6 3.7
0 44.5+3.8 178.4 1.7
Liryna 3 43.8+3.2 172.5 2.3
6 43.0+£3.5 171.2 2.9
9 42.4+3.9 169.5 34
of the content of these acids in the oil. The higher the iodine 2. TlociBHi nnowji  cinbCbKOrocnogapCbkux  KymnbTyp:

number, the easier the oil oxidizes, so it is more suitable for
use as a medicine for the manufacture of varnishes, paints,
drying oils and for eating without heating. In our studies,
a decrease in the iodine number was also established,
however, this process was extremely slow when stored in a
refrigerator (Table 3). This indicator of oil quality, depending
on the shelf life, decreased from 182.1 to 179.6 (by 1.4%)
for the Evryka seeds decreases as a result of oxidation.
Therefore, the value of the iodine number is also an indirect
indicator of the freshness of the oil.

Acid number is one of the main indicators of the suitability
of oil for food use. The indicator characterizes the content
of free fatty acids, the number of which increases due to the
breakdown of triglyceride molecules. The accumulation of
free fatty acids indicates a decrease in its properties. State
standards limit the content of free fatty acids in dietary fats.
The value of the acid number characterizes the commercial
grade and the good quality of edible fats. The acid number
of linseed oil, on the contrary, increased with an increase in
the duration of storage of flax seeds. So, at the end of the
storage period, itincreased to 3.7 for the Evryka variety and
3.4 for the Liryna variety, or 1.7 and 2.0 times. However,
under optimal storage conditions, acid numbers were within
the limits allowed by government regulations.

Conclusions. Under the recommended regimes and
methods of storage of raw materials for the production of
linseed oil, its quality indicators change slightly, and the
processing products meet the requirements of current state
standards.

The weather conditions of the growing season have a
significant influence on the quality of linseed oil, namely on
the oil content in the seeds and the degree of unsaturation
of fatty acids.

Under the conditions of Polissia, linseed oil provides the
iodine value of the oil — 178.1-182.1, which indicates a high
content of polyunsaturated fatty acids in the oil and makes
it possible to use it for medicinal, food and technical needs.
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Derebon l.Yu., Panchyshyn V.Z. Influence of climatic
factors and seed storage periods on the quality
of linseed oil

Purpose. The purpose of the research was to determine
changes in the quality of oil flax seeds of different varieties
on weather condition during cultivation and storage period.
Methods. Laboratory and statical research methods used.
The laboratory was used to determine the oil content
of flax seeds and to establish the quality indicators of
the oil obtained from flax seeds at different storage
periods. Statistical for estimating the standard deviation
in determining the oil content of seeds. Results. The
article analyzes the weather conditions during the growing
season of oilseed flax. It was determined that the amount
of precipitation and air temperature during the research
periods significantly deviated from the average long-
term indicators, and the precipitation was characterized
by unevenness of arrival. As a result of the conducted
research, it was determined that the oil flax seeds grown
in the agroclimatic conditions of Polissia of Ukraine have
high quality and are suitable for use as food and technical
raw materials. It was established that the Liryna variety had
an oil content of 46.5-47.2 % on average over the years of
experiments and was ahead of the Evryka variety by this
indicator. Linseed oil had high quality indicators, its iodine
value ranged from 178.4-184.2 gJ2/100g for the Eureka
variety and 175.3—181.2 for the Liryna variety. A high iodine
number determines a significant content of unsaturated
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fatty acids, which determines the oil as valuable when using
it for food, pharmaceutical and technical purposes.

The maximum oil content in seeds is set for the initial
storage period — 38.8 and 44.5%, respectively, of the
variety. At the end of the storage period, after 9 months,
the oil content in the Evryka variety decreased by 4.1%,
and in the Liryna variety by only 2.1%. A decrease in the
iodine value was established depending on the storage
period. This indicator of oil quality, depending on the shelf
life, decreased from 182.1 to 179.6 (by 1.4%) for the Evryka
variety and from 178.4 to 169.5 (by 5.0%) for the Liryna
variety. At the end of the storage period, the acid numbers
of linseed oils increased. Thus, at the end of the storage
period, the content of free fatty acids in the oil obtained from
the seeds of the Eureka variety increased by 1.7 times,
for the Liryna variety, this indicator doubled. Conclusions.
The climatic condition of Polissia ensure the production of
high-quality oil, and the considered terms of storage of raw
materials for its production, subject to the use of optimal
regimes, ensure the quality regulated by state standard.

Key words: iodine number, acid number, fatty acids, oil
content, amount of precipitation.

Oepe6oH LKO., MaHunwmH B. BnnueB kniMaTU4HUX
c¢hakTOpiB i CTPOKIB 36epiraHHA HaciHHA Ha siIKicTb onii
nnsHoi

MeTta. MeTol0 npoBefeHHs1 AocnimgxeHb 6yno BuU3Ha-
YEHHS 3MiHW AKOCTi HaCiHHS NbOHY OMIVNHOrO Pi3HUX Cop-
TiB 3anexXHO BiA MOrogHVWX YMOB BMPOAOBX BUPOLLYBaHHS
Ta CTpokiB 30epiraHHa. MeTtoau. BukopuctoByBanm
nabopaTtopHUin Ta CTAaTUCTUYHMIA METOAM [OOCIiAXEHb.
JlTabopaTopHui BrKkopuCTOBYBanNu ANS BUSHAYEHHST BMICTY
onii B HacCiHHi NbOHY Ta ANs BCTAHOBMEHHHA MOKa3HWUKIB
SAKOCTi Orii OTPUMAHOI 3 HACIHHA NbOHY NPWU Pi3HUX CTPO-
kax 30epiraHHa. CTaTMCTMYHMI AN OUiHKWM CTaHAapT-
HOro BIiAXWMEHHS NPV BW3HAYEHHi BMICTY Onii B HaCiHHi.

Pe3ynbmamu. BcTtaHOBNEeHo, WO KinbKiCTb onagis i Tem-
nepatypa nosiTpsA 3a AOCMigKyBaHi nepiogn CyTTeBO Bia-
XUNANWes Big cepefHix baratopiyHMX NoKasHWKiB, a onaau
XapakTepu3yBanucsi  HEPIBHOMIPHICTIO  HaOXOOXKEHHS!.
Y pesynbraTi NpoBeAeHHs AOCMiAXeHb BCTAHOBIEHO, LUO
HACiHHS bOHY OJIMHOro, BUPOLLEHE B arpokniMaTu4HmX
ymoBax Noniccs, mae BUCOKY SKICTb i npuaaTHe sk Xxap4oBa
i TexHiYHa cupoBuHa. BusHadeHo, wo copt JlipuHa B cepea-
HbOMY 32 POKM JOCHigXeHb MaB OninHicTb 46,5-47,2% Ta
BMNepeakaB 3a UMM MnokasHMKom copT EBpuka. JingHa
onisi Mana BUCOKI SIKICHI MOKa3HWKW, Ti MogHe YMCIo Komu-
Banocs y mexax 178,4—184,2 rJ,/100r gnsa copTy EBpuka
Ta 175,3-181,2 rJ,/100r ansa copty JlipyHa. Bucoke rogHe
YMCNO 3YMOBIIOE 3HAYHWMN BMICT HEHACUYEHUX XUPHUX
KUCIOT, L0 BM3HAYaE LiHHICTb TaKoi onii Npy BUKOPUCTaHHI
B Xap4yoBUX, papMaLEeBTUYHUX | TEXHIYHMX LiiNsX.

MakcrmarnbHuin BMICT onii B HacCiHHi BCTAHOBMNEHO Ha
noyaTkoBUN TepMmiH 36epiraHHsa — 38,8 Ta 44,5% Bigno-
BigHO copTy. Yepes 9 micauiB nicna 3aknagaHHa Ha 36e-
piraHHSA BMICT onii B HaciHHi copTy EBpuka 3HM3MBCA Ha
4,1%, Togi sk y copTy JliprHa NoKasHWK 3HWXKEHHS BMICTY
onii B HaciHHi cTaHoBuB nuwe 2,1%. BctaHOBNEHO 3HW-
)KEHHS1 MOLHOro ymcrna 3anexHo Bid CTPOKIB 36epiraHHs.
Llen nokasHuk sikOCTi onii 3anexHo Big TepMmiHy 36epi-
raHHsi ameHwwmBcs Big 182,1 no 179,6 (Ha 1,4%) y copTty
EBpuka Ta Big 178,4 no 169,5 (Ha 5,0%) y copty Jlipuna.
Bnpogosx 36epiraHHa KWCMOTHI 4ucna onii  NNnsaHoi
HaBnaku nigBuLlyBanucs. Tak Ha KiHeub 36epiraHHs BMICT
BifTbHUX XXUPHUX KACNOT B ONii OTPUMaHIN 3 HACIHHA NTbOHY
copty EBpuka 36inbwmeca B 1,7 pasu, a B onii 3 HaCiHHA
copty JlipuHa uewn nokasHwuk 3pic y 3,4 pasn. BucHosku.
Knimatnuni ymoBu [Moniccs 3abe3nevyoTb OTPUMaHHSA
BUCOKOSIKICHOI onii, @ po3rnsHyTi CTpoku 36epiraHHs cupo-
BMHM ANS ii BUpOBHULTBA 32 yMOBU BUKOPUCTaHHSA ONTU-
MarnbHMX pexnmie 3abe3nevytoTb AKICTb pernameHToBaHy
OepXaBHUMU CTaH4apTaMu.

KnroyoBi cnoBa: nogHe 4Yncro, KUCIOTHE YNCHO, XKUPHI
KWUCNOTW, ONINHICTb, KiNbKiCTb onagis.
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