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Quality indicators of new sunflower
(Helianthus annuus L.) varieties for high oleic
and oilseed use under different growing conditions

L. V. Korol*, 0. V. Topchii, L. M. Prysiazhniuk, I. 0. Dikhtiar, A. P. Ivanytska,
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Purpose. To study the influence of steppe and forest-steppe climatic conditions on the yield, oil content in seeds and
fatty acid composition of oil in new sunflower varieties of high oleic and oilseed use. Methods. The research was conducted
in accordance with “Methods of qualification examination of plant varieties for their suitability for distribution in Ukraine
(general part)” and “Methods of qualification examination of plant varieties for their suitability for distribution. Methods
of determining quality indicators of plant production”. The following methods were used in the research: laboratory, com-
parison, generalisation, mathematical statistics, analysis and synthesis to draw conclusions. Results. The fatty acid com-
position of the seeds of new varieties of sunflower (Helianthus annuus L.) of high oleic and oilseed use, grown in different
soil and climatic conditions, was studied. According to the results of the analysis in the steppe zone, the variety 'LG50648’
has the highest economic and value characteristics: oil content (51,0%), oleic acid (85.1%), yield (3.11 t/ha); varieties
‘SULIANO" and ‘MAS 908HOCP’ - yield (3.40 and 3.91 t/ha) and oleic acid content (85.8 and 86.1%) regardless of the gro-
wing conditions. It was found that high oleic sunflower varieties ‘MAS 908HOCP’, ‘LG50648’, ‘SULIANO’ grown under steppe
and forest-steppe conditions yielded higher quality oil. The maximum content of oleic acid in 2022-2023 was characteristic
of the seeds of the varieties ‘MAS 908HOCP’ (86.1% in the steppe and 85.8% in the forest steppe) and ‘SULIANQ". The highest
linoleic acid content was obtained in the seeds of the oilseed use varieties ‘STK104" (62.9% in the steppe and 58.5% in the
forest steppe) and ‘STK103" (61.2% in the forest steppe). Among the high oleic varieties, the best results were obtained with
‘LG50648" (5.7% in the steppe and 5.9% in the forest steppe). Conclusions. Oil content of sunflower varieties and fatty acid
composition are determined by varietal characteristics of sunflower and environmental conditions. Modern sunflower varie-
ties, which are included in the State Register of Plant Varieties of Ukraine, have high yield potential and can provide a large
yield of vegetable oil per unit area. Agroclimatic conditions have different effects on the gross seed yield and oil quality in
the conditions of the forest steppe and steppe of Ukraine.

Keywords: sunflower; oil content; high oleic varieties; quality indicators; husk; fatty acids.

grown in a wide variety of agricultural environ-

Introduction

Sunflower (H. annuus) is an oilseed crop na-
tive to North America and, along with oil palm
(Elaeis guineensis Jacq.), soybean [Glycine max
(L.) Merr.] and rapeseed (Brassica napus L.), is
one of the world’s most important oilseed crops
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ments. The global trend towards sunflower cul-
tivation is steadily increasing. The crop is grown
on a total area of over 26 million hectares world-
wide, mainly due to the high oil content of its
seeds (~44%) [1, 2]. Among oilseeds, sunflower is
ranked 2nd in Europe and 4th in the world [3, 4].

Sunflower oil is considered a high quality oil
because it is rich in monounsaturated fatty acids
(MUFA) and polyunsaturated fatty acids (PUFA)
[6]. Varieties with high oleic acid content are
highly valued in the food industry due to the
oxidative and thermal stability of the oil [6]. This
extends the shelf life of vegetable oils and pre-
vents the formation of trans fats when heated to
high temperatures (e.g. frying), which is why HO
(high oleic) oils are high quality cooking oils. As
a result, high oleic oils are naturally stable and
do not require hydrogenation [4]. However, vege-
table oils rich in PUFAs are susceptible to lipid
oxidation, which can result in the formation of
cytotoxic and genotoxic compounds that nega-
tively affect the nutritional value and shelf life of
foods [7]. Oil quality is determined by the com-
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position of fatty acids and the levels of tocophe-
rols, stearins, carotenoids and other compounds.
At the end of the last century, new high-oleic
sunflower (HO) varieties with higher levels of
monounsaturated fatty acids (MUFA) were bred
and commercialised [8]. In general, sunflower oil
contains about 90% unsaturated fatty acids,
mainly oleic acid (monounsaturated omega-9)
(C18:1) and linoleic acid (polyunsaturated ome-
ga-6) (C18:2) [9-11], and up to 10% saturated
fatty acids, mainly palmitic and stearic acid
(C16:0 and C18:0, respectively) [1, 12—14]. Sun-
flower oil also contains several other fatty acids
(C14:0, C16:1, C14:1, C20:0, C22:0), but these
are usually found in small amounts. In the seeds
of oilseed sunflower varieties, the content of ole-
ic acid does not exceed 30% [4, 15, 16], so the
main goal of sunflower breeding is to create new
varieties rich in oleic acid. Oleic acid (C18:1) is
synthesised from stearic acid (C18:0) and con-
verted to linoleic acid (C18:2) by the oleate de-
saturase enzyme [17]. The levels of linoleic and
oleic acids are influenced by both environmental
conditions and plant genotype characteristics. In
particular, air temperature, precipitation, soil
water regime, intercepted solar radiation, etc.
and the agronomic practices used can affect the
kernel filling phase, thus altering both the fatty
acid profile of the oil and the yield of the sun-
flower [14].

According to the classifier of quality indica-
tors of botanical taxa, sunflower varieties tes-
ted for their suitability for marketing [18] have
the following uses 1) oilseed — up to 50.9%,
2) high oleic — over 60%.

With climate change, sunflower, as a rainfed
spring crop, may be more susceptible to direct
heat stress during flowering or grain filling, as
well as to variable and unpredictable drought
scenarios during the growing cycle, both of
which lead to significant yield loss, a decrease
in oil content and a change in fatty acid compo-
sition [19, 20].

The aim of the research is to study the influ-
ence of steppe and forest-steppe climatic condi-
tions on quality indicators, in particular yield,
oil content in seeds and fatty acid composition
of o1l of new sunflower varieties of high oleic
and oilseed use.

Materials and methods

The experimental studies were carried out
during 2022—-2023 on the experimental fields of
the branches of the Ukrainian Institute for Plant
Variety Examination (UIPVE) within the soil
and climatic zones of the steppe — Kirovohrad
(Novoselytsia village, Blahovishchensky district,
Kirovohrad region), Odesa (Novoselyvka village,
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Rozdilna district, Odesa region), Dnipropetrovsk
(Semenivka village, Krynychkyi district, Dni-
propetrovsk region). Semenivka, Krynychanskyi
district, Dnipropetrovsk region) of UIPVE
branches and forest-steppe — Vinnytsia (Holu-
beche village, Kryzhopilsky district, Vinnytsia
region), Sumy (Likarske village, Sumy district,
Sumy region), Poltava (Karlivka village, Kar-
livskyi district, Poltava region) in accordance with
the “Methodology for the qualification examina-
tion of plant varieties for their suitability for dis-
tribution in Ukraine (General part)” [21]. Eight
varieties of high oleic sunflower (MAS 908HOCP’
and ‘LG50648 — France, ‘SULIANO’ -
Switzerland, ‘N4H413 CL’ — UK) and oilseeds
(‘STK102, ‘STK107’, ‘STK104’, ‘STK103’ — Ro-
mania), included in the State Register of Varie-
ties Suitable for Distribution in Ukraine, were
used as material for the research. Biochemical
studies were carried out in the UIPVE Plant Va-
riety Quality Indicators Laboratory according to
the “Methods of qualification examination of
plant varieties for suitability for distribution.
Methods for determining quality indicators of
plant production” [22]. The oil content of sun-
flower seeds was determined by the express
method using an MGC 5-11 nuclear magnetic
analyser (Oxford Instruments, UK).

The oil yield per hectare was calculated using
the formula

A=Y xXCxF,

where A —oil yield; Y —yield (c/ha) at standard
moisture; C — dry matter coefficient (for sunflo-
wer K = 0.88); F — fat content in seed, % [22].

The protein content was determined using an
Instalab 700 infrared analyser (DICKEY-john,
USA); the fatty acid composition of the oil was
determined by gas chromatography using a
Shimadzu Nexis GC-2030 gas chromatograph
(Shimadzu, Japan).

Sunflower was sown in 2022 in the steppe
zone from 07.05.-18.05., in the forest steppe
zone from 03.05.—-16.05., in 2023 in the steppe
zone from 03.05.—12.05. and in the forest steppe
zone from 24.04.—-10.05. The experiment was
replicated four times, the treatments were ran-
domly arranged and the plot size was 25 m?2
The records and observations were made ac-
cording to the “Methods of examination of plant
varieties of the group of technical and fodder
plants for their suitability for distribution in
Ukraine (VCU)” [23]. The weather conditions
during the research period (2022—2023) differed
from the long-term average in terms of tempe-
rature, precipitation and their distribution in
individual months.

The beginning of the growing season in 2022
was characterised by low rainfall, so sunflower
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was sown on dry soil. The sunflower growing
season in 2023 was characterised by sufficient
soil moisture in spring and cooler growing tem-
peratures than in 2022. The average daily air
temperature at all research sites exceeded cli-
matic norms by 1-5 °C. The maximum temper-
ature in the steppe zone was observed in Au-
gust 2023, when the heat reached +37 °C. In the
forest steppe zone, the maximum temperature
in the same year and month was almost +35 °C.

The average annual air temperature in 2022
and 2023 in the steppe and forest steppe was
11.0-10.0 and 11.4-10.7 °C, respectively, and
exceeded the long-term mean by 2.4-2.9 and
2.7-3.5 °C, respectively. Annual precipitation
in 2022 and 2023 averaged 236.9 and 548.4
mm, or 56 and 101% of the annual norm, in the
steppe; 462.5 and 666.3 mm, or 109 and 123%,
in the forest steppe. To determine the influence
of environmental conditions on productivity, oil
content and fatty acid composition, the hydro-
thermal coefficient (HT'C) was calculated.

Crops sown 1n spring produce the best yields
when HTC = 1.0-1.6, while drought causes
plant depression when HTC = 0.6 or less, or
overwetting — when HTC = more than 1.6. The
vegetation period of sunflower in the steppe
zone in both 2022 and 2023 was characterised
by very dry conditions (HTC = 0.5), slightly dry
and optimal moisture conditions in the forest
steppe zone (respectively HTC = 1.1; 1.3), which
had a positive impact on the formation of sun-
flower productivity in this zone.

The statistical processing of the results of the
experimental data obtained was carried out us-
ing the tools of the Excel programme. The limits
of the maximum random deviations of the ob-
tained results were determined by the Least
Significant Difference (LSD) method.

Results and Discussion

The zone of cultivation and the weather and
climatic conditions had a positive effect on the
seed yield of all varieties, which is confirmed by
an average increase in seed yield of 4.4 to 38.4%
in the forest steppe zone compared to the steppe
zone (Table 1).

The yield of the varieties varied from 2.29 to
3.91 t/ha depending on the direction of use and
the growing zone. In the forest steppe zone,
higher yields were obtained than in the steppe
zone due to the longer growing season for sun-
flower varieties in this zone and optimal grow-
ing conditions. The most productive sunflower
variety in the forest steppe zone was ‘MAS
908HOCP’ with a yield of 3.91 t/ha. Its yield
was 44.3% higher than ‘N4H413 CL’ and 26.9%
higher than ‘LG50648’. The variety ‘SULIANO’
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Table 1
Yield of new sunflower varieties of high-oleic and
oilseed use in different soil and climatic zones, t/ha
(average for 2022-2023)

. Steppe Forest Steppe
Variety 2022 | 2023 | Average | 2022 | 2023 [Average

high-oleic

‘MAS 908HOCP’ | 2.46 | 3.19 | 2.83 |4.48|3.33| 3.91

‘LG50648’ 2.76 | 3.45 | 3.11 |2.98|3.18| 3.08

‘SULIANO’ 3.4213.38| 3.40 |3.69|3.41| 3.55

‘N4H413 CU 1.66 | 3.35| 2.51 |2.76]2.65| 2.71

LSD, 1302 07 |13 0.6 0.9
oilseed

‘STK101" 2.18 1 3.18 | 2.68 |3.59(3.05| 3.32

'STK102" 2.18 | 2.88 | 2.53 |3.71]2.96| 3.34

‘STK103' 2.2212.35| 2.29 |3.61|2.73| 3.17

'STK104' 1.9913.16 | 2.58 [3.74(2.99| 3.37

LSD, 0207 03 [01]02] 0.2

performed well in the steppe and forest steppe
zones with yields of 3.40 and 3.55 t/ha.

When growing crops, it is important to know
what elements make up the crop. This is neces-
sary in order to influence the production process
in a sensible way. It is known that the main ele-
ments of yield formation are its main structural
elements: the diameter of the head, the weight of
1000 seeds, the husk content of the seeds, etc. The
results of the research showed that the size of the
head diameter varies according to the variety and
the soil and climatic conditions of cultivation.
Head diameter in the forest steppe zone was 0.7—
3.7 cm larger than in the steppe for all varieties.
The largest head diameter was observed in varie-
ty ‘MAS 908HOCP’ — 20.2 cm, which is confirmed
by its highest yield — 3.91 t/ha.

The weight of 1000 seeds is a genetically de-
termined indicator but can vary according to
soil and climatic conditions. The weight of 1000
seeds of new varieties for different uses varied
from 51.2 to 67.2 g depending on the growing
zone (Table 2).

The highest weight of 1000 seeds was ob-
served in the studied varieties of high oleic sun-
flower in both forest steppe and steppe zones,
with values ranging from 61.3-67.2 g, with the
exception of variety ‘N4H413 CL’, which had an
average weight of 1000 seeds at the level of 52.7 g
and 57.9 g, respectively. The lowest weight of
1000 seeds was found in the steppe zone in the
varieties ‘STK102’ and ‘STK101’, with an ave-
rage of 51.7 and 52.0 g, respectively.

The ratio of husk to kernel weight is impor-
tant because an increase in the percentage of
husk leads to a decrease in seed oil content and
an increase in the unproductive part of the crop,
which is confirmed by the results presented in
Tables 2 and 3. In sunflower varieties ‘STK102’
and ‘LG50648’ for oilseed use, the husk content
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according to soil and climate zone (average for 2022-2023)

Table 2
Structural elements of yield of sunflower varieties of high-oleic and oilseed use

Variet Head diameter, cm | Weight of 1000 seeds, g Husk content,%
Y Steppe | Forest Steppe |Steppe| Forest Steppe |Steppe| Forest Steppe
high oleic
‘MAS 908HOCP" | 16.5 20.2 66.8 67.2 27.6 26.6
‘LG50648’ 16.8 17.8 62.0 62.2 24.8 23.8
‘SULIANO’ 17.1 18.6 62.6 61.3 28.3 26.0
‘N4H413 CL 17.1 17.8 57.9 52.7 25.1 24.9
LSD, ., 0.5 2.0 6.3 10.5 3.0 2.1
oilseed
‘STK101' 15.1 18.4 52.0 54.2 26.7 24.9
‘'STK102 15.5 17.0 51.7 59.8 25.1 23.6
‘STK103' 15.2 18.0 53.3 51.2 27.4 24.8
‘'STK104' 15.6 17.4 55.2 55.7 27.0 26.2
LSD, .. 0.4 1.1 2.8 6.2 1.7 1.8

was the lowest in the forest steppe zone, avera-
ging 23.6 and 23.8%, while the oil content was
the highest in variety ‘LG50648 — 53.3%, and
all other varieties were approximately at the
same level of 50.0-50.7%. For the high oleic va-
riety ‘MAS 908HOCP’ the husk index in the
steppe zone increased to an average of 27.6%
and for ‘SULIANO’ — to 28.3% (Table 2), while
the oil content was the lowest of these varieties
at 48.1% for both varieties.

The principal quality indicators of high oleic
sunflower seeds are the oil and oleic acid con-
tent. The morphological characteristics of sun-

flower plants, as well as the structure of their
seeds and the chemical composition of their
seeds, are affected not only by weather and cli-
matic conditions, but also by the area of cultiva-
tion. The oil content of the seeds initially in-
creases rapidly, but by approximately the 24th
day after flowering, it reaches a constant level.
The oil content of sunflower is determined by its
varietal characteristics and the growing condi-
tions, in particular the hydrothermal regime
during seed formation. Variations in oil content
have been observed according to the growing
zone (Table 3).

Table 3

0Oil and protein content in seeds of sunflower varieties for different use depending
on soil and climate zone of cultivation, % (2022-2023)

0il content Protein content
Variety Steppe Forest Steppe Steppe Forest Steppe
20222023 ] X [2022]2023] X |2022]2023] X |2022]2023] X
high oleic
‘MAS 908HOCP’ | 49.5 | 46.6 | 48.1|50.1 | 50.4 [50.3 | 14.2 |17.9|16.1 | 15.2 | 13.4 | 14.3
‘LG50648’ 51.2 150.8|51.0|53.9|52.7 |53.3 | 16.4|16.7 | 16.6 | 15.5| 15.4 | 15.5
‘SULIANO’ 47.8|48.3148.1|50.8|49.3|50.1|16.1|15.4|15.8|13.1|14.7 |13.9
‘N4H413 CU 51.1|48.1|49.6|51.7 |49.3|50.5/16.7|17.6|17.2|15.1|15.7 | 15.4
LSD, s 28 1302429 |28 |26 |20|19 |11 |19 18| 1.4
oilseed
‘STK101" 49.7 |50.4 1 50.1|51.0|50.1|50.6 | 17.6 | 18.4 | 18.0| 15.9 | 16.0 | 16.0
'STK102" 49.1|50.6 | 49.9 | 51.6 | 48.4|50.0 | 17.4 | 17.8 |17.6|16.4 | 15.9 | 16.2
‘'STK103’ 50.1|46.1|48.1|51.5|49.3|50.4|16.2|20.1|18.2|15.8|16.0|15.9
'STK104 49.7 |47.3 148.5|52.1]49.3]50.7|16.9120.0|18.5|15.8|15.8|15.8
LSD, . 0.7/3917,08|12|05|11|20)0.7)|05]0.2]0.3

The data presented in Table 3 show that the

oil content of sunflower seeds in the forest
steppe zone was higher than in the steppe zone
in both 2022 and 2023. The growing conditions
in the forest steppe zone were optimal (HTC
1.3) and slightly dry (HTC 1.1), which had a
positive effect on the oil content. In 2022, the
varieties grown in the forest steppe zone had an
oil content of 50.1-53.9%, depending on the va-
riety. The highest oil content was recorded for
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the seeds of the varieties ‘LG50648 and
‘STK104’ (53.9 and 52.1%). In 2023, the o1l con-
tent of the seeds ranged from 48.4 to 52.7%, de-
pending on the variety. The highest values were
obtained for the seeds of the varieties ‘LG50648
and ‘STK101’ (52.7 and 50.1%). It is noteworthy
that the variety ‘LG50648 showed the best re-
sults in all the years of testing and regardless
of the soil and climatic zone compared to other
varieties.
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According to the classifier of quality indica-
tors of botanical taxa whose varieties are evalu-
ated for their suitability for distribution [18],
sunflower varieties in the forest steppe zone
were characterised on average by high (>50.1%)
oil content, only for variety ‘STK102’ this indi-
cator corresponded to (47.1-50.0%) average oil
content. Seeds of the varieties ‘L.G50648 and
‘STK101’ grown in the steppe had a high oil con-
tent — 51.0 and 50.1% respectively, while the
rest of the varieties had an average oil content.

In the steppe zone, the highest oil content
was observed in the seeds of varieties ‘LG50648’
and ‘STK101’ (561.0 and 50.1%), in the forest
steppe zone —in the seeds of varieties ‘LG50648’
and ‘STK104’ (563.3 and 50.7%). At the same
time, protein accumulation was better in very
dry conditions (HTC 0.5), which occurred in the
steppe zone in both 2022 and 2023. Higher pro-
tein content was observed for varieties with
lower oil content in seeds compared to other va-
rieties —varieties ‘STK101’, ‘STK103’, ‘STK104’,
for which the protein content in seeds was 18.0,
18.2, 18.5% in the steppe zone, and varieties
‘STK103’, ‘STK101’, ‘STK102’, for which the
protein content in seeds was 15.9, 16.0, 16.2%
in the forest steppe zone, respectively.

It is worth mentioning the variety ‘STK101’
which showed high values of oil content (50.1%
in the steppe and 50.6% in the forest steppe)
and protein content (18.0 and 16.0%) compared
to other varieties.

Oil yield per hectare is the main indicator for
characterising oilseed varieties. The values ob-
tained for oil yield per hectare in the forest steppe
zone were significantly higher than in the steppe
zone, which is explained by the higher yield and
oil content in this soil and climatic zone (Table 4).

Table 4
Oil yield for different sunflower varieties of high-oleic
and oilseed use according to research years
and soil-climate zones, t/ha (2022-2023)

steppe zone — 1.73 t/ha, the variety ‘SULIA-
NO’, regardless of the growing conditions,
showed high yields — 1.44 (steppe) and 1.57 t/ha
(forest steppe), it is also worth mentioning
the variety ‘LG50648’, its yields were at the
level of 1.40 (steppe) and 1.44 t/ha (forest
steppe). The varieties ‘STK102’, ‘STK101’,
‘STK104’ of the oilseed use showed high re-
sults of oil yield per hectare on average in the
forest steppe zone, their values ranged from
1.47 to 1.50 t/ha.

The forest steppe zone was characterised
by optimal and slightly dry conditions, in this
zone an increase in oil content in the seeds of
‘LLG50648 was observed — 53.3%, but the con-
tent of oleic acid decreased to 83.9% compared
to other varieties of high oleic direction. Jocié
et al. [25] found that most modern sunflower
hybrids contain 45-50% oil in seeds. Ferfuia
et al. [26] believe that high temperature in-
creases the oleic acid content of standard sun-
flower varieties (low oleic). At the same time,
contradictory results have been reported on
the effect of temperature on oleic acid content
in high oleic varieties: no effect [27] or, on the
contrary, an increase in oleic acid content
with increasing temperature [27, 28]. We re-
corded a higher content of oleic acid in high
oleic varieties in the steppe in both 2022 and
2023 (Table 5), which had very dry moisture
conditions, with HTC at the level of 0.6; 0.5
compared to the forest steppe, which had op-
timal conditions in 2022 — HTC = 1.3 and in
2023 — slightly dry growing conditions — HTC =
1.1. In oilseed varieties, the content of oleic
acid in 2022 was higher in forest steppe,
where there were optimal growing conditions
in 2023, the highest content of oleic acid was
in steppe, where growing conditions were
very dry.

Table 5
The content of oleic acid in the oil of the seeds

; Steppe Forest Steppe of sunflower varieties of high-oleic and oilseed use
Variety 2022 | 2023 | X 2022 | 2023 | X depending on the soil and climatic zone, %
high-oleic (2022-2023)
‘MAS 908HOCP" | 1.07 | 1.31 | 1.20 | 1.98 | 1.48 | 1.73 Vari Steppe Forest Steppe
1650648’ 1.24 | 1.54 | 1.40 | 1.41 | 1.47 | 1.44 ariety 2022 [ 2023 | X | 2022 | 2023 | X
‘SULIANO’ 1.44 | 1.44 | 1.44 | 1.65 | 1.48 | 1.57 high-oleic
‘N4H413 CL 0.75 | 1.42 | 1.10 | 1.26 | 1.15 | 1.20 ‘MAS 908HOCP" | 86.2 [ 85.9 | 86.1 | 84.6 | 85.5 | 85.1
LSD, 05|02 03|05/ 03] 04 ‘1650648 86.5 | 83.6 | 85.1 | 83.5 | 84.2 | 83.9
oilseed ‘SULIANO' 84.9 | 84.5 | 84.7 | 86.2 | 85.3 | 85.8
'STK102’ 0.94 | 1.28 | 1.11 |1 1.68 | 1.26 | 1.47 ‘N4H413 CL 85.9 | 85.6 | 85.8 | 84.8 | 84.4 | 84.6
‘STK101’ 0.95 | 1.41 | 1.18 | 1.61 | 1.34 | 1.48 LSD, s 09 | 1.4 ) 08 | 15 | 08 | 11
‘STK104’ 0.87 | 1.32 | 1.10 | 1.71 | 1.30 | 1.50 oilseed
'STK103° 0.98 | 0.95 | 0.97 | 1.64 | 1.18 | 1.41 |  F*STK102’ 14.0 [ 13.9 [ 14.0 [ 15.7 | 13.7 | 147
LSDy0s 01030201 01]0.1 ‘STK101' 13.4 | 12.9 | 13.2 | 17.2 | 13.2 | 15.2
‘STK104' 13.0 | 13.0 | 13.0 | 14.6 | 11.2 | 12.9
The highest average oil yields were obtained  |'STK103’ 12.1 | 14.3 | 13.2 | 13.1 | 10.6 | 11.9
by the variety ‘MAS 908HOCP’ in the forest LDy 10 109 |06 | 23 ] 20 | 20
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We studied the fatty acid composition of
sunflower oil from new varieties for different
uses (Table 6). The results obtained characte-
rise the fatty acid composition of 8 varieties of
sunflower grown in different soil and climatic
zones. The table shows that there are signifi-
cant differences in both the qualitative and
quantitative content of individual fatty acids
in the oil of each variety. The analysis of the
data obtained shows that in the oil from the
seeds of the studied sunflower varieties, one of

the polyunsaturated fatty acids is dominant in
the composition of fatty acids. Thus, linoleic
acid (C18:2) is dominant in oilseed sunflower
varieties and oleic acid (C18:1) in high oleic
sunflower varieties. The main fatty acids in
sunflower oil are oleic and linoleic. Palmitic
acid (C16:0) and stearic acid (C18:0) are al-
ways present among the saturated fatty acids.
In addition to the above acids, small amounts
of linolenic, palmitoleic and other acids are
found in sunflower oil.

Table 6

Fatty acid composition of oil from high oleic and oilseed sunflower varieties according to soil and climate zone, %
(average for 2022-2023)

. High-oleic Oilseed
Fatty acid oy a5 908HOCP' | “LG50648" | ‘SULTANO' | ‘N4H413 CL | “Poos | “sTk101 | “STK102' | ‘STK103' | ‘STK104 | =Doss
Forest Steppe
Palmitic C16:0 1.3 1.3 1.8 1.7 03 [ 2.7 2.1 3.1 29 | 06
Stearic €18:0 0.8 1.1 1.0 1.0 0.2 | 1.1 1.2 1.2 1.2 | 0.1
Oleic C18:1 85.1 83.9 85.8 84.6 1.1 | 152 | 147 | 11.9 | 129 | 2.0
Linoleic C18:2 5.3 5.9 5.0 4.8 0.6 | 57.2 | 547 | 61.2 | 585 | 3.5
Steppe
Palmitic C16:0 1.5 1.6 1.9 1.5 03 | 2.9 2.7 2.9 3.0 | 0.2
Stearic C18:0 0.8 1.0 0.9 1. 03 | 1.0 1.0 0.8 0.8 | 0.2
Oleic C18:1 86.1 85.1 84.7 85. 0.8 | 13.2 | 140 | 13.2 | 13.0 | 0.6
Linoleic C18:2 bt 5.7 4.7 5. 0.7 | 60.6 | 57.8 | 50.2 | 62.9 | 7.2

The content of oleic acid ranged from 11.9 to
86.1% and significant differences in this indica-
tor were clearly observed between varieties for
different uses. The highest value of oleic acid
content was obtained from the seed oil of ‘SU-
LIANO’ (85.8%) in the forest steppe zone and
‘MAS 908HOCP’ (86.1%) in the steppe zone of
the high oleic direction of use, while the lowest
value was obtained in varieties ‘STK104’,
‘STK103’ of oilseeds (12.9 and 11.9%) in the for-
est steppe zone and ‘STK104" — (13.0%),
‘STK1071’, ‘'STK103’—(13.2%) in the steppe zone.
The increase in oleic acid content and the cor-
responding decrease in linoleic acid content
was due to a significant and negative ratio of
oleic and linoleic acid (Table 6). A significant
difference between high and low oleic varieties
is observed in the percentage of oleic and lin-
oleic acids.

From the results presented in (Table 6), the
highest value of linoleic acid was recorded in
varieties of oilseeds, the values varied between
50.2 and 62.9% depending on the variety and
growing zone, but the lower value of linoleic
acid was recorded in varieties of high oleic di-
rection of use ‘N4H413 CL’ (4.8%) in the forest
steppe zone, in the steppe zone in varieties
‘MAS 908HOCP’ and ‘SULIANO’ 4.4 and 4.7%,
respectively.

The palmitic acid (C16:0) content of the stu-
died oilseed sunflower varieties is 1.2—1.3 times
higher than that of the high oleic sunflower va-
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rieties, depending on the growing zone. On ave-
rage, the palmitic acid content of the varieties
studied is in the range of 1.3—3.1%. The seeds of
‘STK103’ from the forest steppe zone and
‘STK104’ from the steppe zone contained (3.1
and 3.0%) palmitic acid, which is the highest
among the seeds of the varieties studied.

The average stearic acid content of the varie-
ties studied varied between 0.8 and 1.3%, with
a significant difference between the varieties.

Conclusions

Modernvarieties MAS908HOCP’, ‘LG50648’,
‘SULIANO’ showed the highest yield and ex-
tended the range of high oleic sunflower varie-
ties in Ukraine. ‘MAS 908HOCP’ is recom-
mended for cultivation in the forest steppe zone,
while the others are recommended for both soil
and climate zones. High oleic sunflower varie-
ties showed high oil content compared to oilseed
varieties. The variety ‘LG50648 had a high oil
content with values of 51.0 and 53.3% in both
steppe and forest steppe zones. The varieties
‘SULIANO’ and ‘MAS 908HOCP’ had high
yields and oleic acid content regardless of the
growing conditions.

Among the eight varieties studied, the ave-
rage oil content was almost the same, ranging
from 50.0 to 50.7% in the forest steppe zone, but
the highest values were obtained in the varie-
ties ‘LGH50648 (51.0% in the steppe and 53.3%
in the forest steppe zone) and ‘STK101’ (50.0%

163



PocnuHHuymso

in the steppe). The highest protein content in
the seeds was found in the varieties ‘STK104’
and ‘STK103’ (18.5 and 18.2% in the steppe
zone). It 1s worth mentioning the variety
‘STK1071’, which has high values of protein con-
tent in both soil and climatic zones (18.0% in
the steppe and 16.0% in the forest steppe).

In terms of oil yield per hectare, the highest
values were obtained with ‘SULIANO’ — 1.44 t/ha
in the steppe and 1.57 t/ha in the forest steppe,
and with ‘MAS 908HOCP’ — 1.73 t/ha in the fo-
rest steppe.

The maximum content of oleic acid in 2022—
2023 was found in the varieties ' MAS 908HOCP’
(86.1% in the steppe zone) and ‘SULIANO’
(85.8% 1in the forest steppe zone).

The highest content of linoleic acid in sunflo-
wer seed oil was obtained in the oilseed varieties
‘STK104’ (62.9% in the steppe and 58.5% in the
forest steppe zone) and ‘STK103’ (61.2% in the
forest steppe zone). Among the high oleic varie-
ties, the highest results for linoleic acid content
were shown by the variety ‘LG50648 (5.7% in
the steppe and 5.9% in the forest steppe).
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MeTta. BuBuutM BRAuB knimatuyHux ymos Creny Ta
Jlicocteny Ha BPOXaMHiCTb, XUPHOKUCNOTHUI cKnap onii
Ta i1 BMiCT y HaCiHHi HOBMX COPTiB COHALWHUKY OAHOPiIYHOTO
BUCOKOONETHOBOrO Ta ONiliHOTrO HanpsiMiB BUKOPUCTAHHS.
Metoau. [locnigKeHHs BMKOHyBanu BignoeigHo Ao «Me-
TOAMKM TpoBefeHHs KBanidikauiitHoi ekcneptuam coptis
POCNMH Ha NPUAATHICTb [0 nowwupeHHs B YkpaiHi (3arans-
Ha 4YacTuHa)» Ta «MeTopMKW npoBeAeHHA KBanidikauiltHoi
eKCnepTU3n COpTiB POCAMH HA NPUAATHICTb [O NOWMUPEHHS.
MeTofM BU3HAUYEHHSA NMOKA3HMKIB AKOCTI NPoAyKLii pocauH-
HULTBa». BukopucToByBanu Taki Metopgu: nabopaTtopHui,
NOPiBHAHHA, Yy3arajbHEHHA, MaTeMaTU4yHOi CTaTUCTUKMK,
aHanisy Ta CMHTe3y ANA MifroToBKM BUCHOBKiB. Pesynbraru.
MpoaHanizoBaHO MWUPHOKUCIOTHUN CKAAA HACIHHA HOBMX
COpTiB COHAWHUKY OfHOpiyHoro (Helianthus annuus L.)
BUCOKOONETHOBOrO Ta OJIINHOrO HAnNpsMiB BUKOPUCTAHHS,
BUPOLLEHNUX Y Pi3HWUX I'PYHTOBO-KNiMAaTU4HWUX ymoBax. 3o-
KpeMma, y 30Hi CTeny Haininwi pesynstaTv 3a rocnofapcbKo-
LiHHMMYW O3HaKaMK NpPofeMOHCTPYBaB copT ‘LG50648": BmicT
onii — 51,0%, oneiHoBoi kucnotn — 85,1%, ypoxanHicts —
3,11 1/ra. ‘SULIANO’ Ta ‘MAS 908HOCP’ He3anexHo Big yMOB
BUPOLLYBAHHA  XapaKTepU3yBanuCs BUCOKUMM  BpOXKas-

Mu (3,40 i 3,91 7/ra) Ta BmicTom oneiHoBoi kucnotu (85,8
i 86,1%). Onia 6yna Ginbw skicHol y BMCOKOONEiHOBMX
coptiB ‘MAS 908HOCP’, ‘LG50648" i ‘SULIANQ’. Makcumans-
HWIA BMICT oneiHoBOi kucnotu BnpogoBx 2022-2023 pp.
thikcyBanu B HaciHHi copTiB ‘MAS 908HOCP’ (86,1% y Cteny)
1a ‘SULIANO’ (85,8% y Jlicocteny). HaiiBuwi pe3synstatn 3a
BMiCTOM IHONEBOT KMCNOTU Cepef, COPTiB 0A1iAHOTO HanpsAMy
BUKOPUCTaHHA npopeMoHcTpyBanu ‘STK104" (62,9% y Cre-
ny Ta 58,5% y Jlicocteny) ta ‘STK103" (61,2% y Jlicocteny);
BUCOKOONeiHOBOro Hanpamy — ‘LG50648" (5,7% y Creny Ta
5,9% y Jlicocteny). BucHoBKuU. OnifHicTb i XUPHOKUCNOT-
HUIA CKNag BM3HAYalOTbCA COPTOBUMM 0COGNUBOCTAMMU CO-
HALWHMKY Ta yMOBaMU HaBKONMLWHbLOTO cepepoBuia. CyyacHi
COPTU COHAWHMKY, BHeceHi fo [epxasHoro PeecTpy coptis
pocnuH YKkpaiHW, MaloTb BENWKMA NOTeHLian ypoxanHoCTi
Ta 3[aTHi 3a6e3nedynTun 3HayHKit 36ip onii 3 oguHMLi naouwi.
ArpoknimaTuyHi yMOBM NO-pi3HOMY BNAMBAIOTb HA BaOBMIA
36ip HaciHHA Ta AkicTb onii B ymoBax Jlicocteny Ta Creny
YKpaiHu.

Knrouosi cnosa: coHAWHUK 0OHOPIYHUL,; oNiliHicmb; BU-
COKO00/IeTHOBT COPMU,; NOKA3HUKU AKOCMI,; IYWNUHICMb, X Up-
HT Kucnomu.
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