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In recent years, new lines of sunflower seeds have been developed, the oil of
which is significantly different in composition from the classical one, namely, it
contains an increased amount of saturated fatty acids, in particular palmitic or stearic
[1-4]. The processing of such oil by modification, namely fractionation, can expand,
if not today, then in the future, the range of high-quality solid plastic fats and reduce
the need of the food industry, in particular the fat-and-oil and confectionery industries,
for special-purpose fats. Stearic acid-based fats can be a healthier alternative to
existing ones, especially hydrogenated fats.

The separation of oils and fats into fractions is based on the differences in the
solubility of the triacylglycerols that make up this product, these differences are
directly related to the type of triacylglycerols in the fat system. The type of
triacylglycerols is determined by its fatty acid composition and the distribution of fatty
acids over individual positions in the triacylglycerol molecule. Triacylglycerols with
different melting points are separated into fractions with different crystal structures.
More saturated triacylglycerols with high melting points are separated from less
saturated ones by filtration carried out at certain temperatures [5].

The purpose of this work is to experimentally determine the fatty acid,
triacylglycerol composition and establish the structure of the acylglycerol of stearic-
type sunflower seed oil. To carry out the research, we used oil from the seeds of
sunflower of the line X114B of the stearic type (from the working collection of the
Yuryev Institute of Plant Production of the NAAS, samples 2013-2018), which was
obtained by cold pressing and sunflower oil, which meets the requirements that are
presented in DSTU 4492: 2017.
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Sample preparation for determining the fatty acid composition of stearic
sunflower oil and its fractions was carried out according to DSTU 1SO 5509. The
resulting solution of methyl esters of fatty acids was analyzed according to DSTU ISO
5508 by gas-liquid chromatography on a Shimadzu chromatograph (Japan). The
identification of fatty acids was carried out by comparing their retention time with the
retention time of the standards. The fatty acid content was calculated as a percentage
of their total.

Have been experimentally established the fatty acid composition of lipids and
the triacylglycerol composition of sunflower stearic oil from sunflower seeds of the
X114B line. The obtained data of the fatty acid composition of the classic sunflower
oil in comparison with the stearic type oil of the sunflower seeds of the X114B line
are shown in Fig. 2. It was determined that in addition to the increased content of
stearic acid, which is 9.1% of the total fatty acids in comparison with classical
sunflower oil, in which the maximum content of this acid is only 3.8%, the studied
sunflower oil of stearic type has a slightly reduced content of linoleic acid, which is
45.2% (while for classic sunflower oil its content is in the range of 48.3-74.0%), and
the total content of saturated fatty acids palmitic and stearic is 15.6%. The
triacylglycerol composition of stearic sunflower oil is represented by 94.8%
triglycerides, 3.1% diglycerides and 1.6% monoglycerides. The results obtained are
consistent with the research of scientists of new lines of sunflower seeds with an
increased content of saturated fatty acids, which are published in [6] and provided in
table. 1.

Linoleic —
Oleic _—‘
Stearic -;I

Fatty acid

Palmitic

Mass fraction of fattv acids.%
O Sunflower oil of stearic type B Classic sunflower oil
Figure 1 — Fatty acid composition of sunflower oil lipids

Determination of the triacylglycerol composition of stearic sunflower oil was
carried out according to ISO / TS 17383: 2014, by capillary gas chromatography.
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To determine the structure of acylglycerols of sunflower oil of stearic type and
its fractions, was used the method provided in [7]: the molar percentage of
triacylglycerols present in sunflower oil of stearic type and its fractions was calculated
by the formulas (1-3), where A, B and C is the molar percentage of fatty acids A, B
and C. The molar percentage of triacylglycerols (%) containing only one fatty acid A
is:

~ 10000 (1)

containing two fatty acids A and B, is:
AAB - 3-A-B 5
10000 @)

containing three different fatty acids A, B and C, is:

6-A-B-C
ABC = ———.
10000 3)

It should be noted that the structure of the acylglycerols of oils is an important
characteristic of the raw material due to the direct connection of the composition of
the acylglycerols with its physical characteristics and technological properties. The
results of calculating the acylglycerol composition of sunflower stearic oil according
to the formulas (1-3), namely, the content of acylglycerol groups of the type Ss, S;U,
SU,, Uz (S and U are saturated and unsaturated acids, respectively) are given in table.
1.

Table 1 — Composition of acylglycerols of sunflower oil of stearic type
[according to 7]

Ss % SU; % S:U % Us %
PPP 0.0275 | OOP+0OPO 2.9965 | PPO+POP 0.4969 | OLL+LOL | 24.0263
StStSt 0.0754 | OOSt+0St0 4.1950 | PPL+PLP 0.5729 | OOL+OLO | 20.8368
PPSt+PStP 0.1153 | LLP+LPL 3.9839 | StStL+StLSt 1.1229 | LLL 9.2345
StStP+StPSt | 0.1615 | LLSt+LStL 5.5775 | StStO+StOSt 0.9739 | 000 6.0236

POL+PLO+OPL 6.9102 | PStO+POSt+StPO | 1.3912
StOL+StLO+OStL | 9.6743 | PStL+PLSt+StPL | 1.6042
Total 0.3797 33.3374 6.1620 60.1212
on [16] 0.25 36.37 6.65 56.73

P — palmitic acid (C16:0); St — stearic acid (C18:0); O — oleic acid (C18:1); L — linoleic acid (C18:2)

According to the research results (table. 1), it was found that in the stearic
sunflower oil there is a significant content of the di-unsaturated-monounsaturated
fraction of acylglycerols (type S;U), which is 6.16%. The results obtained coincide
with the studies of the structure of acylglycerols of the new line of sterol-type
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sunflower oil X114B by the method of enzymatic hydrolysis [6], where the content of
the dinasgly-monounsaturated fraction of acylglycerols was 6.65%, and it is these
fractions that form the basis of special-purpose fats. This makes it possible to assume
that by fractionation of sunflower oil of the stearic type, it is possible to obtain such
fats that have an increased melting point and the corresponding composition of
acylglycerols [6].

Conclusions. Experimentally determined fatty acid and acylglycerol
composition, oil of seeds of sunflower line X114B stearic type. It was found that
sunflower oil of the stearic type contains a greater amount of stearic acid, namely
9.1% in combination with a reduced content of linoleic acid of 45.2%; the total content
of saturated fatty acids palmitic and stearic acid is 15.6%. The acylglycerol
composition of sunflower oil of the stearic type is characterized by a significant
content of the dinasic-monounsaturated fraction of acylglycerols (type S;U) of 6.16%,
the content of acylglycerols of the S3, SU, and U3 types is 0.38%, 33.34% and 60.12%,
respectively. The triacylglycerol composition of stearic sunflower oil is represented
by 94.8% triglycerides, 3.1% diglycerides and 1.6% monoglycerides.
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