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Abstract. The possibility of using the peach stone kernels of
varieties ‘Cardinal’, ‘Nectarine’, ‘Flamingo’ and ‘Moldavian’ as a
promising raw material for the production of oil and fat products was
investigated. The peach kernels were characterised and it was found that
the oil content in the seeds of the studied peach kernels was 33-38%. The
physical and chemical characteristics of the quality of oils from peach
kernels of different varieties are presented. The technology of production
of oil from kernels of different varieties of peaches from Odesa and
Moldova has been improved, namely, the technological modes of
moisture-heat treatment and pressing (Extra Virgin) have been
substantiated. It is recommended to carry out the moisture-heat treatment
of crushed stone kernels at a temperature of 40-50°C for 15-20 minutes.
The most effective pressing mode is the following: load holding time of
3.0 minutes, compression force of 10.0 kN and loading speed of 5.0
kN/cm, the thickness of the pressed pulp under these parameters is 33.0
mm, and the oil yield is about 94.0%. Sensory studies have shown that oil
from peach kernels of the ‘Cardinal’ variety has the best average sensory
score of 4.9, followed by oil from peach kernels of the ‘Nectarine’ variety
with an average score of 4.8, and oil from peach kernels of the
‘Moldavsky’ and ‘Flamingo’ varieties with a sensory score of 4.76 and
4.75, respectively. As a result of the research, it was determined that the
fatty acid composition and the ratio of fatty acids practically does not
change before and after the technological processing of peach kernels.
The content of ®-6 polyunsaturated fatty acids and w-9 monounsaturated
fatty acids in peach kernel oil of the ‘Cardinal’ variety is 95.2% and
98.2% of the original content, respectively, of the ‘Nectarine’ variety —
97.1% and 98.0%, of the ‘Flamingo’ variety — 97.8% and 97.9%, of the
‘Moldavian’ variety — 97.5% and 97.5%.

Keywords: peach stone kernels, oil, Extra Virgin technology,
fatty acids.

Introduction. Formulation of the problem

Plant oils are a source of essential nutrients for
humans. It is advisable to include different vegetable
oils with varying fatty acid composition in the diet.
Species belonging to Prunus (peach (P. persicae (L.)
Batsch var. persicae), apricot (Prunus armeniaca L.),
plum (P. domestica L.) nectarine (P. persicae var.
nectarine (Aiton) Maxim.)) due to their wide
distribution can serve as a valuable source of oils and
other essential compounds [1-2]. The peach stones and
kernels are easily available biowaste which could be
useful for the extraction of nutritionally important
oils [3-7].
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Among the oils produced from Prunus Species,
the most studied are the oils from the seeds of Prunus
armeniaca L. (apricot) [8-14]. It is of particular interest
to study the properties and technologies of oil
production from P. persicae L. Batsch var. persicae
(peach), which is widespread and grown on an
industrial scale in the countries of the Balkan
Peninsula, southern Asia and other countries [1-2].

Analysis of recent research and publications

There is an increasing demand for functional
foods to attend the consumers preference for products
with health benefits. Peach (Prunus persica) is a
worldwide well-known fruit, and its processing
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generates large amounts of by-products, consisting of
peel, stone (seed shell + seed), and pomace, which
represent about 10% of the annual global production,
an equivalent of 2.4 million tons [4].

Peach kernel oil is a good source of the
unsaturated fatty acid, phenolic compounds with strong
antioxidant activity, and has the potential to be used as
nutrient rich food oil [15-20]. Among the useful
substances of peach oil are the following: vitamins A,
P, E, C, D and B, including the rare vitamin B15;
carotenoids; tocopherols [16]; phospholipids; trace
elements (potassium, calcium, phosphorus, iodine,
magnesium, zinc and iron); fatty acids (oleic, linoleic,
gamma-linolenic, palmitic, palmitoleic, stearic,
peanut) [17-18].

Peach seed oil has a number of valuable
physiological effects. In the study [19] in vitro and in
vivo assays to evaluate the potential anti-
atherosclerosis activity of peach kernel oil was
performed. It has been shown that peach kernel oil
could reduce total cholesterol, triglyceride, low-density
lipoprotein cholesterol levels, elevate the high-density
lipoprotein cholesterol level in serum, and reduce the
area of the aortic atherosclerotic lesions in high-fat diet
fed ApoE knockout mice. Moreover, peach kernel oil
treatment can significantly down regulate the
expression of TF protein to inhibit the formation of
atherosclerotic plaque. The authors of the paper [4]
demonstrated in vivo study reports on positive anti-
inflammatory, anti-obesity, and anti-cerebral ischemia
activities associated with peach components and by-
product.

A peach contains a stone, which usually makes up
8-14% of the fruit's weight. The peach stone is very
solid and consists of a thick-walled shell, a kernel and
a membrane that covers it. The kernel makes up only
10-15% of the stone's weight. The oil content in the
kernel is 35-46% [21-22]. Total lipids contained 98%
triglycerides; sterols and polar lipids constituted 0.41%
and 1.1% respectively. Fatty acid composition consists
of oleic (63.8%) and linoleic (15.4%), the contett of
saturated fatty acids is near 20.7% [23]. In the
works [15,17] 25 samples of stones and kernels from
various peach cultivars that differed in origin and
ripening time, but growing in the same climatic
conditions, were characterized by fatty acids
composition and physical properties. It has been
confirmed that unsaturated fatty acids (oleic and
linoleic fatty acids) were the most represented in peach
kernel oil and their content depended of peach
genotype.

The peach stone kernel is also a source of dietary
protein and fibre. It is used as a cheap substitute for
almonds in baking and confectionery. The kernels are
also used in the production of benzaldehyde,
cosmetics, activated carbon and perfumes [24]. The
shell, obtained by removing the kernel from the stone,
is traditionally used as fuel and in the production of
medium-density fibreboard [21].
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In addition to nutritional purposes, peach kernel
oil can be in high demand in such industries as
cosmetics, pharmacy, aromatherapy, etc. due to its
unique properties. Apricot kernel oil are used in
production of the cosmetic products like body massage
cream, soaps massage oil, hair oil, scrubbing cleaning
cosmetic creams, UV protection agent, lip balm and
many beauty products [24-27]. Apricot kernel oil
protects the skin against the adverse effects of free
radicals, exhibits anti-inflammatory activity due to
components such as triglycerides, phospholipids,
phenolic compounds [26].

Peach kernel oil is produced using traditional and
modern methods, or a combination of both [24,28-32].
Nowadays, many novel oil extraction methods,
including treatment raw materials with ultrasound [32],
supercritical fluid [34], microwave, and enzyme [35]
have been developed with the purpose to obtain higher
oil yield and retention of its nutritional quality.

On an industrial scale, peach kernel oil is
produced mainly by two methods: standard (cold)
pressing and chemical extraction [36-37]. Higher
quality oil suitable for food purposes is obtained by
cold pressing peach kernels.

The technological process of peach pits
processing by pressing consists of the following
operations: cleaning the pits from impurities, drying
the pits to a moisture content of no more than
10% [38], splitting the pits, sorting the mixture into
kernels and shells, grinding the kernels, preparing the
pulp (heating), and pressing the pulp on presses [36-
37]. When pressing peach kernels, the efficiency of ail
yield is determined by the degree of crushing and
processing temperature.

In the solvent oil extraction method, oil from
seeds is dissolved in solvents, and then by distillation,
it is recovered from the solvent [39]. Existing
technologies are based on the use of oil extraction with
hydrocarbon solvents such as petroleum ether and
hexane, diethyl ether, ethanol. It is one of the widely
applied methods for the extraction of oil from organic
materials. Solvent selection is based on solubility,
solvent-solute ratio, oil viscosity and solvent polarity,
cost, and market availability [40]. Ethanol is generally
regarded as safe for food oil extraction, but its oil
extraction efficiency is lesser than conventional n-
hexane solvent, which is toxic in nature [33]. Qil
extracted by solvent extraction is free from HCN [41].
Gupta and Sharma [31] reported higher oil recovery
(45.6-47.0%) through solvent extraction than
mechanical oil expeller.

The quality and safety of oils obtained by
extraction is a proven fact. The authors of [16]
obtained Peach kernel oil using Soxhlet extraction with
different solvents (petroleum ether, ethyl ether,
chloroform and hexane). Large proportions of
unsaturated fatty acid (91.27%) and high content of
phenolic ~ compounds (4.1593 mg GAE/g),  which
contribute to considerably strong antioxidant activity,
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were found in oil. The main fatty acids found in the
peach kernel oil were oleic acid (61.87 g/100 g oil) and
linoleic acid (29.07 g/100 g oil).

In [18], the authors investigated the effect of
different methods of obtaining oils from peach seeds
on the fatty acid composition and other characteristics
of the oils. The authors used the following oil
extraction techniques: soxhlet extractions with
different  solvents;  hydrodistillation;  ethanolic
maceration followed by fractionation with various
solvents, and supercritical fluid extraction at 30, 40 and
50 degrees C and at 100, 200 and 300 bar, performed
with pure CO(2) and with a co-solvent. The production
of peach almond oil through all techniques is
substantially adequate.

The extraction method is more efficient, as it
allows to extract almost all oil from the oilseed
material compared to the pressing method. But the
extraction technology involves the use of organic
solvents, which is dangerous to human life and health,
as such solvents are explosive and fire hazardous, and
their vapours are toxic and can cause poisoning if
inhaled. In addition, the release of their vapours into
the environment is also a negative environmental
impact. The oil obtained by extraction must be refined,
which results in the loss of some biologically valuable
compounds [10]. The benefits of the mechanical press
are that it does not require the use of solvents or
additional heat. Thus, it helps in the retention of
phenolics, flavonoids, essential fatty acids, and
tocopherols in the oil [40].

At the same time, the pressing method is more
environmentally friendly and fireproof, unlike
extraction, and also allows preserving valuable natural
components in the resulting oils. That is why it is
important to search for technologies that would
intensify the process of pressing (especially cold
pressing of Extra Virgin) without compromising its
quality.

Among these technologies, the processing of oil
material before pressing is promising, as it can not only
increase the yield of oil, but also increase its nutritional
value by increasing the transfer of biologically active
substances to oil. At present, the possibility of
obtaining oils from peach kernels of the Odesa region
and Moldova has not been studied.

The purpose of the study is to improve the
technology of Extra Virgin oils from kernels of
different peach varieties in the Odesa region and
Moldova with preservation of quality characteristics.

Research objectives:

1. To study the quality characteristics of kernels
of different peach varieties.

2. To improve the technology of Extra Virgin oil
from the kernels of different peach varieties by
establishing new effective technological modes.

3. To study the quality characteristics and fatty
acid composition of these oils.Marepianu i meroqu
JIOCJIIDKEHD.
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Research materials and methods

The raw material for the production of the oil is
peach kernels of the following varieties, typical for the
Odesa region and Moldova: ‘Cardinal’, ‘Nectarine’,
‘Flamingo’ and ‘Moldavian’ from the 2021 harvest.

The determination of the weight of 1000 pieces of
peach pits, the volume weight of peach pits, and the
length of peach pits was carried out in accordance with
Ukrainian State Standart (USS) ISO 658:2006
‘Oilseeds. Method for determination of impurities’.
The determination of the mass fraction of weed and oil
impurities was carried out in accordance with USS 1SO
658:2006 ‘Oilseeds. Method for determination of
impurities’.

The determination of the mass fraction of
moisture in peach kernels was carried out by the
accelerated method according to USS 4811:2007
‘Oilseeds. Methods for determining moisture content’.

In laboratory conditions, the modes of production
of Extra Virgin oil from peach kernels were improved.
Firstly, peach kernels were cleaned from impurities.
Next, the stones were treated in a 2% sodium chloride
solution at a ratio of 1:1 for 3-5 minutes to soften the
shell. The treated bones were then split.

Determination of the parameters of moisture-heat
treatment and their influence on oil yield. 100 g of
peach kernels were ground to a size of 90—-95% of the
passage through a 1 mm sieve on the LZMK-1 mill.
The crushed kernels were subjected to moisture and
heat treatment in a water bath. The samples were
placed on a sieve with spunbond material and placed
on the bath under a lid with a hole for a thermometer,
thus determining the temperature and saturation
duration of the crushed kernels with steam. The
temperature of the crushed kernels during the moisture-
heat treatment was regulated from 30 to 50 °C and the
process duration from 10 to 20 min. The oil was
obtained by pressing on a laboratory manual press
PROM-1U. The oil yield was determined in % of the
maximum oil content in peach kernels.

Determination of the parameters of pressing
crushed kernels and their influence on oil yield. The
resulting pulp, which was obtained as a result of the
moisture-heat treatment of crushed kernels, was
pressed using a laboratory hydraulic press of the Ul
EPM type. The pulp in the amount of 100 g was
poured into the press container, closed with a plunger.
Using a hand pump, the pressure was increased to the
maximum indicated on the manometer P = 0.072 mPa.
During the pressing process, the temperature was
adjusted to 40-60 °C, the loading rate to 5-15 kN/cm,
the compression force to 10-20 kN, and the duration of
the load to 3-8 min. The thickness of the pressed pulp
in mm and the oil yield in %, which flowed into a pre-
weighed flask, were determined.

The moisture content was determined by the
accelerated drying method or using an electric moisture
analyzer according to USS ISO 771:2006 ‘Oilseed
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meals. Determination of moisture and volatile matter
content’.

The fat content was determined by exhaustive
extraction in a Soxhlet apparatus according to
USS 7577:2014 “Oilseeds. Determination of oil content
by extraction in the Soxhlet apparatus’.

The acid value was determined according to the
patent No. 107906 (Ukraine) [42].

Determination of the smell, taste, colour and
transparency of oil from the kernels of different peach
varieties was carried out in accordance with
USS 8842:2019 °Oils. Methods for determination of
smell, taste, colour and transparency’.

The fatty acid composition of peach kernels and
oils was determined by gas-liquid chromatography
using a Hewlett Packard HP-6890 gas chromatograph
in accordance with USS 1SO 5508-2001 ‘Fats and oils
of animals and plants. Analysis by gas chromatography
of fatty acid methyl esters’.

All the digital data obtained were processed using
Excel software from the Microsoft Office 2007 service
package. Data were presented as arithmetic mean and
standard error (M + m).

Results of the research and their discussion

When oilseeds are received by oil and fat
enterprises, priority research is carried out on their
quality indicators in order to identify the quality
characteristics of raw materials, expectations of
economic benefits and adjustment of the technological
process. Peach stone kernels were studied: ‘Cardinal’,
‘Nectarine’, ‘Flamingo’ and ‘Moldavian’. Table 1
shows the data on the quality characteristics of the
studied peach kernels and stones.

According to the results of the research, the
highest content of garbage impurities 2.17% is found in
the seeds of the ‘Cardinal” peach variety. The results of
determining the moisture content show that all varieties
are characterised by a moisture content in the range of
4.0-7.0%. According to the results of the bulk weight
measurements, the ‘Cardinal’ variety has the highest
value, which means that it is the largest of all the
others in size. In terms of weight per 1000 pieces, the
‘Cardinal’ variety is the largest. If the stone is large

and heavy, it indicates a high level of nutritional value
and development of the stone kernel. It was found that
the bones of the ‘Nectarine’ variety are 21.50 mm long
and smaller in comparison with other varieties, and the
bones of the ‘Moldavian’ variety are 27 mm long and
the largest in comparison with other varieties.
‘Moldavian’ is characterised by the largest bone width
and thickness.

The oil content is considered to be one of the
most important indicators of peach kernels for further
processing in the oil and fat industry. ‘Moldavsky’
peach kernel has the highest oil content of 40.8%,
while ‘Cardinal’ peach kernel has the lowest oil
content of 39.2%. The highest acid value in the peach
stone kernel of the ‘Cardinal’ variety is 1.40 mg
KOH/g, and the lowest — in the kernel of the
‘Moldavian’ variety — 0.70 mg KOH/g.

According to the literature, the oil content in the
Species Prunus can reach 32.2-52.4% [25-26,43-45],
i.e. the oil content in the kernels of the studied peach
bones has average values compared to the literature
data. The acid value of the obtained oils is much lower
compared to the data given in the works of Bachheti
etal. [12] — 4.05 mg KOH/g oil, and in the work of
Gupta et al. [25] — 3.6-5.27 mg KOH/g oil.

The next stage of work was to develop modes of
moisture and heat treatment and pressing of crushed
kernels of different peach varieties from the Odesa
region and Moldova.

The shell of fruit bones is quite hard and strong.
To facilitate the shell cracking, the bones were placed
in a water-salt solution (1:1), after which the shell
softens and is easier to remove. The softened bones
were then sent for cracking.

When bones are cracked, the kernel is separated
from the shell. The effect of bone cracking is
determined by their physical properties and mechanical
strength. The kernel in a bone with a high moisture
content adheres very tightly to the shell walls, so
cracking a bone with a high moisture content, firstly,
leads to inevitable undesirable crushing of the kernel
itself, and secondly, requires great effort to break the
shell.

Table 1 — Quality indicators of kernels and stones from different peach varieties (n=3; P>0.95)

Indicators - Peach species_ -
‘Cardinal’ ‘Nectarine’ ‘Flamingo’ ‘Moldavian’
Garbage impurities, % 2.0740.3 2.00+0.4 2.05+0.3 2.04+1.8
Oil impurities, % 0.1+0.01 0.1+0.7 0.0+0.4 0.1+0.1
Moisture content, % 6.10+1.3 4.60+1.2 7.00+1.4 5.70+1.6
Bulk density, kg/dm® 2.700+4.4 1.600+3.6 1.900+8.3 1.800+4.3
Weight of 1000 pieces, kg 2.150+2.6 1.550+3.6 1.600+8.3 1.580+4.3
Length of the bone, mm 24.00+0.9 21.50+0.8 26.00+0.6 27.00+0.7
Width of the bone, mm 17.00+0.4 19.00+0.3 21.0040.2 22.00+0.1
Thickness of the bone, mm 12+0.3 13+0.4 14+0.2 15+0.5
Kernel content in the bone, % 10+0.1 11+0.2 12+0.1 13+0.4
QOil content,%. 39.20+2.4 36.40+1.9 37.50+2.4 40.80+2.3
Acid value, mg KOH/g 1.40+0.6 0.85+1.2 1.40+0.7 0.70+0.8
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When a stone is dried to a moisture content of
11-12% its kernel shrinks in size. As a result, an air
gap is formed between the kernel and the shell. The
presence of this gap allows the bone cracking process
to be adjusted so that when the shell is broken, the
kernel remains intact and is subjected to little pressure.
When processing peach kernels, it is advisable to carry
out moisture and heat treatment of crushed kernels
before entering the press in order to overcome or
weaken the bonds that retain oil in the crushed kernel
and facilitate its separation from  non-fat
components [5]. Table 2 shows the dependence of the
oil yield on the parameters of moisture-heat treatment
(temperature and duration).

Table 2 shows that the process of moisture-heat
treatment is most effective when using modes Il and
I11. The yield of oil from crushed kernels subjected to
heat treatment at 30°C for 10 min is about 80% in all
experimental samples. More effective is the processing
of crushed kernels at a temperature of 40-50°C for 15—
20 minutes, with an oil yield of up to 95%. No
significant difference in oil yield was found between
the different samples.

The resulting pulp is sent for pressing, which was
carried out in three stages at a certain pressure and
duration. The dependence of pressing efficiency on the
process modes (loading speed, compression force and
load holding time) is shown in Table 3.

The thickness of the pressed pulp is one of the
main indicators that characterise the operation of the
press and the oil yield. This indicator is determined for
the purpose of daily monitoring of the press operation,
as well as when testing new press models. Table 3
shows that the thickness of the pressed pulp indicates
the efficiency of pressing. The smaller the thickness of
the pressed pulp, the more efficient the pressing is, the
load holding time, compression force and loading rate
are significantly reduced, and the oil yield increases.
Therefore, mode | of pressing for all varieties of peach
kernels is the most efficient, with a pressed pulp
thickness of 33.0 mm, a load holding time of 3.0
minutes, a compression force of 10.0 kN and a loading
rate of 5.0 kN/cm. The oil yield is about 94.0%.

The pressed oil from the kernels of different
peach varieties contains a large amount of suspended
particles, including minerals. The oil was purified from
mechanical impurities by settling. After that, it can be
stored or used for further purposes.

The pressed pulp is suitable for feed and food
purposes and can be used to make activated carbon,
food additives, cosmetic products or as a fertiliser.
Figure 1 shows a flowchart of the Extra Virgin oils
production process from the kernels of different peach
varieties.

Table 2 — Dependence of oil yield on the parameters of moisture-heat treatment (n=3; P>0.95)

Peach species
‘Cardinal’ | ‘Nectarine’ | ‘Flamingo’ | ‘Moldavian’
Parameters Modes
I I 1h | T 1 | I I | T 1
T wre.oC_ | 30.0 [40.0[ 50.0 | 300 [ 40.0 [ 50.0 | 30.0 | 400 | 50.0 | 30.0 | 400 | 500
emperature, 421 | +30 | #41 | +21| +1.1| 32 | #1.1| +30 | #41 | 222 | 51| 6.7
Time. min 100 | 150 | 200 | 10.0 | 150 | 20.0 | 100 | 15.0 | 200 | 10.0 | 150 | 20.0
* +14 | 207 | #34 | 09| 26| 207 | +07 | +22 | +18 | +26 | +34 | 56
Ol vield. 9 80.0 | 90.0 | 100.0 | 80.0 | 90.0 | 100.0 | 80.0 | 90.0 | 100.0 | 80.0 | 90.0 | 100.0
yield, %. +31 | #52 | —03 | 221 | 42| 05 | +26| +1.8| 06 | +1.9| +28| 02
Table 3 — Pressing efficiency depending on process conditions (n=3; P>0.95)
Peach species
‘Cardinal’ | ‘Nectarine’ ‘Flamingo’ | ‘Moldavian’
Parameter Modes
I I i | T 1 | T I | T I
Loading 50 | 100 | 150 5.0 100 | 15.0 5.0 100 | 150 | 50 | 100 | 15.0
rate, KN/om | +0.3 | +1.2 | +56 | +33 | +14 | 42 | +15 | +25 | +36 | +17 | +28 | +25
gr?mp;gii'e 100 | 150 | 200 | 100 | 150 | 200 | 100 | 150 | 200 | 10.0 | 150 | 20.0
N vl +15 | 242 | 227 | +14 | 431 | #44 | 28 | +12 | 35 | 222 | 43 | 456
Temperatur | 60.0 | 50.0 | 40.0 | 60.0 | 50.0 | 40.0 | 60.0 | 50.0 | 40.0 | 60.0 | 50.0 | 40.0
e, °C 421 | +30 | +41 | 221 | 11 | #32 | #11 | #30 | 41 | 222 | 51 | +6.7
kgﬁﬂn 30 | 60 8.0 3.0 6.0 8.0 3.0 6.0 80 | 30 | 60 | 80
o 9 +16 | #44 | 17 | +15 | £73 | £11 | 14 | +22 | +41 | £16 | +45 | +82
ime, min
ZP'Ckpeesssse 4| 330 | 350 | 380 | 330 | 340 | 300 | 330 | 360 | 410 | 330 | 340 | 37.0
pulppmm 422 | +15 | +41 | 217 | 52 | 67 | #25 | +75 | 57 | 264 | 34 | +6.6
Oil vyield, | 940 | 920 | 89.0 | 940 | 930 | 880 | 940 | 91.0 | 86.0 | 940 | 93.0 | 90.0
%. +78 | +66 | 53 | 81 | 44 | 23 | #47 | +11 | 28 | 39 | +48 | £1.2
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Raw material receiving

*

Remove impurities from the seeds

Y

Stone conditioning (drying to a moisture content of no
more than 11-12%)

Y

Treatment of seeds with NaCl

t=3-5min

y

Cracking the bones (separating the shell from the kernels)

v

Shells

Kernel grinding (fraction size, @= 1 mm)

y

Moisture and heat treatment of crushed kernels
t = 40-50 °C; T= 15-20 min.

v
Crushed kernels pressing, t=50-60°C; T = 3-6 min
v v
Pressed oil Pressed pulp
v v

Oil purification, settling and

Packaging, labelling, storage

y

Bottling, labelling, packaging, storage

Fig. 1. Flowchart of Extra Virgin oil production technology from kernels of different peach varieties

Sensory studies of oils from different varieties of
peach kernels were conducted and are shown in Fig. 2.
The taste and smell of oils from the kernels of different
peach varieties depend on the type and quality of the
processed raw material (oil obtained from defective
kernels may have an unpleasant taste and musty smell),
the production method (pressing or extraction) and the
technological modes of equipment operation. The colour
of plant oils is determined by the presence of colouring
agents (pigments) such as carotenoids and chlorophyll.
Transparency is an indicator that describes the absence
of turbidity or suspended particles visible to the naked
eye in plant oil at a temperature of 20°C, which impairs
the presentation of the oil and reduces its grade.

The profilogram shows that ‘Cardinal’ peach kernel
oil has the best average sensory score of 4.9, followed
by ‘Nectarine’ peach kernel oil with an average score of
4.8, and ‘Moldavian’ and ‘Flamingo’ peach kernel oils
with a sensory score of 4.76 and 4.75, respectively.

According to the literature, peach kernels have a
unique chemical composition, containing a lot of
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polyunsaturated linoleic acid (PUFA) of the omega-6
class (from 50% to 80%), monounsaturated oleic acid
(MUFA) of the omega-9 class (from 15% to 25%) and
less saturated palmitoleic acid and other saturated
acids [17-18].

In this regard, it became necessary to determine the
fatty acid composition of oil samples from the kernels of
different peach varieties. The fatty acid composition of
the studied oil from the kernels of different peach
varieties before (in raw materials before heat treatment)
and after pressing is given in Table 4.

As a result of the research, it was determined that
the fatty acid composition and the ratio of fatty acids
practically does not change before and after the
technological processing of peach kernels. The content
of -6 PUFA and ©v-9 MUFA in peach kernel oil of the
‘Cardinal’ variety is 95.2% and 98.2% of the original
content, respectively, in the ‘Nectarine’ variety — 97.1%
and 98.0%, ‘Flamingo’ variety — 97.8% and 97.9%, and
‘Moldavian’ variety — 97.5% and 97.5%.
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Fig. 2. Sensory profile of oils from kernels of different peach varieties

Table 4 — Fatty acid composition of oils from kernels of different peach varieties before and after
pressing (n=3; P>0.95)

Fatty acid content, %.
Peach species In raw materials Oil after pressing
®-6 PUFA ®-9 MUFA ®-6 PUFA ®-9 MUFA
‘Cardinal’ 37.7+2.4 62.3+1.1 35.9+0.3 61.2+1.5
‘Nectarine’ 50.7+2.2 50.6+1.4 49.242.7 49.6+0.7
‘Flamingo’ 49.3+1.9 51.8+1.0 48.243.7 50.7+0.6
‘Moldavian® 48.4+1.4 50.7+0.4 47.0£1.9 49.4+1.5
. of the pressed pulp is 33.0 mm, the oil yield is about
Conclusions

The characterisation of peach pits of the
‘Cardinal’, ‘Nectarine’, ‘Flamingo’ and ‘Moldavian’
varieties as promising raw materials for the production
of oil and fat products has been carried out. It was
found that the oil content in the kernels of peach bones
of the varieties ‘Cardinal’, ‘“Nectarine’, ‘Flamingo’ and
‘Moldavian® is 33-38%. The physicochemical
characteristics of the quality of oils from peach kernels
of different varieties are given.

The technology for the production of oil from
kernels of different varieties of peaches from Odesa
and Moldova has been improved, namely, the
technological modes of moisture-heat treatment and
pressing (Extra Virgin) have been selected. It is
advisable to carry out the moisture-heat treatment of
crushed peach kernels at a temperature of 40-50°C for
15-20 minutes. The most effective mode of pressing of
crushed peach kernels, which were previously
subjected to moisture-heat treatment, is: the duration of
load holding is 3.0 min, the compression force is 10.0
kN and the loading speed is 5.0 kN/cm, the thickness
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94.0%.

Sensory studies have shown that ‘Cardinal’ peach
kernel oil has the best average sensory score of 4.9,
followed by ‘Nectarine’ peach kernel oil with an
average score of 4.8, and ‘Moldavian’ and ‘Flamingo’
peach kernel oils with a sensory score of 4.76 and 4.75,
respectively.

The fatty acid composition and the ratio of fatty
acids practically does not change before and after the
technological processing of peach kernels. The content
of -6 PUFA and »-9 MUFA in peach kernel oil of the
‘Cardinal’ variety is 95.2% and 98.2% of the original
content, respectively, in the ‘Nectarine’ variety —
97.1% and 98.0%, ‘Flamingo’ variety — 97.8% and
97.9%, and ‘Moldavian’ variety — 97.5% and 97.5%.

Research approbation. Based on the results of
the research, the technology for the production of Extra
Virgin oils from the kernels of different peach varieties
was introduced into the production process at the
Odesa stone fruit and vegetable oil plant of AVA LLC
and recommended for the craft production of vegetable
oils.

Volume 18 Issue 2/2024




TexHonozis i 6eanexa npodykmie xapuyearHs / Technology and safety of food products

References:

1. Christopher P. Holstege. Prunus Species, Editor(s): Philip Wexler. Encyclopedia of Toxicology (Second Edition). Elsevier. 2005.
https://doi.org/10.1016/B0-12-369400-0/00810-3.

2. Maja Nati¢, Dragana Dabi¢ Zagorac, Ivanka Ciri¢, Mekjell Meland, Biljana Rabrenovi¢, Milica Fotiri¢ Akgi¢. Chapter 56 — Cold pressed
oils from genus Prunus. Editor(s): Mohamed Fawzy Ramadan. Cold Pressed Oils. Academic Press. 2020. https://doi.org/10.1016/B978-0-
12-818188-1.00056-6.

3. Ana Carolina da Silva, Neuza Jorge. Bioactive compounds of the lipid fractions of agro-industrial waste. Food Research International.
2014;493-500 https://doi.org/10.1016/j.foodres.2014.10.025-

4. Carla Roana Monteiro Rudke, Acacio Antbnio Ferreira Zielinski, Sandra Regina Salvador Ferreira. From Biorefinery to Food Product
Design: Peach (Prunus persica) By-Products Deserve Attention. Food and Bioprocess Technology. 2022;6:1197-1215.
https://doi.org/10.1007/s11947-022-02951-9

5. Mohamed A. Farag, Aya Bahaa Eldin, Ibrahim Khalifa. Valorization and extraction optimization of Prunus seeds for food and functional
food applications: A review with further perspectives. Food Chemistry. 2022;388:132955.
https://doi.org/10.1016/j.foodchem.2022.132955

6. Ozcan MM, et al. A research on evaluation of some fruit kernels and/or seeds as a raw material of vegetable oil industry. Quality
Assurance and Safety of Crops & Foods. 2014;7(2):187-191. https://doi.org/10.3920/QAS2013.0319

7. Bachheti RK, Rai I, Joshi A, Rana V. Physico-chemical study of seed oil of Prunus armeniaca L. grown in Garhwal region (India) and its
comparison with some conventional food oils. International Food Research Journal. 2012;19:577-581

8. Soukaina Hrichi et al. Identification of Fatty Acid, Lipid and Polyphenol Compounds from Prunus armeniaca L. Kernel Extracts. Foods.
2020;9:896. https://doi.org/10.3390/foods9070896

9. Yigit D, Yigit N, Mavi A. Antioxidant and antimicrobial activities of bitter and sweet apricot (Prunus armeniaca L.) kernels. Braz J Med
Biol Res. 2009;42(4):346-352. https://doi.org/10.1590/S0100-879X2009000400006

10.Erdogan-Orhan I, Kartal M. Insights into research on phytochemistry and biological activities of Prunus armeniaca L. (apricot). Food Res
Int. 2011;44: 1238-1343. https://doi.org/10.1016/j.foodres.2010.11.014

11.Raj V, Jain A, Chaudhary J. Prunus armeniaca (Apricot): An Overview. J Pharm Res. 2012;8:3964-3966.

12.Minaiyan M, Ghannadi A, Asadi M, Etemad M, Mahzouni P. Anti-inflammatory effect of Prunus armeniaca L. (Apricot) extracts
ameliorates TNBS-induced ulcerative colitis in rats. Res Pharm Sci. 2014;4:225-231.

13.Miguel G, Dandlen S, Neves A, Antunes D. Flavonoids content of different apricot (Prunus armeniaca L.) cultivars. International
Conference on Energy, Environment, Ecosystems and Sustainable Development (EEESD'08). Algarve/Portugal: World Scientific and
Engineering Academy and Society. 2008 June;11-13:537.

14.Younes Aqil, Ihssane Ouassor, Walid Belmaghraoui and Souad El Hajjaji. Prunus avium kernel oil characterization: a comparative study
of four varieties from Sefrou, Morocco. OCL. 2020;27(24):1-5. https://doi.org/10.1051/0cl/2020019

15.Marija Koprivica, Dusanka Milojkovi¢-Opsenica, Milica Fotiri¢ Aksi¢, Aleksandra Dramicanin, Kristina Lazarevi¢. Fatty acids
composition and physical properties of stones and kernels from different peach cultivars as biomarker of origin and ripening time.
European Food Research and Technology. 2022;10: 2471-2482. https://doi.org/10.1007/s00217-022-04062-3

16.Hao Wu, John Shi, Sophia Xue, Yukio Kakuda, Dongfeng Wang, Yueming Jiang, Xinggian Ye, Yanjun Li. Jayasankar Subramanian.
Essential oil extracted from peach (Prunus persica) kernel and its physicochemical and antioxidant properties, LWT - Food Science and
Technology. 2011;44(10):2032-2039. https://doi.org/10.1016/j.lwt.2011.05.012

17.Marija R Koprivica, Jelena D Trifkovi¢, Aleksandra M Dramicanin, Uro§ M Gasi¢ et al. Determination of the phenolic profile of peach
(Prunus persica L.) kernels using UHPLC-LTQ OrbiTrap MS/MS technique. European Food Research and Technology. 2018;11:2051-
2064. https://doi.org/10.1007/s00217-018-3116-2-

18.Mezzomo N, Mileo BR, Friedrich MT, Martinez J, Ferreira SR. Supercritical fluid extraction of peach (Prunus persica) almond oil:
process yield and extract composition. Bioresour Technol. 2010 Jul;101(14):5622-5632. https://doi: 10.1016/j.biortech.2010.02.020.

19.Erwei Hao, Guofeng Pang, Zhengcai Du, Yu-Heng Lai et al. Peach Kernel Oil Downregulates Expression of Tissue Factor and Reduces
Atherosclerosis in ApoE knockout Mice. International Journal of Molecular Sciences. 2019;2:405. https://doi.org/10.3390/ijms20020405

20.Fratianni F, d’Acierno A, Ombra MN, Amato G et al. Fatty Acid Composition, Antioxidant, and in vitro Anti-inflammatory Activity of
Five Cold-Pressed Prunus Seed Oils, and Their Anti-biofilm Effect Against Pathogenic Bacteria. Front. Nutr. 2021;8:775751.
https://doi.org/10.3389/fnut.2021.775751

21.Petrenko 10, Meleshko MI. Pomology: textbook for students of higher educational institutions. Odesa; 2001. (in Ukrainian)

22.Wei Liu et al. Classification and quantification analysis of peach kernel from different origins with near-infrared diffuse reflection
spectroscopy. Pharmacogn Mag. 2014;10(40):441-448. https://doi.org/10.4103%2F0973-1296.141814

23.Rahma EH, Abd El-Aal MH, Chemical characterization of peach kernel oil and protein: Functional properties, in vitro digestibility and
amino acids profile of the flour. Food Chemistry. 1988;28(1):31-43. https://doi.org/10.1016/0308-8146(88)90004-0.

24.Pawar KR, Nema PK. Apricot kernel characterization, oil extraction, and its utilization: a review. Food Sci Biotechnol. 2023 Jan
7,32(3):249-263. https://doi.org/10.1007/s10068-022-01228-3.

25.Gupta A, Sharma PC, Tilakrathe BMKS, Verma A. Studies on physico-chemical characteristics and fatty acid composition of wild apricot
(Prunus armeniaca L.) kernel oil. Indian Journal of Natural Products and Resources. 2012;3:366-370.

26.Stryjecka M, Kiettyka-Dadasiewicz A, Michalak M, Rachon L, Gltowacka A. Chemical composition and antioxidant properties of oils
from the seeds of five apricot (Prunus armeniacal.) cultivars. Journal of Oleo Science. 2019;68:729-738.
https://doi.org/10.5650/jos.ess19121

27.Kotlyar EO, Tkachenko NA, Vikul SI, Levchuk 1V. Technology of a natural skin toner based on aqueous extract from crushed apricot
kernel. ‘Scientific works of Odesa National Academy of Food Technologies’. 2020; 84(2): 30-37.

28.Nde DB, Anuanwen CF. Optimization methods for the extraction of vegetable oils: A review. Processes. 2020;8:209.
https://doi.org/10.3390/pr8020209

29.Gayas B, Kaur G. Novel oil extraction methods in food industry: A review. Journal of Oilseed Brassica. 2017;8:1-11.

30.Pavlovi¢ N, Vidovi¢ S, Vladi¢ J, Popovi¢ et al. Recovery of tocopherols, amygdalin and fatty acids from apricot kernel oil: cold pressing
vs.  supercritical ~ carbon  dioxide.  European Journal of Lipid science &  Technology. 2018;120:1800043.
https://doi.org/10.1002/ejlt.201800043

31.Gupta A, Sharma PC. Standardization of technology for extraction of wild apricot kernel oil at semi-pilot scale. Biological Forum-an
International Journal. 2009;1:51-64.

32.Kate AE, Lohani UC, Pandey JP, Shahi NC, Sarkar A. Traditional and mechanical method of the oil extraction from wild apricot kernel: a
comparative study. Research Journal of Chemical and Environmental Sciences. 2014;2:54-60.

Xapuosa Hayka i Texuonoris / Food science and technology 92 Volume 18 Issue 2/2024


https://ouci.dntb.gov.ua/en/works/4gNM6EW7/
https://doi.org/10.1016/j.foodres.2014.10.025·
https://ouci.dntb.gov.ua/en/works/4Y1NoVP4/
https://ouci.dntb.gov.ua/en/works/4Y1NoVP4/
https://doi.org/10.3920/QAS2013.0319
https://doi.org/10.3390/foods9070896
https://doi.org/10.1590/S0100-879X2009000400006
https://doi.org/10.1016/j.foodres.2010.11.014
https://doi.org/10.1051/ocl/2020019
https://ouci.dntb.gov.ua/en/works/73ojEMQ7/
https://ouci.dntb.gov.ua/en/works/73ojEMQ7/
https://doi.org/10.1016/j.lwt.2011.05.012
https://ouci.dntb.gov.ua/en/works/7WMP3Mrl/
https://ouci.dntb.gov.ua/en/works/7WMP3Mrl/
https://doi.org/10.1007/s00217-018-3116-2·
https://ouci.dntb.gov.ua/en/works/lDEvbRo9/
https://ouci.dntb.gov.ua/en/works/lDEvbRo9/
https://doi.org/10.4103%2F0973-1296.141814
https://doi.org/10.1016/0308-8146(88)90004-0
https://doi.org/10.5650/jos.ess19121
https://doi.org/10.3390/pr8020209
https://doi.org/10.1002/ejlt.201800043

TexHonozis i 6eanexa npodykmie xapuyearHs / Technology and safety of food products

33.Gayas B, Kaur G, Gul K. Ultrasound-assisted extraction of apricot kernel oil: effects on functional and rheological properties. Journal of
Food Process Engineering. 2017;40:12439. https://doi.org/10.1111/jfpe.12439

34.0zkal SG, Yener ME, Bayindirli L. Response surfaces of apricot kernel oil yield in supercritical carbon dioxide. LWT - Food Science and
Technology. 2005;38:611-616. https://doi.org/10.1016/j.Iwt.2004.08.003

35.Bisht TS, Sharma SK, Sati RC, Rao VK, Yadav VK, Dixit AK, Sharma AK, Chopra CS. Improvement of efficiency of oil extraction from
wild apricot kernels by using enzymes. Journal of Food Science and Technology. 2015;52:1543-1551. https://doi.org/10.1007/s13197-
013-1155-z)

36.Pertsevoy FV, Kamsulina NV, Dromenko OB, et al. Food technologies: textbook in 2 parts. Kharkiv State University of Food Technology
and Trade. Kharkiv; Sumy: KSUFT. 2020. (in Ukrainian)

37.Samokhvalova OV, Artamonova MV, Stepankova GV, et al. Food technologies. Workshop: study guide. State Biotechnology University
of Ukraine. Edition 2, revised and supplemented. Kharkiv: DBTU. 2023. (in Ukrainian)

38.Kate AE, Lohani UC, Pandey JP, Shahi NC, Sarkar A. Traditional and mechanical method of the oil extraction from wild apricot kernel: a
comparative study. Research Journal of Chemical and Environmental Sciences. 2014;2:54-60.

39.Qin X, Zhong J. A review of extraction techniques for avocado oil. Journal of Oleo Science. 2016;65:e16063.
https://doi.org/10.5650/jos.ess16063

40.Nde DB, Anuanwen CF. Optimization methods for the extraction of vegetable oils: A review. Processes. 2020;8:209.
https://doi.org/10.3390/pr8020209

41.Pavlovi¢ N, Vidovi¢ S, Vladi¢ J, Popovi¢ L, Moslavac T, Jakobovi¢ S, Jokié¢ S. Recovery of tocopherols, amygdalin and fatty acids from
apricot kernel oil: cold pressing vs. supercritical carbon dioxide. European Journal of Lipid science & Technology. 2018;120:1800043.
https://doi.org/10.1002/ejlt.201800043

42.Topchiy OA, Kotlyar EO, Tkachenko NA, Sevastianova OV, Makovska TV. Method for determination of acid number: patent for utility model
107906 Ukraine: IPC GO1N 33/03 (2006.01). owner ONAHT. u2016 12837; application for 2016; published 24.06.2016, Bulletin No. 12. (in
Ukrainian)

43.0zcan M. Composition of some apricot (Prunus Armeniaca L.) kernels grown in Turkey. Acta Alimentaria. 2000; 29: 289-294.
https://doi.org/10.1556/AAlim.29.2000.3.7

44.Sharma PC, Tilakratne BM, Gupta A. Utilization of wild apricot kernel press cake for extraction of protein isolate. Journal of Food
Science and Technology. 2010;47:682-625. doi: 10.1007/s13197-010-0096-z

45.Manzoor M, Anwar F, Ashraf M, Alkharfy KM. Physico-chemical characteristics of seed oils extracted from different apricot (Prunus
armeniaca L.) varieties from Pakistan. Grasas y Aceites. 2012;63: 193-201. https://doi.org/10.3989/gya.095011

YJIOCKOHAJIEHHS TEXHOJIOI'TI EXTRA VIRGIN OJIINA 3 SIIEP
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2Kadenpa TeXHOJIOrIT 3epHa i KOMOGiKOpMiB
Onechkuii Hal[iOHAIBHUI TEXHOJIOTTUYHKH yHiBepcuTeT, Byi. KanatHa, 112, M. Ozneca, Ykpaiuna, 65039

AHoTamisi. JlocnipKeHO MOXITHBICTh BUKOPHCTAHHS siIep MEePCHKOBUX KicTouok coptiB «Kapaunam», «Hexrapuny,
«Dnaminro» ta «MOJIABCBKHI» SK IMEPCIEKTHBHOI CUPOBUHM JUIsi OTPUMAaHHS ONIMHO-KHUPOBOI MPOMYyKUil. 3AiHCHEHO
XapaKTepUCTHKY NEPCUKOBUX KiCTOYOK, BCTAHOBJICHO, 1110 BMICT OJIi Y siqpaX JOCHiPKyBaHUX MEPCUKOBHUX KicTodok 33—38%.
Hanmano ¢i3uko-XiMiuHi XapaKTEPUCTHKKA SIKOCTI ONIH i3 sAep MEPCHKOBUX KICTOUOK pPIi3HHX COPTIB. YIOCKOHAJICHO
TEXHOJIOTiI0 BUPOOHMITBA O 3 siiep KiCTOUOK pi3HHX copTiB mepcukiB Opemnu Ta MonmoBu, a came, mimiOpaHo
TEXHOJIOTIUHI PEXHUMH BOJIOrO-TEILIOBOrO 00pobieHHst Ta mpecyBanHs (Extra Virgin). Bomoro-remioBe 06po0ieHHs
MoApiOHeHUX sJep MEePCUKOBHX KiCTOYOK JOLUIBHO mmpoBomutu 3a Temueparypu 40-50°C, mporsrom 15-20 XBuIIMH.
Haii6inbin eeKTHBHUM PEXUMOM IMPECYBaHHS €: TPUBAIICTh BUTPUMYBaHHs HaBaHTakeHHs 3.0 xB, 3ycminis crucHeHns 10.0
kN rta mBuakicts HaBaHTaxeHHs 5.0 KN/cM, TOBIIMHA MPECOBAHOI ME3TH TPH LBOMY CKiIanae 33.0 MM, BHXiJ Ol — GJIH3bKO
94.0%. CeHcopHi IOCHIDKEHHS MMOKa3allk, IO OMis 3 sijep mepcukiB copTy «KapauHam» 3a CyKyMHICTIO MMOKa3HHKIB Mae
HaKMKpaIly CepeiHI0 CEHCOPHY OLiHKy — 4.9, Ha Opyromy Micli — ois 3 sJep IMePCHKOBUX KicTouok copry «Hekrapun» 3
cepenHiM mokazHukoM — 4.8, oii 3 saep MepcuKOBUX KicTOUOK copTiB «MongaBcpkuit» Ta «DaaMiHro» MarwTbh CEHCOPHY
ouinky 4.76 Ta 4.75 BigmoBigHO. VY pe3ynbTaTi MOCTI/KEHb BU3HAYCHO, IO JXHUPHOKUCIOTHHU CKJIAJ i CITiBBIJHOIICHHS
JKHPHUX KUCIIOT TPAKTHYHO HE 3MIHIOETHCS 10 Ta MiCHsl TEXHOIOTTYHOr0 00pOOIICHHS siiep MepCUKOBUX KiCTOYOK. Y ol siaep
KICTOYOK HepcHKiB copTy «KapauHain» BMICT -6 IOTIHEHACHYEHMX JKMPHHUX KHCJIOT Ta (-9 MOHOHEHACHYEHUX >KHPHHX
KUCJIOT BiA BUXiTHOro BMicTy ckiamae 952% ta 98,2% BimnosinHo, copry «Hekrapun» — 97.1% Tta 98.0%, copty
«®Pnaminro» — 97.8% ta 97.9%, copry «MonnaBcekuii» — 97.5% ta 97.5%.

KurouoBi ci10Ba: siipa MepcHKOBUX KiCTOYOK, OItist, TexHosorist Extra Virgin, sxupHi Kuciorw.
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