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Abstract The luminescence spectral properties of milk thistle oil
) ) obtained by cold pressing were studied over a storage period of up to two years.
Copyright © 2025 by author and the journal - A high sensitivity of luminescence-active components of the oil (tocopherols,
Thiss\‘,’é’r‘ﬁ(?:}?::ﬁ;g%:gg:"t‘ﬁgocgg’ea'tive polyunsaturated fatty acids, vitamins, pigments, and oxidation products) to
Commons Attribution International License (CC storage time under hoysehold conditions (in a refrlgera_tor at +4 °C) was
BY). http://creativecommons.org/licenses/by/4.0  Observed. It was established that storage for more than six months leads to
oxidation and degradation of phenols, tocopherols, polyunsaturated (linoleic
and linolenic) and monounsaturated (oleic) fatty acids, vitamins (B2, E), the
precursor of vitamin A (carotene), and the chlorophyll pigments. These
processes are accompanied by a decrease in the intensity of luminescence
bands of tocopherol-phenol group, polyunsaturated (linoleic, linolenic) and
monounsaturated (oleic) fatty acids, vitamins (B2, E), and chlorophyll pigment
with characteristic peaks at Amax = 332, 390, 415, 515, 525, and 678 nm, along
with changes in intensity and structure of the excitation spectra of these
fluorophores. The decomposition and oxidation of phenols, tocopherols,
polyunsaturated fatty acids, vitamins (B, E), carotene, and chlorophyll
pigments are reflected by the appearance of luminescence bands with peaks at
Amax = 370, 440, and 470 nm. The fatty acid composition of milk thistle oil of
different storage durations was determined using gas chromatography. The
results are consistent with those reported by other authors. Chromatographic
analysis revealed a significant decrease in polyunsaturated linolenic acid (o-
3) and monounsaturated oleic acid (©-9), indicating their effective oxidation
during storage.

@ ® - ONUT Keywords: milk thistle, vitamin A, vitamins (B2, E), polyunsaturated
Open Access fatty acids, phenol, tocopherol, carotene, chlorophyll.

consumption of conventional vegetable oils (olive,

Introduction. Formulation of the problem

sunflower, flaxseed, and rapeseed), produced by cold
Vegetable oils are an important component of  pressing of respective plant seeds, the oil industry faces
human dietary fats. Despite the widespread the continuous challenge of expanding the range of
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medicinal oils extracted from unconventional sources.
One such valuable oil-bearing plant is milk thistle
(Silybum marianum (L.) Gaerth) of the Asteraceae
family.

Analysis of recent research and publications

Milk thistle seeds are rich in biologically active
substances, including oils with high polyunsaturated
fatty acid content [1]. Extracted milk thistle oil is widely
used for medicinal purposes due to its beneficial effects
on lipid metabolism, particularly its ability to reduce
blood cholesterol levels. [2, 3]. A number of medicinal
preparations have been developed on the basis of milk
thistle (Silybum marianum) oil, in particular containing
the flavonolignan complex silymarin. According to [4],
vitamin E present in milk thistle oil strengthens blood
vessel walls, promotes skin healing from burns, and
regulates endocrine functions, while vitamin K supports
calcium absorption. Based on the above, milk thistle oil
is a medicinal product recommended for use as a
product with a beneficial ratio of fatty acids [4, 5].
Research confirms that for a healthy human body, the
optimal ratio of ®-3:0-6 polyunsaturated fatty acids
should be 1:10, while in cases of cardiovascular disease
treatment, the recommended ratio is 1:3-1:5 [6].

The aim of our study was to analyze the
luminescence spectral characteristics of milk thistle oil
over two years of storage, as occurring changes provide
insights into the oil's evolving chemical composition. To
identify these changes, the luminescence spectral
properties of stored oil samples were compared to those
of freshly pressed oil.

Materials and methods.

Milk thistle oil samples were obtained in a
laboratory environment using the cold pressing method
(pressing temperature t<46°C) with the use of a
specially designed grinder and press [7, 8]. The samples
were stored in 200 mL transparent glass bottles, kept
upright in a household refrigerator at t = +4°C. The
bottles were sealed with appropriate caps to prevent
contamination, and no light exposure was allowed in the
storage conditions.

A schematic diagram of the experimental setup for
measuring the luminescence spectral properties of the
oils is presented in Figure 1. Excitation wavelengths
from the deuterium lamp emission continuum were
selected using an MDR-12 monochromator. The oil
samples were placed in quartz cuvettes (10x10x45 mm).

Luminescence spectra were measured using the
single-photon counting method, employing an MDR-2
monochromator and a photomultiplier tube (PMT-100).
The signal from the photomultiplier was amplified and
processed by a programmed microcontroller, which
recorded pulse frequencies and transmitted the results to
a personal computer. The results of measurements were
visualized on a monitor as graphical plots, with options
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for data storage. Excitation and luminescence spectra
were measured at 1 nm increments.

Fatty acid composition analysis was conducted
using gas chromatography, utilizing an Agilent
Technologies 7890 B gas chromatograph equipped with
a zb-FAME capillary column (Phenomenex, USA), 20
m in length, with an internal diameter of 0.18 mm and a
phase thickness of 0.15 um. The carrier gas was helium
at a flow rate of 1.0 mL/min. Injection mode: split
(100:1). Injector temperature: 250°C. Detector
temperature  (PID): 260°C. The chromatograph
thermostat program:

e 80°C - 1.5 min;

e  40°C/min to 160°C - 0 min;

e 5°C/min to 185°C - 0 min;

e 30°C/min to 260°C - 2 min.

The injection volume was 0.5 pL. Fatty acid
identification was performed by comparing retention
times of sample components with reference fatty acids.
Quantitative determination was carried out using the
Unichrome R software, with results expressed in g/100
g of oil sample.
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Fig. 1. Block diagram of the set-up for
determining the luminescence spectral
characteristics of milk thistle oi

Results of the research and their discussion

Vegetable oils mainly consist of triglycerides
of higher carboxylic acids (~95%). Additional
constituents include vitamins, pigments, free
polyunsaturated fatty acids (linolenic (@-3), linoleic (c-
6), and arachidonic acids), monounsaturated oleic acid
(0-9), and oxidation derivatives. Several of these
compounds exhibit luminescence activity, such as a-, -
, Y-, and d-tocopherols (variants of vitamin E),
polyunsaturated fatty acids (®-3, -6, and arachidonic
acids), monounsaturated oleic acid (©-9), vitamins B;
and E, carotene, chlorophyll, and pheophytin [9, 10].
These fluorophores can serve as indicators of potential
destructive changes in the chemical composition of the
oil and, consequently, its quality over the storage period.

Let us analyze these oil fluorophore
components in more detail.
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Figure 2 presents the photoluminescence
spectra of freshly pressed oil obtained by cold pressing
(curve 1) and oil obtained by cold pressing but aged over
storage for 6 months, one year, and two years (curves 2,
3, and 4, respectively) under excitation at Aexc = 280 nm.

The luminescence emission spectrum of
freshly pressed oil exhibits a broad band with Amax = 332
nm and continuous long-wavelength emission in the
spectral range A < 550 nm (curve 1). The excitation
spectrum of the luminescence band of freshly pressed
oil with Amax =332 nm consists of a band with Aexc = 300
nm and a short-wavelength shoulder at around 270 nm
(curve 1. These luminescence spectral characteristics
of the luminescence band with Amax = 332 nm closely
match the luminescence spectral characteristics of
different forms of a-tocopherol. The spectral position of
the short-wavelength shoulder at 270 nm in the
excitation spectrum of the luminescence band with Amax
= 332 nm coincides with the spectral position of the
excitation spectrum of phenolic compounds, whose
luminescence spectrum overlaps with the luminescence
band of tocopherol [11-14]. Such characteristics of the
luminescence band with Amax = 332 nm indicate that its
spectral position is determined by the superposition of
electronic states of different forms of tocopherol and
phenol.
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Fig. 2. Photoluminescence emission (curves 1-4)
and excitation spectra (curves 1'-3") of milk thistle
oil with different storage periods under excitation at
280 nm.

1, 1'- freshly pressed oil;
2, 2' - oil aged by oxidation with air access in a
non-hermetically sealed container for 0.5 year;
3, 3'- oil aged by oxidation with air access in a
non-hermetically sealed container for 1 year;
4 - oil aged by oxidation with air access in a non-
hermetically sealed container for 2 years.

For oil stored in a household refrigerator for 6
months and 1 year, the luminescence intensity of the
band with Amax = 332 nm significantly decreases (curves
2, 3), as does the intensity of the excitation spectrum of
this luminescence band (curves 2, 3'). Extending the
storage period to two years leads to substantial
degradation of the oil and a decrease in the
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luminescence intensity of the band with Amax = 332 nm
(curve 4). The registration of excitation spectra of
luminescence bands in oil aged for two years was
complicated due to light scattering caused by the
turbidity into which the oil had transformed. These
changes in the structure of emission spectra and
excitation spectra of the luminescence band with Amax =
332 nm indicate significant denaturation and
degradation of phenol and o-tocopherol in aged milk
thistle oil. That is, in the oil stored in a closed but non-
hermetically sealed container for 2 years, auto-oxidation
processes occurred due to the residual air. Similar
effects of auto-oxidation on excitation and emission
luminescence spectra have been recorded for olive and
linseed oils [15-18].

The emission in the 350-550 nm region of freshly
pressed milk thistle oil or oil stored for six months in a
refrigerator is more structured when the oil samples are
excited with light with a wavelength of 315 nm (Fig. 3,
curves 1, 2, 3). For such milk thistle oil samples
obtained under the aforementioned conditions, the
luminescence spectra are dominated by a band with a
maximum at 370 nm, a shoulder at 430 nm, and
continuous emission in the 430-575 nm region.
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Fig. 3. Photoluminescence emission (curves 1-
4) and excitation spectra (curves 1'-3") of milk
thistle oil with different storage periods under
excitation at 315 nm
1, 1'- freshly pressed oil;
2, 2" - oil aged by oxidation with air access in a
non-hermetically sealed container for 0.5 year;
3, 3' - oil aged by oxidation with air access in a
non-hermetically sealed container for 1 year;
4 - oil aged by oxidation with air access in a non-
hermetically sealed container for 2 years.

The luminescence in 350-550 nm region of freshly
pressed milk thistle oil, as well as oil samples stored in
a refrigerator for 0.5, 1, and 2 years, shows a more
detailed structure upon excitation at 315 nm (Fig. 3,
curves 1, 2, and 3). Under these conditions, the emission
spectra of milk thistle oil samples exhibit a dominant
band with a maximum at 370 nm, accompanied by a

Volume 19 Issue 2/2025



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

shoulder at 430 nm and continuous luminescence in the
range of 430-575 nm. The excitation spectrum of the
luminescence band at Amax = 370 nm for freshly pressed
milk thistle oil (Fig. 3, curves 1', 2', 3) covers both
short-wavelength (225-310 nm) and long-wavelength
regions (310-360 nm) relative to the excitation band Aexc
= 300 nm, which is formed by different types of
tocopherol and phenol (the spectral position of the
excitation band Aexc = 300 nm is marked with an arrow;
see Fig. 2, curve 1).

As the oil ages, the short-wavelength part of the
excitation spectrum of the luminescence band with Amax
= 370 nm in the 230-290 nm region decreases more
slowly than the long-wavelength part of the excitation
spectrum of this luminescence band in the 275-350 nm
region.

Such structure of the excitation spectrum of the
luminescence band with Amax = 370 nm and its behavior
during oil aging confirm its defective, oxidative nature.
Specifically, the excitation of the luminescence band
with Amax = 370 nm in the 240 and 262 nm regions
indicates significant denaturation and degradation of

phenol and a-tocopherol in aged milk thistle oil, leading
to the formation of hydroperoxides (band at 240 nm) and
their breakdown into secondary oxidation products
(aldehydes, ketones, esters, alcohols, and short-chain
hydrocarbons) (band at 262 nm).

For the oil stored in a non-hermetically sealed
container for 2 years in a household refrigerator, the
luminescence spectrum exhibits continuous emission in
the 350-600 nm region (Fig. 3, curve 4). As mentioned
earlier, the registration of excitation spectra of the
luminescence bands in the oil aged for two years was
complicated due to the scattering of light caused by
turbidity developed in the aged oil.

The emission spectra of freshly pressed milk
thistle oil and that stored in a household refrigerator for
0.5 years, when excited with light at wavelengths of 325
and 350 nm, were identical in structure and intensity and
are presented in Fig. 4a, curves 1, 2. Note that the
luminescence spectrum of milk thistle oil when excited
by light with a wavelength of 350 nm is more structured
than when excited by light with a wavelength of 325 nm
(Fig. 4a, curves 1 and 2).

= 1,0

Intensity (a. u

(@)

Intensity (a. u.)

0 i :
200 250 300 350

400

450 500 550 600 650 700

Wavelength (nm)

Fig. 4. a) Photoluminescence emission (curves 1, 2, 3) and excitation spectra with Amax = 390, 415, 440
and 490 nm (curves 1', 1", 1'", respectively) of milk thistle oil aged by oxidation with air access in a non-
hermetically sealed container for 0.5 year.
1 - Photoluminescence emission spectrum of milk thistle oil aged by oxidation with air access in a non-hermetically
sealed container for 0.5 year under excitation at 325 nm;
2, 3 - Photoluminescence emission spectra of milk thistle oil aged by oxidation with air access in a non-hermetically
sealed container for 0.5 and 2 years, respectively, under excitation at 350 nm;
1', 1", 1™ - Photoluminescence excitation spectra of milk thistle oil aged by oxidation with air access in a non-hermetically
sealed container with Amax = 420, 440 and 490 nm, respectively.
b) . Photoluminescence emission (curve 1) and excitation spectra (curves 1'-1") of freshly pressed linseed oil under
excitation at 325 nm
1, 1", 1™ - Photoluminescence excitation spectra of freshly pressed linseed oil with Amax = 390, 415, 430 nm, respectively.

XapuoBa Hayka i Texrosorist / Food science and technology

46

Volume 19 Issue 2/2025



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

Under these excitation conditions, the emission
spectrum exhibits three closely spaced bands with Amax
=390, 415, and 430 nm, shoulders in the 445, 475, and
525 nm regions, and a band with Amax = 678 nm. The
excitation spectrum structure of the luminescence bands
with Amax = 390 and 415 nm is similar and consists of a
band in the 325 nm region (curve 1'). The excitation
spectrum structure of the luminescence bands with Amax
= 390 and 415 nm is similar to that of the excitation
spectra of luminescence bands with Amax = 390, 415, and
430 nmin linseed oil obtained by cold pressing (Fig. 4b,
curves 1 and 1', 1", 1™, respectively) [19]. Such
luminescence spectral characteristics are typical for
polyunsaturated fatty acids: linolenic (®-3), linoleic (co-
6), and monounsaturated oleic acid (®-9) in their
isolated form [20, 21].

The different structure of the luminescence
excitation spectra in the 415, 440, and 490 nm regions for
freshly pressed milk thistle oil or oil stored in a household
refrigerator for 0.5 years (Fig. 4a, curves 1 and 1', 1", 1",
respectively) confirms the assumption of the different
nature of luminescence centers responsible for
luminescence in this spectral range. It should be noted
that luminescence in the 445-475 nm region, recorded for
other vegetable oils, particularly olive and linseed oils
aged over time, is attributed to the products of primary
and secondary oxidation [20-26]. Specifically, according
to the data presented in [22], emission in the 410-480 nm
region is attributed to primary oxidation products, while
in the 480-540 nm region, it corresponds to secondary
oxidation products of vegetable oils. The appearance of
primary oxidation products — hydroperoxides - explains
the presence of a band in the excitation spectrum at 270
nm (curve 1™). The primary oxidation products of
vegetable oils — hydroperoxides - are unstable
compounds. At temperatures above room temperature,
they decompose, forming aldehydes, ketones, esters,
alcohols, and short-chain hydrocarbons, resulting in an

unpleasant odor in oxidized oils and deterioration of their
taste quality [16, 22, 23].

The emission spectrum of aged oil stored in a
household refrigerator for 2 years exhibits continuous
emission in the 400-650 nm region, with maximum
intensity at 480 nm (curve 3). Thus, the products of
primary and secondary oxidation are reflected in the
structure of the luminescence spectra and excitation
spectra of luminescence in milk thistle oil stored in a
household refrigerator for six months or 2 years (Fig. 4a,
curves1,2,3and 1, 1", 1").

According to the results of chromatographic
analysis of milk thistle oil of different storage durations
(Table 1), the fatty acid profile is mainly represented by
linoleic, oleic, palmitic, stearic, and linolenic acids,
confirming the assumption that linoleic and oleic acid
predominantly contributes to the luminescence
spectrum in the 390-430 nm region.

The obtained data on the fatty acid composition of
freshly pressed milk thistle oil correlate well with
literature data [27]. The analysis of the fatty acid
composition of milk thistle oil stored under household
conditions for 2 years revealed a significant decrease in
the content of polyunsaturated linolenic (®-3) and
monounsaturated oleic (w-9) fatty acids (see Table 1,
and Fig 5), indicating their effective oxidation during
storage. This is also reflected in the luminescence
spectra of the oils by the presence of bands in the 440—
490 nm region, which are attributed to oxidation
products [22, 26]. A slight increase (within a few
percent) in linoleic (0-6) polyunsaturated fatty acid may
be explained by the agronomic characteristics of the raw
material cultivation, the oil production technology, and
storage conditions, which result in an increasing amount
of free linoleic acid due to oxidative reactions. A similar
phenomenon has been observed in the case of linseed
and Palestinian olive oils obtained by cold pressing [19,
28, 29].

Table 1. — The content of fatty acids in milk thistle oil with different storage periods

Ne Fatty acids Acid Values, %

code 2 month 2 years [27] [28]
1 Myristic 140 0,09 0,09 0,09 -
2 Palmitic 16:0 8,01 8,39 8,00 9,60
3 Palmitoleic 16:1 0,08 0,09 - -
4 Stearic 18:0 5,29 5,29 4,80 2,86
5 Oleic c918:1 26,98 23,21 20,70 31,00
6 Linoleic 18:2 50,26 57,22 56,60 46,00
7 Linolenic 18:3 3,30 0,33 - 5,20
8 Arachinic 20:0 2,82 2,57 2,70 -
9 Eicosenoic c1120:1 0,9 0,78 - -
10 Behenic 22:0 1,67 1,66 2,10 -
11 Lignoceric 24:0 0,58 0,54 0,70 -
12 | > saturated 18,47 18,34
13 | > monounsaturated 27,96 24,09
14 | > polyunsaturated 53,56 57,56
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The presented considerations support the
hypothesis of a predominant contribution of linoleic (®-
6) and oleic (w-9) acid (in view of its content in the oil)
to the formation of the luminescence spectrum structure
of aged milk thistle oil in the 390-430 nm region.

The obtained data on the fatty acid composition of
freshly pressed milk thistle oil correlate well with
literature data [27]. The analysis of the fatty acid
composition of milk thistle oil stored under household
conditions for 2 years revealed a significant decrease in
the content of polyunsaturated linolenic (w-3) and
monounsaturated oleic (w-9) fatty acids (see Table 1,
and Fig 5), indicating their effective oxidation during
storage. This is also reflected in the luminescence
spectra of the oils by the presence of bands in the 440-
490 nm region, which are attributed to oxidation
products [22, 26]. A slight increase (within a few
percent) in linoleic (0-6) polyunsaturated fatty acid may
be explained by the agronomic characteristics of the raw
material cultivation, the oil production technology, and

storage conditions, which result in an increasing amount
of free linoleic acid due to oxidative reactions. A similar
phenomenon has been observed in the case of linseed
and Palestinian olive oils obtained by cold pressing [19,
28, 29]. The presented considerations support the
hypothesis of a predominant contribution of linoleic (-
6) and oleic (0-9) acid (in view of its content in the oil)
to the formation of the luminescence spectrum structure
of aged milk thistle oil in the 390-430 nm region.

Based on the above considerations, it can be
suggested that the luminescence bands with Amax=390,
415, and 430 nm in the emission spectrum within the
390-490 nm region (see Fig. 4, curves 1, 2) originate
from overlapping emissions characteristic of linoleic
(0-6) polyunsaturated and monounsaturated oleic (»-9)
fatty acid. In the 440-490 nm region, the bands are
attributed to the products of auto-oxidation and, to a
lesser extent, photo-oxidation of the milk thistle oil
components, considering the storage of the oil in a
closed container in a household refrigerator.
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Fig. 5. Chromatogram of the fatty acid composition of milk thistle oil with different storage periods: 1-
oil stored in household conditions for 2 months, 2- oil stored in household conditions for 2 years and fatty
acid composition of milk thistle oil according to [23, 24, 25]
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It should be noted, however, that the nature of the
luminescence bands in the 470-490 nm region is
complex, as the luminescence spectral properties of
bands in the 470-520 nm and 525 nm regions are
characteristic of the emission of vitamins E, Bz, and
carotene, according to [24, 25, 30, 31]. This is also
reflected in the structure of the luminescence spectrum
of freshly pressed milk thistle oil and oil aged for 0.5, 1,
and 1.5 vyears in a household refrigerator under
excitation at 405 nm (Fig. 6, curves 1 and 2, 3, 4,
respectively).
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Fig. 6. Photoluminescence emission (curves 1-4)
spectra of milk thistle oil of different storage periods
under excitation at 405 nm and excitation spectrum

of chlorophyll with Amax = 668 nm (curve 1')

1, 1' - freshly pressed oil;
2 - oil aged by oxidation with air access in a non-
hermetically sealed container for 0.5 year;
3 - oil aged by oxidation with air access in a non-
hermetically sealed container for 1 year;
4. - oil aged by oxidation with air access in a non-
hermetically sealed container for 2 years.

The spectrum consists of a broad, non-elementary
luminescence band with a maximum at 445 nm,
shoulders at 475 and 515 nm, and a band at Amax = 678
nm, which is attributed to the chlorophyll pigment [18,
19, 26, 30-34]. The bands with maxima at 445 and 470
nm are attributed to oxidation products, as mentioned
earlier. An additional argument supporting this claim is
the slight increase in luminescence intensity in this
spectral region, which is characteristic of oil stored for
more than 6 months compared to the luminescence
intensity of freshly pressed oil

For oils aged by storage for six months or one year
in a household refrigerator, the intensity of the
chlorophyll luminescence band with Amax = 678 nm
decreases (Fig 6, curves 2, 3 respectively), indicating the
auto-oxidation of this pigment during storage, with a
minor contribution from photo-oxidation, considering
the storage conditions. The emission spectrum of the oil

aged for two years exhibits a structureless emission in
the 460-650 nm region and emission band of chlorofil
with Amax= 678 nm (Fig 6, curves 4).

The structure and spectral position of the
excitation spectrum of the chlorophyll pigments [35]
luminescence band, as a component of milk thistle oil,
is similar to that found in rapeseed oil [23]. As oxidation
proceeds during oil aging, both the intensity of the
chlorophyll luminescence band (curves 1, 2, 3, 4) and its
excitation intensity decrease (curves 1, 2', 3', 4. It
should be noted that the registration of excitation spectra
of the luminescence bands in oil aged for two years was
complicated due to light scattering caused by the
turbidity into which the oil had transformed.

Thus, the process of auto-oxidation of the
components of milk thistle oil during two years of
storage is effectively reflected in the excitation and
emission luminescence spectra of aged oils, what makes
possible identification of oils that are unsuitable for
consumption as medicinal oil products.

Conclusion

Luminescence spectral analysis confirmed the
presence of luminescence-active compounds in milk
thistle  oil, including  phenols,  tocopherols,
polyunsaturated fatty acids, monounsaturated fatty acids,
vitamins B; and E, carotene, and chlorophyll pigment,
with characteristic luminescence bands at Amax=332, 390,
415, 430, 525, and 678 nm.

Two-year storage led to the oxidation and
degradation of phenols, tocopherols, polyunsaturated
fatty acids (linoleic, linolenic), monounsaturated oleic
acid, vitamins (B, E), and carotene. This process is
accompanied by a decrease in intensity and structural
changes in the luminescence bands typical for these
components, as well as the appearance of luminescence
bands at Amax = 370, 445, and 475 nm, which are
characteristic of their oxidation products.

Changes in the structure of luminescence spectral
characteristics of milk thistle oil fluorophores including
phenols, tocopherols, polyunsaturated fatty acids
(linoleic, linolenic), monounsaturated oleic acid, vitamins
(B2, E), carotene, chlorophyll pigment, and oxidation
products of the oil components at different storage
durations correlate with data on the fatty acid
composition of milk thistle oil stored for various periods.
These changes can be used to assess the quality of milk
thistle oil, particularly its suitability as a medicinal food
product.

The results of spectral-luminescent and
chromatographic analysis of milk thistle oil can be used
to create blended oils with a balanced ratio of
polyunsaturated linolenic (®-3) and linoleic (w-6) fatty
acids.
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AHoTanis. [{0CIiIKeHO CIEeKTPaIbHO-TIOMIHECIICHTHI BIIACTUBOCTI OJIil pO3TOPOIII, OTPUMAHOI METOJIOM XOJIOTHOTO
IIpecyBaHHs, 3 PI3HUM TepMiHOM 30epiraHHs (0 2 pOKiB). 3apeecTpOBaHO BHCOKY WyTJIMBICTH JIFOMIHECIIEHTHO aKTUBHUX
KOMITOHEHT 0J1i1 (TOKO(epoJIiB, NONiHEHACHUEHUX JKUPHUX KUCIIOT, BITaMiHIB, HIrMEHTIB, IPOIYKTIB OKHCIICHHS) B 3aJI)KHOCTI
Bizl yacy 30epiranHs ojii B moOyTOBOMY XOJOAWIBHUKY (32 TemnepaTypu +4 °C). BcranoBieHo, 1o 30epiranHs onii Oinbiie
LIECTH MICSIiB NPUBOIUTH JI0 OKHCIIEHHS Ta po3nany (eHOiB, TOKO(GEpoiB, MOJIHEHACHYSHUX (JIiHONEBOI, JIIHOJIEHOBOI) i
MOHOHEHACHYeHOT — 0JIETHOBOT JKMPHUX KUCIIOT, BiTaMiHiB (B2, E), monepenuuka Bitaminy A (KapoTHHY ), HIrMEHTIB XJIOpodiy,
o0 CYIPOBOKYETHCS 3MEHIICHHSIM 1HTEHCHBHOCTI CMYT JIFOMiHECIEHII1 Tokodepon-heHONbHOI TpyH, MOJiHEHACHISHUX
(;iHOTEBOT, TIHOIEHOBOT) | MOHOHEHACHYEHOT — OJICTHOBOT JKUPHUX KUCIIOT, BiTaMiHiB (B2, E), mirmenTa ximopodiny 3 Amax = 332,
390 i 415, 515, 525, 678 HM 31 3MIHOIO IHTEHCHBHOCTI Ta CTPYKTYPH CHEKTpiB 30yIDKEHHS JIOMIHECIEHINi BKa3aHUX
¢dnyopodopis. Posmang Ta oxucieHHs (eHONIB, TOKO(DEpOIiB, MOMIHEHACHYEHUX JXHUPHHUX KHCIOT, BitamiHiB (B2, E).
ToTIepeIHMKA BiTaMiHy A (KapoTHHY), HIrMEHTIB XJI0po(dily CYHNpPOBOJPKYETHCS IMOSBOIO Y CIIEKTpax JIFOMiHECIEHIIi CMyT 3
MakCUMyMaMH Amax = 370, 440 1 470 uM. Bu3HaueHO YKUPHO-KHUCIOTHUI CKJIa]] OJTii pPO3TOPOTIIII Pi3HOrO TepMiHY 30epiraHHs 3
BHUKOPHCTaHHSIM MeTOAy ra3oBoi xpomarorpadii. JlaHi sikoro € moxiOHMMH 10 TAKUX, OTPUMAaHMX iHIIUMHK aBTOopamu. Ha ocHOBI
XpoMaTtorpadiyHOro aHajizy oJiii PO3TOPOIII PI3HOTO TEPMiHy 30epiraHHs BHUSBJICHO 3HAYHE 3MEHINCHHS KiJIbKOCTI
MOJIIHEHACHYEHO1 JTIHONEHOBOI (®-3) Ta MOHOHEHACHUYEHOI 0J1€iHOBOI (®-9) KUPHHUX KHCIOT, IO BKa3ye Ha ix edexTHBHE
OKHCJICHHS B Tpo1Ieci 30epiranHs.

KurouoBi ciioBa: omist posropomii, BiTamiH A, Bitaminu (B2, E), noniHeHacHyeHi upHI KUCIOTH, (eHoI, ToKodepo,
KapOTHH, XJIOpo(di.
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