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Topicality. The use of selenium-protein dietary supplements (SPDS) is relevant from a
medical and economic point of view, as it can provide consumers with the required amount of
selenium, and increase the value and attractiveness of food products. The diet of a modern person
isvery diverse in the composition of fatty ingredients. Of all natural fats, dairy is the most complex
and unique one in its chemical composition. SPDS “Syvoselen Plus” contains up to 10% fat in its
composition, therefore, studies of its composition are of certain scientific interest in view of the
above. In many scientific studies, gas chromatography is used to determine the composition of
not only the fat fraction of additives containing vegetable oils and animal fats, but also organic
acids. The study of the fat fraction and the fraction of organic acids of additives by this method
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allows determining and predicting the composition of similar fractions in the final product from
SPDS. This, in turn, allows for comprehensive control of the quality and composition of such final
products. The aim of the article is to determine the quantitative and qualitative composition
of fatty and organic acids in the SPDS “Syvoselen Plus” by the gas chromatography method,
and to compare the results of the determination with the indicators of a hypothetical ideal fat.
When writing the article, statistical and physico-chemical research methods were used, namely,
the gas chromatography method, with the help of which the following problems are solved: the
composition of the fat fraction of SPDS is determined quantitatively and qualitatively; the degree
of correspondence of the main indicators of the fat “Syvoselen Plus” to the hypothetical ideal is
established; the composition of organic acids in the additive is determined. Results. The fatty
acid composition of milk fat, milk whey and SPDS was studied. Dietary supplement “Syvoselen
Plus” contains a significant amount of palmitic (3117.71 mg/kg), stearic (1618.61 mg/kg), oleic
(1397.95 mg/kg) and meristic (1296.69) mg/kg) fatty acids, which is confirmed by chromatograms
of fat fractions of milk fat and SPDS. The main indicators of hypothetically ideal, milk, whey fats
and DDBS were presented. As a result, it was established that the composition of fat, which is
most similar to the ideal one, among the objects of the study, has SPDS “Syvoselen Plus” (the
indicator of the ratio of the sum of oleic and linoleic acids to the sum of pentadecanoic and
stearic acids coincides with the indicator of ideal fat, and the indicators of the ratio of linoleic to
linolenic acids and linoleic to oleic acids are close to the values of the indicators of ideal fat). The
study of the composition of organic acids of SPDS was carried out. Fractions of succinic, azelaic,
and levulinic organic acids are predominant, which may be due to the type of dairy products from
which the serum was obtained, the storage conditions of dairy products and the serum itself, the
type of microorganisms that carry out the fermentation process and can produce various organic
acids, and the production process of dairy products and their composition. Conclusions and
discussion. The analysis of the fatty acid composition and the quality content of organic acids in
“Syvoselen Plus” dietary supplement confirmed the feasibility of using a dietary supplement in
health food technologies, since the latter contains enough polyfunctional fatty and organic acids.

Keywords: gas chromatography, selenium-protein dietary supplement, fatty acids, organic
acids, selenium, whey, milk fat.

The topicality of the problem

Problem Statement. Selenium is an essential micronutrient for ensuring normal
human body function. Selenium is a key component for synthesizing antioxidants,
which help to protect cells from harmful free radicals and reduce the risk of developing
cancer, cardiovascular, and other diseases (Roman et al., 2014).

However, most people do not get enough selenium from their diet. Therefore, adding
selenium-protein supplements to food products can be an effective way to increase
selenium levels in the diet. This is especially important for populations at risk of
selenium deficiency, such as people with weakened immune systems, the elderly and
pregnant women (Rayman, 2012).

In addition, adding selenium to food products is beneficial for producers as it can
increase the value and appeal of the product to consumers. According to researchers
from the American National Institutes of Health, such products will be perceived
as more beneficial and healthy, which can increase their popularity and sales
(National Institutes of Health, 2021). As a result, the use of selenium-protein dietary
supplements (SPDS) is relevant from both medical and economic perspectives, as it can
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provide consumers with the necessary amount of selenium and increase the value and
attractiveness of food products.

The composition of fatty ingredients in modern human nutrition is highly diverse,
differing in relative content of saturated (stearic, palmitic, etc.), monounsaturated
(oleic), and polyunsaturated (linoleic, linolenic, etc.) fatty acids, the physiological
significance of which lies in stimulating protective functions of the body and
enhancing its resistance to radiation, which is highly relevant for the population of
Ukraine. Moreover, of all natural fats, milk fat is the most complex and unique in its
chemical composition (Kennedy et al., 2018). Its particular feature is the presence of
low-molecular-weight short-chain fatty acids.

In our previous studies, we developed a recipe for dietary selenium-protein
supplements (Prymenko & Sefikhanova, 2020) based on a detailed analysis of the
structure of its raw components (Prymenko et al., 2022), studies of its chemical
composition (Stepanova et al., 2022), and acute toxicity parameters (Holovko et al.,
2015). We also investigated the technological parameters of the dietary supplement
(Prymenko et al., 2021) and conducted medical and biological studies on it (Holovko
et al., 2018). Furthermore, we modeled and developed recipes for food products
using the dietary supplement and determined the quality indicators of the finished
products (Helikh et al., 2020; Sefikhanova et al., 2020; Prymenko & Sefikhanova, 2022).
An increase in the fat emulsifying and fat retention capacities was observed in the
tested product samples (Prymenko et al., 2021). The “Syvoselen Plus” selenium-protein
dietary supplement contains up to 10% fat, which is why its research is of scientific
interest due to the aforementioned reasons.

State of research on the problem. Gas chromatography (GC) is an analytical method
that allows for the investigation of the composition and properties of various substances.
In many scientific studies, it is used to determine the composition of the lipid fraction of
additives containing vegetable oils and animal fats (Coleman et al., 2018; Ivanova, 2019).

One advantage of GC is that it allows for the analysis of a product’s molecular
composition, particularly its fatty fraction. This provides detailed information about
the composition and properties of the fats added to products. Such research can
help improve the quality and safety of products, as well as create new compositions
and additives. For example, a study published in the Journal of Food Science and
Technology in 2015 focused on the analysis of the fatty fraction of an additive used to
increase the fat content of meat products. Researchers used GC to analyze the fatty acids
present in the additive. The results showed that adding this additive led to an increase
in the content of saturated fatty acids in meat products (Pal et al., 2015).

Another study demonstrates the results of analyzing the fatty acid composition of
additives used to increase the fat content of milk. Researchers used GC to analyze the
fatty acid fraction immediately after adding the additive and storing the milk in the
refrigerator. The results showed that adding such additives led to an increase in the
content of saturated fatty acids in milk (Silva da Costa et al., 2022).

Using this methodology, the impact of adding flaxseed oil and vitamin E to the
diet of domestic animals on the composition of SFA, MUFA, and PUFA was established
(Bogolyubova & Zaitsev, 2020), as well as the effectiveness of adding different oils in
the production of milk with high content of -3 fatty acids (Oliveira et al., 2021).

In the past five years, GC methods have become increasingly popular for analyzing
the lipid fraction of dairy products. Research using this methodology includes
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determining the composition of fats, analyzing the impact of various factors on fat
quality, as well as exploring the potential use of GC for determining the authenticity of
dairy products (Zhang et al., 2022; Yu et al., 2023; Arifah & Rohman, 2021).

Since 2018, a significant amount of research has been published on the analysis
of the fatty component of dairy products using GC. These studies illustrate various
aspects of studying the fatty component of dairy products, such as the influence of feed
type on the fatty acid composition of milk (Costa et al., 2018; Kucevic et al., 2019), the
importance of polyunsaturated fatty acids for improving the nutritional value of milk
(Nguyen et al., 2019; Khosravi et al., 2018), differences in the fatty acid composition
depending on the feeding regime of animals (Agradi et al., 2020; Bara¢ et al., 2018;
Sacchi et al., 2020), the influence of fat content on the properties of dairy products
(Wang et al., 2019; Paszczyk et al., 2020; Ogrodowczyk et al., 2021), etc.

Unresolved issues. The described studies demonstrate the importance of GC in
investigations of the fat fraction in additives. Therefore, GC analysis of the fat fraction
in additives is a very promising direction, as it allows for the determination and
prediction of the composition of the fat fraction in the final product with precision
down to individual fatty acids. This, in turn, enables comprehensive control of the
quality and composition of final products produced using such additives.

Investigations of the fat fraction of SPDS can be beneficial for scientists
and professionals in the field of food science and technology, as well as for farmers and
dairy product manufacturers who strive to improve the quality of their products and
meet consumer needs.

Research aim and methods

The aims of this article are to determine the quantitative and qualitative composition
of fatty and organic acids in the dietary supplement “Syvoselen Plus” using gas
chromatography and to compare its results with the indicators of hypothetically ideal fat.

The methodological basis of the study is the process of determining the composition
of fatty and organic acids in the dietary supplement “Syvoselen Plus” using gas
chromatography with subsequent processing of the research results to establish the
level of compliance with its hypothetically ideal fat.

The research methods used in this study include statistical and physicochemical
approaches, specifically the gas chromatography method, which is employed to achieve the
following objectives: to quantitatively and qualitatively determine the composition of the
fat fraction of the selenium-protein dietary supplement (SPDS); to establish the degree of
compliance between the key fat indicators of SPDS “Syvoseleen Plus” and the hypothetically
ideal fat; and to determine the composition of organic acids in the supplement.

The research was conducted at the National Institute of Vine and Wine “Magarach” of
the National Academy of Agrarian Sciences of Ukraine using the following methodology.
50 mg of dried plant material was placed in a vial, and an internal standard (50 mg of
tridecane in hexane) was added to it in a volume of 2 ml. Then, 1.0 ml of methylating
agent was added (14 % BCI, in methanol, Supelco 3-3033). The mixture is kept in a
sealed vial for 8 hours at a temperature of 65°C. During this time, fatty oil is completely
extracted from the plant material, its hydrolysis into fatty acid components and their
methylation occurs. Free organic and phenolic acids are simultaneously methylated.
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The reaction mixture is drained from the sediment of material and diluted with 1
ml of distilled water. To obtain methyl esters of fatty acids, add 0.2 ml of methylene
chloride, gently shake several times for an hour, and then chromatograph the obtained
extract of methyl esters.

The introduction of the sample (2 ul) into the chromatographic column is carried
out in the splitless mode, that is, without splitting the flow, which allows to introduce
the sample without loss on separation and significantly (by 10-20 times) increase
the sensitivity of the chromatography method. The rate of sample introduction is
1.2 ml/min for 0.2 minutes. Agilent Technologies 6890 chromatograph with 5973
mass spectrometric detector. Chromatographic column - capillary INNOWAX with an
inner diameter of 0.25 mm and a length of 30 m. Carrier gas (He) speed 1.2 ml/min.
The temperature of the sample introduction heater is 250°C. The temperature of the
thermostat is programmable from 50 to 250°C at a speed of 4 degrees/min.

The NISTO05 and WILEY 2007 mass spectra library with a total number of over
470,000 spectra is used for component identification in conjunction with AMDIS and
NIST identification programs.

The internal standard method is used for quantitative calculations. The calculation
of the content of components is carried out according to the formula:

C=K, K, - 1000, mg/kg (1)

wherein: K =S /S, (S, - peak area of the substance under study, S, - peak area of the
standard);

K, =50 /M (50 - weight of the internal standard (ug) introduced into the sample,
M - sample weight (mg)).

The objects of the study are the fat fraction of SPDS “Syvoselen Plus”, milk whey and
milk fat, as well as SPDS as such.

The subject of the study is the fatty acid composition of the fatty fraction of SPDS
«Syvoselen Plus», milk whey and milk fat, as well as the quantitative and qualitative
composition of organic acids in the supplement.

The scientific novelty of the obtained results lies in the fact that for the first time the
composition of the fat fraction of SPDS was investigated and the content of organic
acids in the additive was determined, and the obtained results of gas chromatography
were scientifically substantiated. The practical significance of the obtained results is
revealed in their benefit to researchers and specialists in the field of food science and
technology, as well as to farmers and dairy producers who seek to improve the quality
of their products and meet the needs of consumers. The data on the composition of the
fat fraction of DDSB and the content of organic acids in the additive and the ways of its
use in food production technologies have gained further development.

Research information base - scientific articles, patents, materials of international
congresses and symposia, scientific and practical conferences, regulatory and technical
documentation.

Research results

In accordance with the methodology, an analysis of the fatty acid composition
of SPDS «Syvoselen Plus» was carried out. In the examined samples of milk fat, fat
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fractions of liquid and dry milk serums and SPDS “Syvoselen Plus” identified butyric,
caproic, caprylic, capric, lauric, myristic, pentadecane, palmitic, stearic, arachinic,
behenic, palmitoleic, heptadecanic, oleic, linoleic, linolenic and arachidonic fatty acids
(Tabl. 1). Quantification was carried out by the method of internal normalization.

Tabl. 1. Fatty acid composition of milk fat, milk whey and SPDS

Concentration in samples, % by mass
No Fatty acid Natural milk Milk whey SPDS
fat liquid dry «Syvoselen
Plus»
Saturated
1. | Butyric C4:0 2.0-5.0 6.45 6.32 -
2. | Caproic C6:0 1.0-3.5 - 1.05 2.73
3. | Caprylic C8:0 0.4-2.0 - 1.05 1.23
4. |Capric C10:0 0.8-6.5 3.23 2.11 2.63
5. |Lauric C12:0 0.8-4.0 - - 4.07
6. |Myristic C14:0 7.6—14.6 12.90 10.53 14.18
7. | Pentadecanoic C15:0 - - - 0.09
8. |Palmitic C16:0 20.0-38.0 35.48 34.74 34.10
9. |Stearic C18:0 5.5-13.7 9.68 10.53 17.70
10. |Arachinic C20:0 0.3-1.3 - - 0.39
11. |Behenic C22:0 1o 0.1 - - 0.14
Monounsaturated
11. |Palmitoleic C16:1 1.5-4.0 3.23 3.16 2.49
12. |Heptadecanoic C17:1 - - - 2.07
13. |Oleic C18:1 16.7-37.6 25.81 26.32 15.29
Polyunsaturated
14. |Linoleic C18:2 1.0-5.2 3.23 3.16 2.37
15. |Linolenic C18:3 0.1-2.1 - 1.05 0.52
17. | Arachidonic C20:4 0.2-1.7 - - -
Total: 100.0 100.0 100.0 100.0

Source: own elaboration

The results of the study of the fatty acid composition of milk fat (control) and SPDS
are shown on the chromatograms (Pic. 1. a, b).

A quantitative expression of the biological effectiveness of SPDS is the
correspondence of its fatty acid composition to the formula of a hypothetical ideal fat
(Tabl. 2). Thus, the tested milk fat and dry and liquid serum fat do not meet the ideal
criteria in terms of their fatty acid composition.

Among the objects of the study, the composition of fat most closely related to the
ideal one has the “Syvoselen Plus” dietary supplement (the ratio of the sum of oleic and
linoleic to the sum of pentadecanoic and stearic acids coincides with the ideal fat, and
the ratio of linoleic to linolenic acids and linoleic to oleic acids close to the values of
ideal fat indicators).

An analysis of the composition of organic acids in the supplement “Syvoselen Plus”
was also carried out (Tabl. 3).

102



PectopaHHMI1 i roTebHMIT KOHCAITUHT. [HHOBAIIii. 2023 Tom 6 N2 1
Restaurant and Hotel Consulting. Innovations. 2023 Vol. 6 No 1

1 S
o
100 — <
<+
] 3 S
Yol o
80 <~
i 3
@® = 3
2 60+ 2
©
= T o
«©
a2 40 - S
<C
- &
<t
(o) e [ap <
N > [N
20 + S S 2 Se s
- b o3 g8 IFI= =
23,7 = oglix 2
0 4 L ,_‘"2\“/\\ R A
T T T T T T
Time, min
a
- O
~ ©
N 3
160 0 X
p gz
140 PR
5 O
<
120 N
] ]
8 100 8
% i
—o . o
% 80 §
- O
o @ S
<€ 60 - © = N
< o >
] g ® S
40 - S S Y |e
i T N & S 23 0
] o
20 o [Te) 8 Ded
gt\l [ce] S
] oI 2 m
O_
T T T T T T T T T 1
0 10 20 30 40 50
Time, min
b

Pic. 1. Chromatograms of the fat fraction of: a — milk fat; b — SPDS
Source: own elaboration
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Tabl. 2. The main indicators of hypothetically ideal fat and SPDS

Studied fat
No | Ratio of fatty acid content Milk whey SPDS
Ideal fat | Milk fat L. «Syvoselen
liquid dry YIYIus»
1. |Unsaturated to saturated 0.6-0.9 0.56 0.48 0.51 0.29
2. |Linoleic to linolenic 7.0-40.0 2.82 - 3.0 4.55
3. |Linoleic to oleic 0.25-4.0 0.11 0.125 0.12 0.15
4. |The sums of oleic and
linoleic to the sum of 0.9-14 3.15 3.0 2.8 0.99
pentadecane and stearic

Source: own elaboration

Tabl. 3. Composition of organic acids of SPDS “Syvoselen Plus”

No Spectrum length, ym | Name of the defined organic acid | Content, mg/kg
1. 10.801 Oxalic acid 6.81

2. 13.216 Malonic acid 19.63

3. 14.197 Fumaric acid 0.56

4. 14.660 Levulinic acid 325.34

5. 15.279 Succinic acid 624.35

6. 26.216 Azelaic acid 352.64

Source: own elaboration

Fractions of succinic, azelaic and levulinic organic acids are predominant, which
may be due to the following factors. First, the type of dairy product from which the
whey was obtained. Thus, milk for whey production was obtained from farms, and it
was characterized by high fat content (over 5.0%), which could contain a predominant
amount of levulinic and azelaic acids (Ribeiro et al., 2022). Secondly, the storage
conditions of dairy products and the whey itself. Thus, storage at low temperatures
can cause an increase for succinic acid in whey (Q. Nie & S. Nie, 2019). Third, the type
of microorganisms that carry out the fermentation process and can produce various
organic acids (Coorevits et al., 2008).

The technological process of dairy production and its composition can also influence
the composition of organic acids in SPDS. Thus, the content of individual amino acids can
affect the production of succinic acid in milk whey (Xiong et al., 2020), and heat treatment
can affect the composition of whey and its organic acids (Bulat & Topcu, 2021).

Conclusions and discussion of results

Therefore, research using GC is ongoing, and it can be expected that in the future
GC methods will be even more widely used for the analysis of the fat component of dairy
products. This makes it possible to detect the influence of various factors on the quality
of dairy products, as well as to identify possible problems with their authenticity.
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The analysis of the fatty acid composition and the quality content of organic acids
in “Syvoselen Plus” dietary supplement confirmed the feasibility of using a dietary
supplement in health food technology, since the latter contains enough polyfunctional
fatty and organic acids.

The practical significance of the obtained results is revealed in their benefit
to researchers and specialists in the field of food science and technology, as well as
to farmers and dairy producers who seek to improve the quality of their products and
meet the needs of consumers.

The data on the composition of the fat fraction of SPDS and the content of organic
acids in the additive and the ways of its use in food production technologies have
gained further development.
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TA30XPOMATOTPA®IUYHE BU3BHAUYEHHS
CKJIAZY JXUPHHUX I OPTAHIYHUX KUCJIOT V TOBABIII
JIETUYHIN CEJEH-BIJIKOBIN

AxTyanpHicTb. BukopucTaHHs 106aBOK AieTMUHKX ceseH-6inkoBux (JJCB) € akTyalbHUM
i3 MeIVYHOTO Ta EKOHOMIUHOTO MOTISITY, OCKIIbKY MOXKe 3a6€3MeUNTH CIIOKMBaYiB HEOOXiTHOI0
KiJTBKICTIO CeJleHy Ta MiABUIIMTU I[iHHICTh i MpUBAGIMBICTh XapYOBUX MPOAYKTiB. XapuyBaHHS
Cy4acHOI JIIOOVHM JIy’ke Pi3HOMaHiTHe 3a CK/IaJOM >KMPOBUX IHTPeZi€HTiB. 3 yCiX IPUPOSHUX
SKMPIB MOJIOYHMIT 32 CBOIM XiMiUHMM CKJIQZOM € Haibibll CKIaAHUM Ta yHiKanbHUM. [JICB
«CuBocesneH [lnoc» MiCTUTB y cBOEMY ckiiafii 7o 10 % >kupy, TOMy J10T0 JOCTiA)KeHHST BUKIMKA-
10T IIeBHMIT HAYKOBUI iHTepec 3 OMIsALy Ha BUIlleO3HaUeHe. B 6araTbox HAyKOBUX JOC/TiIKEHHSIX
razoBa xpomaTtorpadisi BUKOPUCTOBYETHCS IJISI BUSHAYEHHS CKJIaly He TiIbKM JXUPOBOi ppakiiii
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J06aBOK, IO MIiCTSITh POCIMHHI 0/1ii Ta TBApMHHI XXMPH, a i1 OPraHiYHMX KUCTOT. [JOCTiIyKeHHS
skupoBoi dpakuii Ta pakiii opraHiyHMX KMUCIOT 106aBOK LM METOIOM [103BOJISIE BM3HAYA-
TM i IPOTHO3YBaTy CKJIaJ, aHaJoriuHuX (pakiiii y KinueBomy npoaykti 3 OICB. Ile, 3i cBoro
60Ky, LO3BOJISIE KOHTPOTIOBATM KOMIUIEKCHO SIKiCTh Ta CKJIAZ, TAaKMX KiHIEBMX MPOAYKTiB. Me-
TOIO JOCTiIPKeHH € BY3HAUEHHS KiJIbKiCHOTO Ta SIKiCHOTO CK/Ia/ly >KUPHUX i OpPTaHiuHUX KUCJIOT
y mob6aBlli nieTnyHil ceneH-6imKoBiit «CuBoceneH Ilmoc» MeToLOM Ta3oBoi xpomarorpadii Ta
TOPiBHSIHHS Pe3yJIbTaTiB BU3HAUEHHS 3 [TOKa3HMKaMM TillOTETUYHO ifeanbHOro xupy. [Ipu Ha-
MYCAaHHI CTATTi BUKOPUCTOBYBAIMCH CTATUCTUYHMI i (isMKO-XiMiUHNMIT MeTOAM HOCTiAKEeHHS,
a caMe MeTo[, ra3oBoi xpomarorpadii, 3a JOIMOMOroI0 SIKMX BUPILIYIOThCS HACTYITHI 3aBJAHHS:
KiJIbKiCHO Ta SIKiCHO BU3HAYAETHCSI CKIaz XKnpoBoi dpakuii ICE; BCTaHOBIIOETHCS CTYITiHD Bif-
TMOBiZHOCTI OCHOBHMX TOKa3HMKiB >xkupy JICB «CuBoceneH I1ioc» TilOTeTMYHO ifeaJibHOMY;
BUM3HAUAETHCSI CKJIAJ, OPTaHiYHMX KUCIOT y fobasii. Pe3ynbraTut. JoCTimKeHNIT SKUPHOKMUCIIOT-
HMI1 CKJTIaJl MOJIOUHOTO K1pY, MosouHoi cupoBatku ta JICB. OJCE «CuBoceneH Ilnoc» MiCTUTD
3HAUHY, y TOPiBHSIHHI i3 MOJOYHUM >XMPOM, KiJIbKiCTh MaabMiTHHOBOI (3117,71 Mr/Kr), cTeapu-
HOBOi (1618,61 mr/kr), oneiHoBoi (1397,95 Mr/Kr) Ta MipucTUHOBOI (1296,69 MI/KT) SKUPHUX KIC-
JIOT, L0 TiATBEPIKYETHCS XPOMATOrpaMaMu KUPOBUX dpakiiiii MmormouHoro xupy i IJCE. HaBe-
IleHi OCHOBHI ITOKa3HMKMY TiMOTeTUYHO ileaqbHOr0, MOJIOYHOTO, CMPOBATKOBOTrO skupiB Ta JICB,
B pe3y/IbTaTi YOro BCTAHOBJIEHO, IO CKIAJ0M KUPY, SKMi1 HaiiO1/IbII CIIOPiHEHM 3 iTeabHUM,
cepen 06’ekTiB mociimkeHHs: Bonomie JJCB «CuBoceneH IDmoc» (ITOKa3HMUK CIiBBiTHOIIEHHS
CyMM 0JIeiHOBOI Ta JIIHOJIEBOI A0 CYMM MEHTaIeKaHOBOI i CTeapMHOBOI KMCIOT 36iraeThes i3 mo-
Ka3HMKOM iJleaJlbHOTO SKMPY, @ TIOKa3HUKM CITiBBiIHOIIEHHS JIiHOeBOi 40 JIiHOJIeHOBOI KMUC/IOT
Ta JiHOMeBOi A0 oneiHOBOi HAGMVKEHI [0 3HAUEeHb MTOKA3HUKIB ifmeanbHOTO XXMpy). IIpoBeneHe
IOCTimKeHHsT ckiaaay opra”iuamx kuciot OICE «CuBocenen ITntocy. [TepeBaxkHMMM € Qpakiiii
OGYpILTMHOBOI, a3e1aiHOBOI Ta JIEBY/JIiIHOBOI OpraHiuHMX KUCIOT, 110 MOXKe 6yTr 06yMOBJIEHO BU-
JIOM MOJIOYHOI TpOAyKIIii, 3 K01 6y/la OTpUMMaHa CMpOBaTKa, yMOBaMM 36epiraHHs MOJIOYHUX
MPOJYKTiB Ta CAMOI CMPOBATKM, BULOM MiKPOOPIraHi3MiB, sIKi 3[1iiiCHIOIOTH ITpoliec pepmeHTAIlii
i MOXKYTb BUPOOJISITU Pi3Hi OpraHiuHi KMCIOTH, TEXHOIOTIUHMM MIPOLIeCOM BUPOOHMUIITBA MOJIOY-
Hoi npomykiii Ta ii ckiagmoMm. BUCHOBKM Ta 0OTrOBOpeHHS. AHaJIi3 XUPHOKMCIOTHOTO CKIaTy
Ta AKiCHOTO BMicTy opraHiuuux kuciaotT y IJ1Ch «CuBocesnen ITntoc» miATBepaANUB OOLiIbHICTD 3a-
CTOCYBaHHSI Ii€TUYHOI JO6aBKM Y TEXHOJIOTISIX XapYOBUX IIPOAYKTIB 03J0pOBYOr0 MPU3HAUYEHHSI,
OCKIiJIbKY OCTaHHSI MiCTUTb JOCTATHBO MOMiYHKIIIOHATBHUX SKUPHUX T OPTaHiUHUX KUCIIOT.

Knrouoei cnoea: razoa xpomartorpadisi, mo6aBka Ji€eTuuHa celieH-01IKoBa, KUPHi KUCJIOTH,
OpraHiuHi KMCJIOTH, CeJieH, CMpOBaTKa MOJIOYHA, MOJIOYHMIA SKUP.
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