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Abstract. The article considers the effect of using complete feeds with different
protein levels on the biological efficiency of rainbow trout flesh lipids. The purpose of
the experiment was to determine the effect of different levels of commercial rainbow
trout’s protein nutrition on the fatty acid composition of flesh lipids and their biological
effectiveness. For this purpose, five experimental groups were formed by the method of
analogues. The experiment lasted 210 days and was divided into two periods:
equalization (10 days) and basic (200 days). During the equalization period, the
experimental fish consumed feed of the control group. In the main period, the level of
protein in experimental feeds for different experimental groups of trout ranged from 44
to 52% per 1 kg.

Rainbow trouts were fed 4—6 times a day during the experimental period, at regular
intervals during the day. The required amount of feed was calculated according to the
indices of individual fish weight and ambient temperature at the time of feeding.
Commercial second-summer trouts were reared in ponds with an area of 100 m? at the
fish-holding density of 50 specimens/m? and the water level of 1 m. The total number of
trout in the experimental studies was 25 thousand specimens.

It has been established that the consumption of compound feed with different levels
of crude protein by second-year rainbow trout significantly affects the changes in the
fatty acid composition of their flesh. As a result of the study it was found that the dominant
fatty acids are oleic (C18: 1) - 14.44-18.92 % and palmitoleic (C16: 1) - 5.19-11.09 %.
The increase in the level of crude protein in the feed of commercial rainbow trout to 52
% contributed to an increase in the content of saturated fatty acids in flesh by 7.9 %
compared to the control. It has also been found that the use of compound feeds with a
high level of protein nutrition lead to a decrease in the content of stearic acid in flesh.
The results of experimental studies showed that among the polyunsaturated fatty acids
in the lipids of rainbow trout’s flesh, the highest content beloned to linoleic fatty acid
(C18:2) - 1.76-2.2 %.

Key words: rainbow trout, fish feeding, compound feeds, protein, flesh, lipids, fatty
acid composition

Background. Fat content is one of characterize the value of a particular
the main indices by which one can species of fish. The content of many fatty

Ne 2 (90), 2021 Hayxosi nonosini HYBIIl Ykpainu ISSN 2223-1609


https://orcid.org/0000-0002-1770-5774

TBAapUMHHULTBO

Kongpariok B. M., IBaniora A. O.

acids in fish lipids varies considerably,
which, according to researchers, depends
on the species of fish, food composition
and temperature for their their existence.

Rainbow trout flesh contains 5 to
23.5 % of fat. An important feature is that
the lipids of rainbow trout contain a great
content of highly unsaturated fatty acids
(linoleic, eicosapentaenoic and
docosahexaenoic), which is due to the
peculiarities ~ of  their  nutrition.
Eicosapentacnoic  acid and ©-3
unsaturated fatty acids formed by it are
first synthesized by algae and then moved
down the food chain into fish flesh. This,
in turn, permits rainbow trout flesh to be
characterized as a dietary food.
Accordingly, an important factor that
purposefully affects the biological
efficiency of lipids in rainbow trout flesh
Is the completeness of protein nutrition.

In the research works of Faritov
T.A., Egorov B.V., Figurskaya L.V.
Sherman 1.M., Khan K., Shcherbin
M.A.and others, the issue of biological
value of lipids of rainbow trout flesh
depending on various factors is
considered [1-5]. However, there are no
studies on the fatty acid composition of
rainbow trout flesh lipids and their
biological efficiency depending on
protein levels in feeds.

Thus, the study of different
commercial rainbow trout’s protein
nutrition impact on the biological
efficiency of its flesh in modern industrial
conditions of cold-water fish farms of
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Ukraine is necessary and possesses great
economic importance.

Materials and methods.
Experimental studies on two-year-old
rainbow trout Oncorhynchus mykiss
(Walbaum, 1792) were performed in the
“Shipot” farm, Perechyn district of the
Transcarpathian region.

The purpose of the scientific and
economic experiment was to establish the
effect of different levels of commercial
rainbow trout’s protein nutrition on the
biological efficiency of flesh lipids and
their fatty acid composition.

For this purpose, five experimental
groups were formed by the method of
analogues (table 1). During the
equalization period of the experiment,
which lasted 10 days, the experimental
fish consumed the feed of the control
group. In the main period of the
experiment (200 days) the level of protein
in the feed of the experimental groups
trout was regulated by changing the
individual components of the feed (using
combined mathematical methods to
optimize the calculation using the Agro
Soft Win Opti software).

The  nutritional  value  of
experimental production feeds is shown
in table 2,

Rainbow trout were fed 4-6 times a
day during the experimental period, at
regular intervals during the day. The
required amount of feed was calculated
according to the indices of individual fish
weight and ambient temperature at the
time of feeding.
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1. Design of scientific and economic experiment

Mean weight Experimental periods
_ Fish-holding density at the equalization (10 main (200
Group of fish at the_ beglnnlng_of the | beginning of days) days)
experiment,specim./m? the protein content in 1 kg of feed, %

experiment, ¢

1- control 50 55.3+2.48 48

2- experimental 50 56.1+2.13 44

3- experimental 50 54.8+2.37 48 46

4- experimental 50 55.1£3.13 50

5- experimental 50 54.5+2.99 52

Weighing of experimental trout
was performed once every 10 days by
means of electronic scales in a calibrated
container with water, with an accuracy
up to 0.1 g. The total number of trout in

the experimental studies was 25 thousand
specimens. Conditions for keeping
experimental fish met the regulatory
requirements in salmon farming [6-7].

2. Content in 1 kg of compound feed,%

Index Groups

1-st 2-nd 3-rd 4-th 5-th
Metabolizable energy, MJ 17,00 17,00 17,00 17,00 17,00
Crude protein 48,00 44,00 46,00 50,00 52,00
Crude fat 18,00 18,00 18,00 18,00 18,00
Crude fiber 2,40 2,45 2,71 2,91 2,77
Calcium 1,80 1,80 1,80 1,80 1,80
Total phosphorus 1,20 1,20 1,20 1,20 1,20
Lysin 2,70 2,70 2,70 2,70 2,70
Methionine 0,90 0,90 0,90 0,90 0,90
Vitamin A, thousand U 10 10 10 10 10
Vitamin D3, thousand 1U 3 3 3 3 3
Vitamin E, mg 200 200 200 200 200

The mass fraction of lipids was
determined by the Soxhlet method
according to DSTU 8717: 2017, that says
the fat is weighed after its extraction with
a solvent from a dry sample in the Soxhlet
extraction  apparatus, based  on
determining the change in sample weight
after solvent extraction of fat [8].

The content of fatty acids was
determined by chromatographic method
on the “Kupol 557 chromatograph.
Identification of peaks in the
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chromatogram was performed by the

method of of “carbon numbers”
calculation, as well as by using
chemically pure, standard solutions,

methyl esters of fatty acids. The
individual fatty acids content calculation
based on the results of gas
chromatographic analysis
chromatograms was  performed
according to a formula that included
correction factors for each of them. The
correction factors were found as the ratio
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of the peak areas (including peak heights)
of heptadecanoic (internal standard) and
test acid at a concentration of 1:1 and the
isothermal mode of operation of the gas-
liquid chromatograph.

Mass fraction of polyunsaturated
fatty acids (PUFA) — By
chromatographic method with the
HRGC 5300 chromatograph [9]; lipid
extraction - by the methods of Folch and
Blay-Dyer  [10]; lipid efficiency
coefficient - by the calculation method
[11]; the lipids biological value factor
(BVF) was calculated as the ratio of the
sum of PUFA eicosapentaenoic and
docosahexaenoic acids to the mass
fraction of fat in the product [12]. The

study results were processed by the
method of variation statistics using the
STATISTICA 7.0. software and MS
Excel using built-in statistical functions
[13].

Results of the study and their
discussion. The nutritional value of lipids
Is determined by the presence of lipid
nature substances, such as phospholipids,
fat-soluble vitamins, sterols and fatty acid
composition of lipids. The fatty acid
composition of rainbow trout is
characterized by a relatively large amount
of  monounsaturated  fatty  acids.
Dominant fatty acids are oleic (C18: 1) —
14.44-18.92 % and palmitoleic (C16: 1)
—5.19-11.09 % (table 3).

3. Fatty acid lipid composition of rainbow trout flesh, n=5,M =+ m

Fatty acids FA Groups

Code 1-st 2-nd 3-rd 4-th 5-th
Saturated (SFA) 45.85 43.14 42.35 45.03 45.71
myristic acid 14:0 | 2.69+0.09 | 2.12+0.04™" | 2.19+0.06~ | 2.98+0.10 | 3.02+0.12
palmitic acid 16:0 | 21.05+1.46 | 18.14+1.28 | 18.08+1.22 | 21.48+1.72 | 21.54+1.69
stearic acid 18:0 | 3.19+0.16 3.21+0.17 3.03+0.12 3.44+0.22 3.11+0.11
arachic acid 20:0 | 0.82+0.02 | 0.63+0.01"" | 0.74+0.01" | 1.03+0.03™" | 1.12+0.03™"
neodecanoic acid 19:0 | 18.10+1.98 | 19.04+1.79 | 18.31£1.69 | 16.13+1.14 | 16.92+1.14
Monounsaturated 45.36 40.99 34.81 46.63 47.69
(MUFA)
palmitoleic acid 16:1 | 10.15+0.52 | 9.44+0.36 |5.19+0.217" | 10.62+0.44 | 11.09+0.36
w9 oleic acid 18:1 | 18.31+1.79 | 16.31+1.32 | 14.44+1.16 | 18.62+1.62 | 18.92+1.71
oo elaidic acid 18:1 | 1.78+0.05 | 1.49+0.07"" | 1.14+0.06™" | 2.05+0.10" | 2.44+0.14™
Polyunsaturated 3.6 3.35 3.15 3.73 4.18
(PUFA)
o3 linoleic acid 18:2 | 1.92+0.09 | 1.88+0.05 1.76+0.06 | 2.00+0.08 | 2.20+0.07"
we linolenoic acid | 18:3 | 0.83+0.02 | 0.81+0.02 0.75+0.02" | 0.82+0.03 0.94+0.04"
eicosadienoic acid | 20:2 | 0.85+0.02 |0.66+0.01™" | 0.64+0.017" | 0.91+0.01" | 1.04+0.04™
Unidentified 5.19 12.52 19.69 2.58 2.42

*p< 0.05; **p< 0.01 — compared to group 1

Studies have shown that feeding
second-summer rainbow trouts with
compound feeds containing different
levels of crude protein significantly
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affects the changes in the fatty acid
composition of their flesh.

Thus, the increase in the level of
crude protein in the feed of commercial
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rainbow trout in all experimental groups,
compared to the control, contributed to a
slight decrease in the content of saturated
fatty acids in flesh. The established
difference is statistically significant in the
flesh of fish in experimental group 3 (p
<0.05).

Among saturated fatty acids, the
total share of which in the flesh of second-
summer trout is 42.35-45.85 %, in the
lipids of rainbow trout the highest content
of palmitic acid was found (C16: 0) —
18.08-21.54 %.

A similar pattern is established in the
amount of such saturated fatty acids as
palmitic. In particular, with an increase of
protein content in the diets of rainbow
trout by 4 %, their flesh contained by 44.6
% more palmitic acid than analogues in
experimental group 3 (p <0.01) and by 2.3
% compared to the control.

It was also found that the use of
compound feed with a high level of
protein nutrition for feeding fish leads to
a decrease in the content of stearic acid in
flesh. Thus, its amount in the flesh of
rainbow trout in group 5 was by 2.6-10.6
% less than in fish of other experimental
groups.

It is characteristic that feeding young
trout in experimental groups 3 and
4during all age periods of rearing
complete feed with low protein levels,
contributes to positive changes in the fatty
acid composition of their flesh. Thus, in
terms of the saturated fatty acids amount
in flesh, fish of groups 3 and 4
outperformed the analogues of the control
group by 8.3 % and 6.3 %, respectively.
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At the same time, an increase in the
content of palmitic and neodecanoic acids
compared to the control was detected.

The proportion of trout
polyunsaturated fatty acids in trout flesh
lipids is relatively high. Predominant are
linoleic (C18: 2) - 1.76-2.2 % and
linolenoic acids (C18: 3) — 0.75-0.94 %.

Thus, the studied fish raw material
has a high content of essential fatty acids,
which indicates its high value.

High molecular weight fatty acids
that contain at least two double bonds
(linoleic, linolenoic, arachic acids) cannot
be synthesized in the human body and are
therefore essential. The absence of these
acids leads to a lack of vitamins in the
body. Essential fatty acids help reduce
blood cholesterol. Consumption of 30 g of
fish oil reduces the amount of cholesterol
contained in human blood by 7%.

By fractions from the amount of
fatty acids MUFA makes to 34.81-
47.69 %, UFA — 42.35-45.71%, PUFA —
3.15-4.18 %. The lipids of second-
summer rainbow trout, regardless of the
factor under study, are dominated by fatty
acids with 16 and 18 carbon atoms. The
highest content was observed for oleic,
palmitic, palmitoleic and linoleic fatty
acids. Fatty acids with 20-22 carbon
atoms in the molecule and with 5-6
double bonds are the most active.

It was found that among PUFAS in
the lipids of rainbow trout flesh the
highest content belongs to linoleic fatty
acid (C18: 2) - 1.76-2.2%.
Polyunsaturated fatty acids — linoleic,
linolenic and arachic acid, are part of
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vitamin F and are vital, physiologically
obligatory, essential fatty acids. These
acids provide a number of extremely
important functions of the animal body:
normal growth, development and
formation of skin cells, its nutrition,
favorable course of pregnancy and

lactation; normal cholesterol transfer
(reduction of its level), normal pressure in
the subcutaneous blood vessels, stability
and normal vascular elasticity.

Indices of the biological efficiency
of lipids in second-summer rainbow
trout’s flesh are shown in table 4.

Table 4
Indices of lipid biological efficiency in second-summer trout’s flesh, n =5

Group Ratio of FA types

UFA:MUFA:PUFA PUFA:UFA C18:2:C:18:1 | ws: 3

Ideal lipid 1:1:1 0.2:.0.4 >0.25 10:1

1-st 1:0.99:0.08 0.08:1 1:9.53 1:2.31

2-nd 1:0.95:0.08 0.08:1 1:8.68 1:2.32

3-rd 1:0.82:0.07 0.07:1 1:8.20 1:2.35

4-th 1:1.04:0.08 0.08:1 1:9.31 1:2.44

5-th 1:1.04:0.08 0.08:1 1:8.60 1:2.34

The ratio of individual lipid classes
in the muscle tissue of rainbow trout
meets the standards proposed by
nutritionists, in particular the ratio of fatty
acids w6: ®3 in the experimental samples
of rainbow trout is within the range of 1:
2.31-1: 2.44,

Conclusions

1. As a result of the studies
performed the influence of different
levels of protein nutrition fed to
marketable rainbow trout on the fatty acid
composition of flesh lipids and their
biological efficiency was revealed.

2. It is established that feeding
young trout in experimental groups 2 and
3 with complete feed with low protein
levels, during all age periods of rearing,
contributes to changes in the fatty acid
composition of their flesh. Thus, fish of
groups 2 and 3 outperformed the
analogues of the control group in the

Ne 2 (90), 2021

Hayxosi nonosini HYBIll Ykpaiau

amount of saturated fatty acids in flesh by
8.3 % and 6.3 %, respectively.

3. Results of the study confirm the
presence of a relatively large amount of
monounsaturated fatty acids in the
lipidcomposition of rainbow trout flesh:
oleic (C18: 1) — 14.44-18.92 %;
palmitoleic (C16: 1) — 5.19-11.09 %.
Among saturated fatty acids, palmitic
acid (Cl6: 0) — 18.08-2154 % is
dominant.

4. Analysis of the obtained results
showed that the fractions from the amount
of fatty acids MUFA makes to 34.81—
47.69 %, UFA— 42.35-45.71 %, PUFA —
3.15-4.18 %.

5. It has been clarified that fatty
acids with 16 and 18 carbon atoms are
predominant in the flesh lipids of rainbow
trout, regardless of the studied factor. The
content is dominated by oleic, palmitic,
palmitoleic and linoleic fatty acids.
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BIOJIOTTYHA E®EKTUBHICTDb JIIHII[I]"B M’SICA PAfIIlY)KHOi OOPEJII
3AJIEXKHO BI/l PIBHIB ITIPOTEIHY Y KOMBIKOPMAX
B. M. Konaparmok, A. O. IBaHwoTa

Anomauia. Bmicm ocupy — 0OuH i3 OCHOBHUX HNOKA3HUKIB, 34 SAKUM MOJICHA
Xapakxmepuszyeamu YiHHICMb MOo20 YU IHW020 6udy pubu. Bmicm b6acamvox dHcupHux
KUuciom y Jainioax pub KOJIUBAEMbCA 6 3HAUHUX MENCAX, WO 3ANeHCUmMsb, HA OYMKY
HayKo8yie, 8i0 6udy pub, ckaady ixci i memnepamypu, iXHb020 ICHYBAHHSL.

M’saco paiidysxcnoi ¢openi micmums 6i0 5 0o 23,5 % owcupy. Baowxcnusoro
ocobnugicmio € me, wo JNiOU pauvoyi’CcHOi @openi Micmams GeNUKUU 8MICH
BUCOKOHEHACUYEHUX  JICUPHUX  Kuciom  (1iHONEeBOI,  eUKO30NeHMAEH080I |
00K0302€KCAECHOBOI), WO  NOACHIOEMbCS — OCOONUBOCMAMU  IX  JHCUBJIEHHS.
Etikozonenmaenosa kucnoma i cmeoprogani 3a ii paxyHOK HeHACUYeHi HCUPHI KUCTIOMU
®-3 pAdy CHoOYamKy CUHME3VIOMbCS 8000POCHAMU, 4 NOMIM NepeMilyyromovcs 3a
xapuosum 1anyro2om y m’saco pub. Lle, 6 ceoro uepey, 003605€ xapakmepuzyeamu M 'saco
patioyscnoi ¢openi Ak Odiemuynuii. NPoOyKm Xapwysauws. Bionosiono, eadsiciusum
YUHHUKOM, WO YINeCNPAMOBAHO BNJIUBAE HA DIONOCIUHY ehekmueHicmb Ninidie m sica
patioyscHoi ghopeni € NOBHOYIHHICMb NPOMEIHOB020 HCUBIEHHSL.

Excnepumenmanvhi 0ocniodicents na 0soaimkax paioyicnoi ¢popeni Oncorhynchus
mykiss (Walbaum, 1792) nposedeni 6 ymosax cocnooapcmsa «lllunomy Ilepeuurncokoeo
pationy 3axapnamcokoi ooaacmi.

Memoto Haykogo-2ocnodapcvkozo 00ciidy nepedbayanocs 8CMAHOBUMU 6NIUG
PI3HUX DIBHI8 NPOMEIHOB020 JHCUBIEHHS MOBAPHOI PAliOYI’CHOI ¢hopei Ha NOKA3HUKU
Oion02iuHol eghekmusnocmi inioie M ’sica ma ix HCUPHOKUCTOMHUL CKIAO.

s yvoco 3a memooom ananoeie 6yno cpopmosaro n’simo ni0OOCHiOHUX epyn Y
3pIBHANbHUL nepiod 0ocnidy, sxuti mpueas 10 0i6 niddocniona puba cnodcusana
KOMOIKOpM KOHMPOAbHOL epynu. B ochoenutl nepiod docnioy (200 0i6) pisenv npomeiny
6 KomoOikopmax hopeni OOCHIOHUX 2pYn pe2yniosdnu 3a DPAXYHOK 3MIHU OKpemMux
KOMNOHEHMIB KOMOIKOPMIB (3 BUKOPUCMAHHAM KOMOIHOBAHUX MAMEMAMUYHUX MeMOOi8
onmumizayii po3paxynky 3a donomoezoro npozpamu Agro Soft Win Opti).

T'ooisnio pauioyacHoi ¢hopeni 6 nepiod docniodicenb nposoounu 4—6 paz Ha 000y, 8
OeHHUll uac yepes pisHi npomixcku. Heobxiony «kinvkicmes Kopmy po3paxosysanu
8i0N0GIOHO 00 NOKA3HUKIG IHOUBIOYAIbHOL Macu pub ma memnepamypu cepedosuyd Ha
MOMeHm 2001611,

3easicyeanns niodocnionoi ¢ghopeni nposoounu paz Ha 10 0i6 Ha enekmpoHHUX
mepe3ax y 8i0omaposaiii eMKocmi 3 600010, 3 mounicmio 0o 0,1 2. Bupowysanus
mosapHux 06onimxie npoeoouru 6 cmasax nioweio 100 m? 3a winbnocmi nocaoku
50 ex3./m?, ma pisus 6oou 6 mux 1 m. 3azanvma Kinbkicmbs ocobun openi 6
EeKCNEPUMEHMANbHUX OO0CNIONCeHHAX cmaHosuna 25 muc. ek3. Ymosu ympumanus
ni000CiOHUX pub 8i0N0BIOAIU HOPMAMUBHUM BUMO2AM Y T0COCIGHUYMSI [6-T].
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Pesynomamu o0ocnioocenv onpayvosani memooom 8apiayiitnoi cmamucmurky 3d
donomoeoro npocpamnozo 3abeznedennss STATISTICA 7.0. i MS Excel 3 suxopucmanHsm
sOyooeanux cmamucmuynux gynxyin [13].

Xapuosa yinnicmo 1inidié 8UHAUAEMbCSA HASABHICMIO PeHOB8UH NiNiOHOI npupoou,
makux 5K ¢hocghoniniou, HCUpOpPO3UUHHI SIMAMIHU, CMEPUHU MA HCUPHOKUCTOMHUM
CK1A00M Niniois.

KupHnokuciomuutli  cxniao pauoyixicHoi gopeni xapakmepusyemvcsi 8i0HOCHO
BEIUKOIO KIILKICMIO MOHOHEHACUYEHUX JHCUPHUX Kucaom. JloMiHyiouumu dcupHumu
kucaiomamu € oneinosa (Cig:1) —14,44-18,92 % i nanemimooneinosa (Cig-1) —5,19-11,09
%.

IIposedenumu 0oCnioxiceHHs BUABNEHO, WO NIO BNAUBOM CHONCUBAHHS OBONIMKAMU
patioycHoi gpopeni KoMOIKOPMI8 3 PIZHUM DIBHEM CUPO20 NPOMeEiHy HOMIMHO 8NIUBAE
HA 3MIHU Y HCUPHOKUCTIOMHOM) CKIAOI IXHbO20 M sca.

Tax, niosuwienus pieHs cupo2o npomeiny y KOMOIKOpMAax mosapHoi patioyicHoi
gopeni y 6cix 00CHiOHUX 2pynax, NOPIBHAHO 3 KOHMPOIEM, CHPUSANO0 HEe3HAUHOM)
SHUNIICEHHIO 8MICIY Y M SICI CYyMU HACULEHUX HCUPHUX KUCTIOM.

Cepeo HacuyeHux JHCUpHUX KUCTAOM, 3A2albHd 4ACMKA AKUX Y M ACi 080IMKi8
cknaoae 42,35-45,85 %, y ninioax patioysicnoi openi euseneno Haubinbuwul 6Micm
nanomimunosoi kuciomu (Cig0) —18,08-21,54 %.

Ananociuna 3akoHoMipHicmob GuUABNEHA 1 34 KIIbKICMIO MAKOI HACUYEHOI HCUPHOT
Kuciomu, 5K NaibMimuHoed. 30Kpema, 3a NiO8UUeHHs MICH) NPOmMeiny 8 payioHax
patioyscnoi ¢hopeni na 4 %, y ixubomy m aci micmunocs narvmimurogoi kuciomu Ha 44,6
% oOinvuwe, uigic y aumanocie 3- i docnionoi epynu (P<0,01) ma 2,3% nopisuano 3
KOHMPOIEM.

Bcmanoeneno maxooic, wo sukopucmanius 0 200i61i pub 5-i epynu KomoOikopmie
3 niOBUWEHUM DIBHEM NPOMEIH08020 JHCUBTIEHHS NPU3BOOUMb 00 3HUNCEHHS 8MICHY y
Mm’aci cmeapunogoi kucromu. Taxk, il KinbKicmsb y M sci paudyicnoi gopeni 5-i epynu
oyna na 2,6-10,6 % MeHWO0, NOPIBHAHO 3 AHAOCIYHUMU NOKAZHUKAMU Y pUb 00CTIOHUX
epyn.

XapaxkmepHo, wo 320008y8anHs MOA00i ¢hopeni 3-i ma 4-i Oocnionux epyn
YIPOO0BIHC YCIX BIKOBUX Nepiodie BUPOUYBAHHS NOBHOPAYIOHHUX KOMOIKOpMIE i3
SHUMNCEHUM DIGHEeM NPOMEIHY, CNPUSE NOZUMUBHUM 3MIHAM HCUPHOKUCIOMHO20 CKIAOY
ixHvo2o m’saca. Tak, 3a KilbKiCMi0 HACUYEHUX HCUPHUX KUCIOM Y M sci, pubu 3-i ma 4-i
2pyn nepesadcaiu ananio2ié KOHmpolvbHoi epynu 8ionosiono na 8,3 % ma 6,3 %.
OonouacHo usABNeHO 8ipo2iOHe 3POCMANHA 6MICIMY NAbMIMUHOB0I MA HAHOOEKAHOBOT
KUCAOM NOPIGHAHO 3 KOHMPOJIEM.

YV ninioax m’saca ¢openi 8iI0HOCHO 8UCOKOH € YACMKA NOJIIHEHACUUEHUX HCUDHUX
kucnom. Ilepesasicarouumu eucmynaroms ainonesa (Cig2) — 1,76-2,2 % ma ninonenosa
(Cig-3) — 0,75-0,94 %.

Taxkum wunom, 00CiONHCY8aHaA pUOHA CUPOBUHA BIOPIZHAEMBCS BUCOKUM BMICHOM
eCEeHYIAIbHUX HCUPHUX KUCTOM, U0 CBIOHUUMb NPO T BUCOKY YIHHICMb.

3a ¢ppaxyiamu 6io cymu sxcuprux xuciom MHKK nanescums 34,81-47,69 %, HJKK
—42,35-45,71 %, I[TH)XXK — 3,15-4,18 %. B ninioax m ’sica 0601imkie patioyscHoi gpopeii,
He3aJIeAHCHO 8I0 00CIOIAHCYBAH020 hakmopa, nepesaicaroms dcupHi kuciomu 3 16 ma 18
amomamu gyeneyro. Haubinowuii emicm siomivenuti 0nsi 04eiHO80I, NATbMIMUHOBOI,
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NAIbMIMOOoNeiH080i ma AiHoNe80l HcupHux Kuciom. Kuphi kucromu 3 20-22 amomamu
gyaneyio 8 Moaexyai ma 3 5-6 nooGiluHUMU 38 SA3KAMU € HAUDLIbUWL AKMUBHUMU.

Buseneno, wo cepeo ITHKK y ninioax m’saca paiidysxcrnoi gopeni nHaubinouiuii
emicm Hanedxcums jainonesit scupnivi kuciomi (Cig) — 1,76-2,2 %. [loninenacuueni
JHCUPHI KUCTIOMU - NIHONEB8A, JIIHONeH08A i apaxiOoH08d, 6X00amb 00 cK1ady simaminy F
[ BIOHOCAMBCSL 00 HCUMMEBO BANCIUBUX, PI310102TUHO HEOOXIOHUX, eCeHYIUHUX HCUPHUX
kucaiom. LI xucnomu 3abe3neuyromev psao YKpau 6aANCIUBUX DYHKYIL MEAPUHHO2O
Op2aHiZMy: HOPMATbHUU piCm, PO3GUMOK 1 YMEOPEHHs KAITMUH WKIPU, 11 HCUBTIEHHS,
cnpuamauge  NPOMIKAHHA — 6a2iMHOCMI 1 Jakmayii;, HOPMAJbHe NEepPeHeCceHHs
Xonecmepuny (3HUMNCEHHsl U020 PIBHs), HOPMANLHUN MUCK 8 NIOWKIPDHUX KPOBOHOCHUX
CYOUHax, CMIUKICMob i HOPMAIbHY elACMUYHICHb CYOUH.

CnisgiOHOWEHH OKpeMUX KAAcié ainidie y M a308il MKAHUHI paudyiCcHOI ¢hopeni
8i0N0GI0AE  3aNPONOHOBAHUM  (axieysmu 3 HYMPUYiono2ii HOPMAM, 30KpeMma
CNIBBIOHOWEHHS JHCUPHUX KUCTIOM 6. (3 Nepedysac y ni000CTiOHUX 3PA3KAX PAUOYHCHOT
Gopeni 6 mexcax 1:2,31-1:2,44.

Kniouosi cnosa: paiioyscna gopens, 200i61s pubu, Kombikopmu, OiIKU, M SKomMb,
JINIOU, CKILAO HCUPHUX KUCTOM

Ne 2 (90), 2021 Hayxosi nonosini HYBIIl Ykpainu ISSN 2223-1609



	9

