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For the purpose of biological evaluation of pig meat, an analysis of fatty acid and min-
eral composition is carried out, since the nutritional value of meat, specific taste, biological
value and juiciness depend on the amount of lipids, calcium and phosphorus in muscle tissue.
However, mycotoxins present in feed negatively affect not only the productivity of animals, but
also deteriorate the quality of meat raw materials. Therefore, in order to obtain balanced fat
and muscle tissue, it is necessary to organize the feeding of animals with adsorbents of myco-
toxins, which have a positive effect on the biosynthesis of fatty acids and macroelements in
the body of pigs.

The main aim of the manuscript was to study the effect of a new complex sorbent of myco-
toxins in the diets of pigs on quality meat characteristics in the conditions of industrial tech-
nology. To do this, in the conditions of LLC «Tavriya Pigs» of the Kherson region, fattening
pigs of the combination @ (White Large x Landrace) x & «Maxter» were divided into three
groups of 30 heads each according to the principle of analogues: 1% control group of pigs used
the basic diet «Growery , «Finishery»; pigs of the 2" experimental group consumed the basic
diet «Growery, «Finishery with the addition of 0.15% by weight of the commercial analogue
of the adsorbent of mycotoxins; the animals of 3 experimental group were given the basic
diet «Growery, «Finishery with the addition of 0.15% by weight of feed complex preparation
of «Gepasorbexy.

1t was found that the total content of saturated fatty acids in animals of 3" group at slaughter
of 100 and 120 kg, was higher compared to other experimental groups, which is 0.22% more
than the similar indicator of animals of 2" group and by 0.77 % — the pigs I control group. The
highest content of unsaturated fatty acids in adipose tissue was found in pigs of the 3" group
when slaughtered at 100 kg — 36.14 %, and when slaughtered at 120 kg — 36.12%. The complex
feed additive of the adsorbent of mycotoxins «Gepasorbexy did not affect the content of calcium
and phosphorus in the pork meat at the slaughter of 100 kg, 120 kg.

Key words: pigs, sorbent of mycotoxins, macroelements, saturated fatty acids, unsaturated

fatty acids.
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Jluxau B.A., Konopamiok B.M., /luxau A.B., Jlenvkoe JL.I., bapkaps €.B., @®aycmos P.B.
Bnaue xomnnexcnoi kopmoeoi oodasku «lenacopdexcy Ha HCUPHOKUCTOMHUU | MAKPO-
elleMeHmMHUI CKIao0 M’aca céuHeil

3 memow  Oionociunoi  oyiHKu ~ M’Aca  CEUHEN  NPOBOOAMb  AHANIZ  HCUPHO-
KUCTIOMHO20 [ MIHEPANIbHO20 CKIAQY, OCKIIbKU 6i0 Kinbkocmi 1inidie, kanvyito ma gocgopy
M'S13060] MKAHUHU 3GA€JCUMb XAPHO6A YiHHICMb MAca, cheyuiunui cmax, Oionoziuna
yinuicmo i cokosumicme. Ilpome, MIKOMOKCUHU, W0 NPUCYMHI Y KOPMAX HE2AMUGHO 6RIUBAIOND
He MilbKu Ha NpoOYKMUGHICMb MEAPUH, a Ui nozipuiyioms AKicme M acnoi’ cuposunu. Tomy,
0111 OMpUManus 30a1aHCOBAHOI JHCUPOBOT i M’A30801 mMKAHUH HEOOXIOHO Op2aHizo8yeamu
320008Y8aHHS MEAPUHAM AOCOPOEHMU MIKOMOKCUHIB, WO NO3UMUEHO GNIUBAIOMb HA DiocuHme3
JHCUPHUX KUCTIOM MA MAKPOETEMEHNIB Y Opeanizmi ceunell.

OcHosHa mema pobomu noaA2ana y O0CHONCEHHT 6NIUBY HOBO20 KOMNILEKCHO20 COpOeHmy
MIKOMOKCUHIB Y PAYIOHAX MOJIOOHSKY CEUHEll HA AKICHI M SICHI O3HAKU 8 YMOB8AX NPOMUCIO0BOL
mexuonoeii. [na yvoeo, 6 ymosax TOB «Taepiticvki ceuniy Xepconcokoi obracmi 6i0200igenbHux
ceumneli NOCOHanus g (senura bina * aanopac) x &'«Maxter» 3a npunyunom ananozie posoinunu
Ha mpu epynu no 30 2onig y Koxcuil: 1 KOHMpOAbHA epyna ceuHel 8UKOPUCMOBY AU OCHOBHUL
payion «I poyepy, « Diniwepy, ceuni 2 00CIiOHOT 2pynu Cnodcusanu 0CHOGHUL payion «I poyepy,
«Diniwep» 3 0odasanuam 0,15% 3a macoio Kopmy KOMepyiliHO20 aHANOZY a0copOeHny
MIKOMOKCUHI6, meapurnam 3 OO0CHIOHOI epynu 3acmoco8y8anu OCHO8HUll payion «I poyepy,
«Diniwep» 3 0ooasanmnam 0,15 % 3a macoro kopmy KomniekcHo2o npenapamy «I enacopoexcy.

Busigneno, wo 3acanvhuii 6Micm HACUYEHUX HCUPHUX KUCTOM Y meapun 3 00CHiOHOT epynu,
KOMPI CRONCUBATU KOMNILEKCHY 000a6Ky adcopbenmy mikomokcunig «I enacopbexcy npu 3a00i
100 i 120 ke 6ys uwyum BIOHOCHO IHWUX eKchepumeHmanvHux epyn, wo Ha 0,22% oOirbwe
AHANO2IYHO20 NOKA3HUKY meapun 2 docnionoi epynu u na 0,77 % — ceuneii 1 KoHMponvHoi.
Hatibinvwuii  emicm HEHACUYEHUX DJICUPHUX KUCTIOM Y JHCUPOBI MKAHUHI 6CTMAHOBTIEHO
Y MOROOHAKY ceutell 3 docnionoi epynu npu 3a60i y 100 ke — 36,14%, a npu 3a60i y 120 ke —
36,12 %. KomnnexcHa kopmoga 0006aska adcopbenmy Mikomokcurie «I enacopbexcy He niuHyna
Ha emicm xkanvyito ma gocgopy y m’sci meéapur npu 3a60iy 100 ke, 120 ke.

Knrwwuoei cnosa: ceumi, copbeHmu MIKOMOKCUHIB, MAKpOeleMeHmy, HACUYEHI IHCUPHI
KUCIOMU, HEHACUYEH] JICUPHI KUCTIOMU.

Statement of the problem. Currently, the further increase in production
and improvement of the quality and safety of agricultural products is of great importance.
In addition, in the conditions of a market economy and European requirements,
a competitive pig meat producer must supply the market with quality products that meet
the requirements of European legislation [9, 13, 15-17, 22]. Such prerequisites dictate
the further progress of Ukraine in the use of modern technologies in the pig breeding.
It’s in the context, of this aspect about development of modern technologies causes
a questions for scientists and practitioners, in particular: creation of a sustainable fodder
base with the use of innovative feed, deepening of breeding work with the possibility
of predicting the genetic potential of animals based on the use of DNA markers, solving
the problem of ethical or humane relation to pigs [6, 8, 9, 12—13, 18].

One of the important factors in increasing the performance of animals is
the creation of proper housing and feeding conditions, which forces scientists to
look for various approaches to the conditions of adaptation and comfortable stay
of animals in livestock farm.

Analysis of recent research and publications. In order to eliminate the negative
effect of mycotoxicosis on the animal body (reduction in performance, reproductive
traits, weakening of the immune system of animals, disruption of the gastrointestinal
tract, kidneys, hepatoprotective function of the liver, deterioration of the quality of meat
raw, etc.), it's necessary to strictly control the content of mycotoxins in feed, that are fed
to pigs, which in the future ensures the preservation of not only the health of animals,
but also the end consumers of livestock products [10, 19-21].

It should be noted that the neutralization of mycotoxins in feed using sorbents is
a common and almost the only method in systematic measures to combat mycotoxicosis
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in pigs [14, 19-20]. The use of intensively innovative technologies and pigs of high
genetic potential to ensure performance due to the effective use of feed resources, maxi-
mum preservation of animals and prevention of various diseases is a feature of the mod-
ern pig breeding industry. This fact makes significant demands on scientists and prac-
titioners in providing high-quality and ecologically clean feed, which is associated
with their contamination with various toxins, heavy metals, pesticides, nitrates, etc. [9,
18-21, 23].

With sufficient and balanced feeding, the share of transformation of the nutrients
of the consumed feed into the substances of products when growing pigs is 45-50%.
An important aspect in solving this problem is the organization of full-fledged, bal-
anced feeding of animals, that is, the use of diets that best meet the needs of pigs in
terms of the content of the main nutrients and biologically active substances [10, 13].
Therefore, a number of studies are currently being conducted [14, 18, 20, 23] to search
for the most effective sorbents that will allow to get rid of mycotoxins and maximally
preserve biologically active substances in the body of animals.

It is worth noting, that adsorbents of mycotoxins differ from each other in the nature
of origin, composition, adsorbing capacity, speed of endogenous detoxification, bio-
availability and from generation to generation due to technological developments, they
become more and more perfect and diverse in terms of adsorption properties, and also
reveal a mediated therapeutic effect. Feed sorbents have the ability to quickly bind a wide
range of toxicants. Sorbents are stable at different pH values, thermostable during feed
granulation. The use of mycotoxin adsorbents as feed additives is beneficial for reduc-
ing the toxic effect of mycotoxins in pigs, which ensures a more sustainable use of feed
[9-10, 12—-13].

Setting objectives. To identify the effect of a new complex sorbent of mycotoxins
in pig's diets on quality meat characteristics on the industrial technology of the farm.

Materials and methods. A total of 90 fattening pigs were used in the experiment,
which lasted throughout 2021, in the ratio: 50% — castrated boars and 50% — sows,
where the maternal form was a combination of the White Large x Landrace breeds,
and the parental form was boars of the terminal line «Maxter», which were kept in
the farm of LLC «Tavriya Pigs» of the Kherson region.

The fattening was divided into two periods: the first fattening period («Grower») —
animals with a live weight of 30-60 kg (12—17 weeks) consumed 2.4-2.6 kg of feed per
head per day using compound to nutrition: crude protein — 180.25 g/kg; exchangeable
energy — 13.04 MJ/kg, pigs were placed on a concrete slotted floor with an area of
0.65 m?/head according to VNTP-APK — 02.05 «Pig enterprises (complexes, farms,
small farms)» [9]; a second period of fattening («Finisher») — animals with a live weight
of 61-120 kg (17-26 weeks) consumed 2.8-3.2 kg of feed per head per day with the use
of combined feed with nutrition: crude protein — 140, 88—153.08 g/kg; exchangeable
energy — 12.90-13.14 MJ/kg, pigs were placed on a concrete slotted floor with an area
of 0.85 m*head according to VNTP-APK — 02.05 «Pig enterprises (complexes, farms,
small farms)» [9].

As the basic diet (BD) was used compound feed of our own production using premixes
produced by the company LLC «PK Alternativa» (Ukraine) in the appropriate composi-
tion «Growen» (%): wheat — 32; barley — 12.1; corn — 17.38; bran (wheat) — 8; soybean
cake — 24.3; sunflower cake — 3.22; premix — 3; «Finisher» (%): wheat — 24; barley — 24;
corn — 19; bran (wheat) — 12; soybean cake — 11.6; sunflower cake — 6.9; premix — 2.5.

When transferring pigs from the rearing shop to the fattening shop of the first period,
in order to equalize the animals and purity of research in the period from 11-12 weeks,
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the equalization period started. Then all experimental animals were divided into three
groups (on the principle of analogues) [7, 11] of 30 heads: the control group of pigs fed
the BD of both «Grower» and «Finisher»; pigs of the second experimental group con-
sumed the BD of both «Grower» and «Finisher» with the addition of 0.15% by weight
of the commercial analogue of the adsorbent of mycotoxins; and the third experimental
group fed the BD of both «Grower» and «Finisher» with the addition of 0.15% by
weight of feed complex preparation of Gepasorbex (Table 1).

The composition of 1 kg of «Gepasorbex» produced by VetServiceProduct LLC
contains the following active ingredients (%): silica dioxide (60.2—70.8); aluminum
oxide (8.0-12.0); magnesium carbonate (1.0-2.5); titanium dioxide (0.8-0.15);
selenium (0.32-0.35); clineopleolite (4.2—4.5); active fodder yeast (8.0-10.0); milk
thistle Silybum marianum (18.0-20.0) (the registration certificate = AB-08268-04-19).

The composition of the feed additive «Commercial analogy: silicon dioxide (Si02),
kaolinite clay, magnesium silicate, inactivated yeast (Saccharomyces Cerevisiae),
Laminaria sugar, extracts of wild chicory and medicinal calendula, dry matter — 954.0 g.

According to laboratory studies, the main compound feed used for feeding the pigs
of the experimental groups was recognized as slightly toxic in terms of aflatoxin,
ochratoxin and zearalenone, contract Ne 837 to 07.06.2021 (LLC Expert center
«Biolights», Kyiv).

The determination of the fatty acid composition of the studied meat samples in
the amount of 5 units of each group of pigs (1st — control, 2nd — experimental, 3rd —
experimental) for achieving pre-slaughter live weight of 100 kg and 120 kg was carried
out in the independent laboratory of «Biolights» Expert Center LLC according to DSTU
ISO 5508 - 2001 «Animal and vegetable fats and oils», DSTU ISO 5509-2002 «Analysis
by gas chromatography of methyl esters of fatty acids» [1, 2].

The influence of the complex supplement «Gepasorbex» on the macronutrient
composition of pig meat when the latter reaches a pre-slaughter live weight of 100
and 120 kg in the conditions of an independent laboratory of the «Biolights» Expert
Center LLC: calcium — by the trilonometric method; phosphorus — by the photometric
method using an electrophotometer of the KFK - 3 brand.

The rules for the treatment of animals in the experiment were fully complied with
European legislation on animal protection and comfort kept on farms (Directive Ne 95/58

Table 1
The scheme of the experiment
Age | Group | Feeding conditions
Age 11-12 weeks — EW
1st, Control BD for «Growery»
Ace 1217 2nd, BD + 0.15% by weight of feed commercial analogue of
gw ceks Experimental the adsorbent of mycotoxins
3rd, o .
Experimental BD + 0.15% by weight of feed «Gepasorbex»
1st, Control BD for «Finisher»
Ace 17-22 2nd, BD + 0.15% by weight of feed commercial analogue of
%}v ceks Experimental the adsorbent of mycotoxins
3rd, o .
Experimental BD + 0.15% by weight of feed «Gepasorbex»

Notes: EW — equalization period; BD — basic diet
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EU «From the protection of farm animals» of the EU Council 0f 20.07.1998 as amended
by EU Regulation Ne 806/203 of 14.04.2003, Ne 91/630 EU «Minimum standards for
the protection of pigs» of 19.11.1991 as amended by EU Regulation). The protocol
of experimental study on blood sampling in pigs, approved by the local Commission on
Bioethics of the National University of Life and Environmental Sciences of Ukraine on
Good Clinical Practice (GCP) for the protection and humane treatment of experimental
animals.

Presentation of the main research material. The results of a laboratory study on
the content of saturated fatty acids in the meat of experimental animals when they were
slaughtered at 100 and 120 kg are shown in figure 1.

The digital data of the depicted figures regarding the change in the content of sat-
urated fatty acids in the meat of experimental groups of pigs at their slaughter with
a live weight of 100 and 120 kg shows that the content of palmitic fatty acid in
the meat of experimental pigs increases with age, its content varies at slaughter of 100
kg —15.82-16.72%, and at 120 kg — 23.0-24.8%.

Regarding stearic acid, which acts as a storehouse of energy reserves, we note, that
its content at the slaughter of 100 kg in experimental groups of pigs was at the level
of 17.15-17.31%, and already at the slaughter of 120 kg, the value of the indicator
decreased slightly, which is obvious, and fluctuated within — 10.70-11.60%.

Since behenic acid is mainly found in plant products, according to the results
of laboratory analysis, its insignificant amount was found in the meat of the animals
of the experimental groups, which corresponds to the normative indicators and ranged
from 0.02 to 0.04% — at the slaughter of 100 kg and 0. 04-0.05% — at a slaughter
of 120 kg. By increasing its amount in products of animal origin, the latter can increase
the level of cholesterol in human blood [4].

So, our research established, that the total content of saturated fatty acids in the ani-
mals of the 3% experimental group, which consumed the complex additive of mycotoxin
adsorbent «Gepasorbex» at the slaughter of 100 kg, was within the physiological norm,
but higher, than in other experimental groups and amounted to 33.93 %, which is 0.22%

e ¥ e P

palmitic add, % stearic acid, % behenic acid, %

palmitic acid, % stearic acid, % behenic acid, %

Wic W2 WsE Wic B2E B3

at a slaughter of 100 kg at a slaughter of 120 kg

Figure 1. Dynamics of the content of saturated fatty acids in the meat of experimental
groups of pigs under different weight conditions

Notes: 1C — animals of the 1% control group; 2E — pigs of the 2" experimental group;
3E — animals of the 3™ experimental group.
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Figure 2. Dynamics of the content of unsaturated fatty acids in the meat of experimental
groups of pigs under different weight conditions
Notes: 1C — animals of the 1% control group; 2E — pigs of the 2% experimental group;
3E — animals of the 3% experimental group.

more, than the similar indicator of animals of the 2% experimental group and 0.77% —
1% control pigs. A similar trend persists at the slaughter of pigs weighing 120 kg, which
probably indicates a positive effect of the feed additive on the biosynthesis of lipids in
the muscle tissue of pigs.

Next, unsaturated fatty acids were determined. The results of a laboratory study on
the content of unsaturated fatty acids in the meat of experimental animals when they
were slaughtered at 100 and 120 kg are shown in figure 2.

According to the digital data in the figure, it was established that the highest con-
tent of unsaturated fatty acids in adipose tissue (within the physiological norm) was
in the young pigs of the 3% experimental group at a slaughter of 100 kg — 36.14%
and slightly decreased at a slaughter of 120 kg — 36.12%, and the lowest in the ani-
mals of the 2 experimental group — 35.25% at a slaughter of 100 kg and 35.39% —at
a slaughter of 120 kg.

On the basis of the conducted analysis, we state that the content of linoleic, linolenic
and arachidonic acids in the first control and experimental groups is satisfactory both for
slaughtering 100 kg and 120 kg. However, our experiment established that the fatty acid
composition of the meat of pigs, that were not fed mycotoxin adsorbents is unbalanced.
It has been proven that in order to obtain high-quality balanced fatty tissue, it is neces-
sary to organize the feeding of animals with feed additives that bind and remove myco-
toxins from the intestine, and also have a positive effect on the biosynthesis of fatty
acids in the body of pigs.

A study of the composition of the meat of pigs of experimental groups at slaugh-
ter of 100 and 120 kg was carried out according to the content of microelement’s
in it, in particular calcium and phosphorus. Spectral analysis data are presented in
figure 3.

The analysis of the results shows, that the meat of pigs of all three experimental
groups has a fairly good macroelemental composition in terms of the content of the stud-
ied mineral substances. The content of these nutrients in the meat of all groups was
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Figure 3. The content of calcium and phosphorus in pork meat (in 100 g), mg

Notes: 1C — animals of the 1% control group; 2E — pigs of the 2 experimental group;
3E — animals of the 3% experimental group.

practically the same both when slaughtering 100 kg and 120 kg. Thus, the calcium con-
tent varied within the groups at the level of 12—13 mg for a 100 kg slaughter, and 11-13
mg for a 120 kg slaughter. Regarding phosphorus, the situation is as follows: 116 mg
of the value of the indicator was typical for all experimental groups at a slaughter
of 100 kg, 112-115 mg — at 120 kg.

Thus, as a result of the conducted research, we state that the complex feed additive
of the adsorbent of mycotoxins «Gepasorbex» in a specific case did not affect the con-
tent of calcium and phosphorus in the meat of animals at the slaughter of 100 kg,
120 kg.

Conclusions and suggestions. The total content of saturated fatty acids in the ani-
mals of the 3rd experimental group, at the slaughter of 100 kg and 120 kg, was
within the physiological referent interval, but higher compared to the other groups
and amounted to 33.93% and 35.57%, respectively, which significantly indicates
a positive the influence of «Gepasorbex» on the biosynthesis of lipids in the muscle
tissue of pigs. The highest content of unsaturated fatty acids in adipose tissue (within
the physiological norm) was found in young pigs of the 3rd experimental group
at a slaughter of 100 kg — 36.14% and slightly decreased at a slaughter of 120 kg —
36.12%.

The meat of pigs of all three studied groups has a normative macroelemental com-
position in terms of calcium and phosphorus content. The calcium content varies within
the groups at the level of 12—13 mg for a 100 kg slaughter, and 11-13 mg for a 120 kg
slaughter. The value of the phosphorus indicator — 116 mg was typical for all experimen-
tal groups at a slaughter of 100 kg, 112—-115 mg — at 120 kg.
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CMOXWUBAHHA BOAU NEPENENAMU 3A BUKOPUCTAHHA
Y IX PALUIOHAX APDKAXOBOIO EKCTPAKTY

lMimepa B.O. — 3006y8ay Haykog8020 cmyreHsi 0okmopa irnocogir,

HauioHanbHuti yHisepcumem biopecypcie i npupodokopucmysaHHs1 YKkpaiHu
OmuyeHawko B.B. — 0.c.-2.H., 4rieH-kopecrioHdeHm HaujioHanbHoi akademii azpapHuUx
Hayk YkpaiHu,

npoghecop kaghedpu 20dieni meapuH ma mexHonoeil kopmie imeHi .M. MNMuweHu4Hoe20,
HavarnbHUK HayKo80-00CniOHOI YacmuHuU,

HaujioHanbHutl yHisepcumem biopecypcis i npupodokopucmysaHHs1 YkpaiHu

Booa, ax meio’emna cxnadosa memabonismy nmaxa, bepe yuacmos y pisHOMaHimHuUX 0io-
XIMIYHUX peaKkyiax, 30Kpema nepempasitosanHi, 3aCc80108AHHI, MPAHCHOPMYBAHHI NONCUBHUX
peyosun ma susedeHni npooykmie 0ominy. CnoxcusanHs 600u micHo nos’s3awe 3i Qisuxo-ximiu-
HUMU B1ACMUBOCIMAMU KOPMIB, YMOBAMU OOBKLLISL, OIOXIMIMHUM MA KAIHIYHUM CIMAMyCcoM opea-
HizMY, QizuunumMu paxmopamu O08KIiALs, THUMUMU AKMOPAMU, AKI NPAMO YU ONOCEPEOKOBAHO
BNAUBAIOMb HA CHOICUBAHHS BOOU.

YV oaniii cmammi euceimneno enaue 0o0aganHs OpiscoxHco6020 excmpaxkmy (Saccharomyces
cerevisiae) Ha piBeHb CHONCUBAHHS NUMHOI 800U MONOOHAKOM nepenenis. Excnepumenmanvhi
00Ci0JNHCeHHS NPOBOOUNIUCS. 8 YMOBAX HABUANLHO-HAYKOBO-6UPOOHUYOT 1a00pamopii mexHonozitl
supobruymea npodykyii nmaxienuymea Hayionanvnozo ynieepcumemy biopecypcie i npupodo-
Kopucmyeanns Yxpainu.

3a pesynomamamu npogederux 00Cniodicenb, 6CMAHOBIEHO, WO 3a 000ABAHHS PI3HUX DI6HI6
OPIdHCOHCOB020 eKCMPAKMy 00 KOMOIKOpMIG 01 nmuyi enpooosdc 35- dennoz2o nepiody 0ocii-
021CeHb PiBeHb COJICUBAHHS 800U GIOPIZHABCSA 3ANEAHCHO BI0 PisHA ekcmpakmy. Busnaueno, wo 3a
30inbUeHHs 8 payionax emicmy Opixcoxicosozo ekcmpakmy 6i0 0,3 0o 0,7 % cnocmepicacmubcs
nioguuyere CnoJiCUBanHs 800U NMUYEI0 NOPIGHAHO 3 KOHMPOILHOIO 2PYNOI0, AKA He CHOMCUBANA
eKcmpaxkmy OpiscoxCie.




