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taxifolin, vitamins, stress, feeding ~ One of the priorities of the Strategy of scientific and technological development of the Russian Federation (ap-
method, animal adaptation, proved by Presidential Decree N2 642 of December 1, 2016) is the transition to a highly productive and environ-
productivity, meat quality mentally friendly agriculture. Organic agriculture can help to ensure sufficient food for the population by 2050

and simultaneously reduce the impact of agriculture on the environment only if it is implemented as part of a
system of agricultural production, which should provide the same volume and composition of products as in the
baseline scenario. An important aspect of organic livestock production is to reduce the impact of stress factors
on animals. A promising solution can be the use of natural biologically active substances with pronounced an-
tioxidant properties. The action of natural bioflavonoids (Taxifolin) and also in a complex with vitamins on the
organism of fattening pigs during the periods of stress of various etiology (climatic, fodder, social etc.) has been
studied. A complex including vitamin C, vitamin E and Taxifolin has been developed. The provisions of the method
of feeding pigs as a way to reduce the negative impact of stress factors on meat quality by means of the studied
nutritional factor have been studied experimentally.
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makcugonuH, sumamuHslt, cmpecc, OmHUM U3 TIPUOPUTETOB CTpaTerny HayYHO-TEXHOIOTMYECKOro pasBuTus Poccuiickoii ®emepatum (yTBEpsKIeHa
€noco6 KopmieHus, adanmayus Vkazom [Ipe3nunenTa Poccuiickoiit @epeparyu ot 1 gexabpst 2016 r. N2 642) siBiisieTcst iepexof, K BLICOKOITPOLYKTHB-
JHCUBOMHBLX, NPOOYKMUBHOCMY, HOMY ¥ 9KOJIOTMUECKM YMCTOMY arpoxo3siiicTBy. OpraHuyeckoe CelnbCkoe X03s/CTBO MOYKET CIIOCOOCTBOBATb 06ec-
Kauecmeo msca MeYeHMI0 JOCTATOUHOIO KOMYECTBa IIPOLOBOILCTBIS 1151 HaceneHust K 2050 romy ¥ OfHOBpeMeHHOMY CHVYKEHUIO

BO3JIE/ICTBISI CEbCKOTO XO3SI/ICTBA Ha OKPYKAIOLIYIO CPely TONbKO B TOM C/Iydyae, eC/iyi OHO GymeT pean30BaHO
B PaMKaX CUCTEMbI CeTbCKOXO3SIFICTBEHHOTO MTPOU3BOJCTBA, KOTOPAsI TO/KHA 06ecreunBaThb Te ke 06beMbl U COo-
CTaB IPOAYKIVM, YTO ¥ Ipy 6a30BOM ClieHapuy. BaskKHBIM acIieKTOM IOTy4YeHVsI OpraHNYecKoil SKMBOTHOBOIYE-
CKOJ TPOIYKLMM SIBJISIETCSI CHVKEHME BO3/IeCTBIUS (DaKTOPOB CTpecca Ha JKUBOTHBIX. [I03TOMY CyLIeCTByeT OCTpast
HEeo6XOIVIMOCTb B pa3paboTke 3(hGdEeKTUBHBIX M YCTONUMBBIX MOIXONOB K YIIPABIEHWIO /IS CMSITY€HMsT HETaTHB-
HBIX TIOC/IEICTBUIA CTPECCOB M TOBBIIEHNS 3(D(HEKTVBHOCTY KOHBEPCUMYM KOPMa TIPY MOTyYeHUM CBUHUHBI Gosiee
BBICOKOTO KauecTBa. [lepCIeKTMBHBIM PellleHeM MOXKET ObITh IIPYMEHeHMe IPUPOIHBIX OMOMIOTUUECKU aKTUBHBIX
BEIIeCTB C BEIPaKeHHBIMY aHTVIOKCHIAHTHBIMY CBOJICTBaMI, KOTOPBIE MOTYT IIOCPEICTBOM CTaOMIM3aIyy CBOGO -
HOPAJMKaJIbHOTO OKMC/IEHNSI TIOBBIIATh aJallTal[MOHHbIE CBOJICTBA OpraHM3Ma K BO3eiCTBMIO cTpecc-GpakTopoB
cpenpl. VI3yueHO felicTBIEe IPUPOIHBIX 6110(IaBOHONMIOB (TaKCU(OINH), a TAKKe B KOMILJIEKCe C BUTAMMHAMU Ha
OpraHyu3M OTKapMJIMBAEeMbIX CBMHE! B MEPUOIBI CTPECCOB PA3IMYHONM ITMONOrMM (KIMMATUYECKOr0, KOPMOBOTO,
TPaHCIOPTHOTO, COLMAIBHOTO U T. 1.). Pa3zpaboTaH KOMILUIeKc, BKIovaouyii ButamuH C, ButamuH E, TakcudonmH.
OKCIIepUMEHTaIbHBIM ITyTEM M3y4YeHbI TIOJIOXKEHMSI CIT0C06a KOPMIIEHMS CBUHEI, KaK CrIoco6a CHMKEHYS HeraTuB-
HOTO BIMSIHYS cTpecc-(GaKTOPOB Ha KAYeCTBO MsICa ITOCPELCTBOM M3YUeHHOTO (hakTopa MUTaHMs.
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1. Introdution

In the practice of animal husbandry and, in particular, pig
breeding, there are stresses of different etiology associated with
feeding and housing conditions, climatic conditions, physiologi-
cal characteristics of the organism. Under chronic exposure to
various stress situations there is an activation of free radical oxi-
dation with simultaneous depletion of antioxidant protection.
The body forms the syndrome of stress maladaptation, ketosis,
hepatodystopia, autoimmune processes [1].

There are known studies on the use of various biologically
active substances — adaptogens, in particular, antioxidants,
trace elements, bioflavonoids, vitamins and other substances, in
pig feeding. Vitamins are organic compounds necessary for nor-
mal life activity of organisms, some of them are simultaneously
antioxidants.

It is known that antioxidants are added to feed or feed ingre-
dients to inhibit lipid oxidation processes, the development of
which can lead to changes in the chemical composition, nutri-
tional and energy value of feed, the appearance of foreign flavors
(rancidity, sedimentation), loss of important substances in the
diet of animals, especially unsaturated fatty acids and several
vitamins [2]. Vitamin E, Vitamin C and Se are effective antioxi-
dants that help increase the antioxidant status of the body [3,4].

Fat-soluble vitamin E (D-alpha-tocopherol) is widely used in
premixes for animals, but often its insufficient content in feed
and stress loading of animals is not taken into account. Vitamin
E is a universal protector of cell membranes and an effective im-
munomodulator that activates the immune system. Vitamin E
is also important for the formation of catalase and peroxidase,
which neutralize peroxides, which is necessary for adequate im-
mune response of the body. The vitamin E action develops grad-
ually over several weeks of intake, therefore vitamin E must be
given as long term doses [5].

The oxidized form of vitamin E is reduced by Vitamin C, and
Vitamin E can again perform the function of an antioxidant [6].

Water-soluble vitamin C (L-ascorbic acid), entering the ani-
mal’s body with food, does not accumulate and is quickly elimi-
nated from the organism. For this reason, its content in the body
must be constantly replenished. As an antioxidant, ascorbic acid
performs the biological functions of reducing agent and coen-
zyme of a number of metabolic processes. It is an important sub-
stance in the diet of animals, necessary for normal development
and functioning of all body systems, including bone and connec-
tive tissue [7].

Vitamin C participates in biological redox reactions of the
body, has antiradical properties, which causes inhibition of the
process of peroxidation of proteins, lipids and other components
of cells and their protection from damage, has membrane stabi-
lizing and immunomodulatory effects [8].

It is known that polyphenols (flavonoids) have pronounced
antioxidant properties, similar to vitamin E, such as protection
from reactive oxygen species, chelation of metal ions and induc-
tion of antioxidant enzymes [9]. Our 2019-2021 studies showed
that the use of adaptogens-bioflavonoids (in particular, Taxifo-
lin) during periods of stress of various etiologies is reasonable
[10,11,12,13].

However, the complete replacement of tocopherols in the di-
et with polyphenols is questionable. Polyphenols cannot replace
the unique antioxidant function of vitamin E, which, due to its
lipophilic structure, is embedded in biological membranes and
effectively neutralizes fatty acid radicals and AFC [14].

Based on the analysis of information obtained from public
sources, as well as the norms of using vitamins in feeding pigs
[15], taking into account their synergistic effect on activation of
antioxidant protection of the body, immunostimulation; as well
as taking into account the previously obtained results of works,

a complex of biologically active substances including Taxifolin,
Vitamin E and Vitamin C (TaxEC) was developed. The aim of the
research was to study the effectiveness of using a new complex
of biologically active substances to provide an antioxidant effect
on pigs during the fattening period against the background of
environmental stressors.

2. Materials and Methods

For the scientific experimentation 30 clinically healthy cross-
bred castrated young boars (F-2:(LW x L) x D) were used. The age
of piglets at the beginning of the experiment was 60 days. Ac-
cording to the principle analogue scale, the animals are divided
into two groups, based on the body weight (Table 1).

Table 1. Experimental design

Ta6nuia 1. IusaiiH 3KCIepumMeHTa

Number Feeding
Groups ani(r)rt;als characteristics
1 Control (C) 15 Basic diet (BD)

15 BD + Feeding complex (Taxifolin with

2 Experimental E) vitamins C and E, TaxEC)*

* The composition of the additive is currently under registration. The
experimental party contained Tax (“Ekostimul-2”, JSC Ametis, Russia),
vitamin E (INNOVIT E60, GC “MEGAMIKS”, Russia), vitamin C (Tiger
C35, “Anhui Tiger Biotech Co. Ltd.”, China). The claim of the invention
is stated in the application for the invention “Method of feeding young
pigs during the feeding period” No. 2022129798/20(065177), filing date
17.11.2022.

The basis of diet was mixed fodder SK-4 (during pig grow-
ing), SK-5 (during 1st period of fattening) and SK-6 (during final
fattening) (Table 2), balanced by nutrients and energy accord-
ing to modern standards and recommended feeding regime [15].
TaxEC was fed with mixed fodder to pigs of the experimental
group (0.25% of the feed composition).

The research was conducted in accordance with the re-
quirements of the European Convention for the Protection of
Vertebrate Animals used for Experimental and other Scientific
Purposes (ETS No. 123, Strasbourg, 1986). The research was ap-
proved by the bioethical commission of the L. K. Ernst Federal
Research Center for Animal Husbandry (Protocol No. 6, dated
May 27, 2022).

The production area where the experiment was conducted
had all necessary equipment, tools, and feed distribution system.
All animals were kept under the same conditions and had free
access to feed and water during the whole period of the experi-
ment. The conditions of housing and care of the animals were
identical.

When simulating environmental conditions, temperature
ranged from 14.0 to 32.0°C (in sections up to 33.0°C), and
relative humidity from 60 to 85%.

Growth rate of the experimental animals was monitored by
individual weighing on electronic scales REUS-300 (Tenzosila
LLC, Russia) before the experiment and then every 7 days until
its end. Gross and average daily gains, as well as feed expenses
per growth unit were calculated based on the results of weighing
and feed consumption.

At the beginning (n=5), in the middle (n=5) of fattening
and before slaughter (n=5) blood from the jugular veins was
sampled in vacuum tubes. Serum was separated by centrifuga-
tion (3000 rpm for 15 min) and stored at —20 °C until analysis.
Stress markers (glucose (GLU), triglycerides (TG), lactate dehy-
drogenase (LDG), creatine phosphokinase (CPK), aspartate ami-
notransferase (AST), were examined on a BioChemFC-360 auto-
mated analyzer (HTI, USA) according to the procedures enclosed
with the reagents (HTI, USA). The antioxidant status of the
blood was determined on the basis of the following parameters:
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total antioxidant status (TAS) and total amount of water-soluble
antioxidants (TAWSA) in blood by amperometric method on a
Color-Yauza-01-AA device (NPO Khimavtomatika, Russia).

Control slaughter of pigs with determination of: body weight
before slaughter, carcass weight, fat thickness (over spinous
processes between 6th and 7th thoracic vertebrae, excluding
the thickness of the skin, mm); slaughter yield (ratio of carcass
weight to body weight before slaughter) was conducted in accor-
dance with the “Rules of veterinary inspection of slaughter ani-
mals and veterinary and sanitary examination of meat and meat
products”. Meat quality indicators: determination of moisture-
holding capacity (MHC) by Grau and Hamm pressing method
with Volovinskaya modification; total amount of water-soluble
antioxidants (TAWSA) — as per Tsvet-Yauza-01-AA (NPO Khi-
mavtomatika, Russia) device by amperometric method.

Data were analyzed using a one-way ANOVA analysis of
variance using STATISTICA statistical software (Version 13RU,
StatSoft Inc., USA). Differences of p < 0.05 were considered
statistically significant, whereas a trend was considered when
0.05<p<0.1.

3. Results

Against the background of feeding the TaxEC during the pe-
riod of rearing, the ADG in group 2 were higher than in group
1 by 2.5% (p>0.05). At the same time, in the first week there
was a tendency to better growth of animals in the experimen-
tal group (p<0.10). By simulating the conditions, the temper-
ature optimum (18-20°C) was exceeded to 32-33°C during
the first fattening period. On this background, the animals of

Table 2. Live weight of pigs (kg) and feed consumption
for the whole period of the experiment (M * m, n=15)

Ta6nuiia 2. JKuBast Macca CBUHeI (Kr) ¥ IOTpeb/ieHe KopMa 3a BeCh
nepuop, sxkcriepumenTta (M £ m, n=15)

Indicator Groups p-value
C E
Growing period
Duration of period, days 35 35 —
BW at staging, kg 15.87+0.42 15.92+0.25 0.92
BW at the end of the period, kg 36.37+1.02 36.93+1.04  0.69
Gross gain, kg 20.50%£0.91 21.01£0.98  0.69

ADG, g
1st fattening period

585.71+25.87  600.38+28.0 0.69

Duration of period, days 42 42 —
BW at the end of the period, kg 77.69+1.48 80.16%1.39  0.22
Gross gain, kg 41.32+0.98 43.23+0.56  0.09

ADG, g
2nd fattening period

983.81+23.26 1029.21%13.39 0.09

Duration of period, days 37 37 -
BW at the end of the period, kg 125.27+1.89 127.21+1.34  0.39
Gross gain, kg 46.70+1.27 46.35+0.83  0.81

ADG, g 953.06+25.85 945.85+16.98 0.58
For the whole period of experiment
Duration of period, days 126 126 -

Gross gain, kg 108.52+1.91 110.59%£1.29  0.36

ADG, g 861.27+15.17 877.67+10.26 0.36
Feed expenses for the whole period

of experiment

Fodder, kg/kg gain 3.14 3.08 —
% to control 100 98.1 -
Safety, %

For the whole period of experiment 100.0 100.0 -

Compiled by the authors

experimental group against the background of simulated high
ambient temperature also showed the tendency (p=0,09) to
better growth — 1029,21 vs. 983,81 g in the control, or by 4,6%.
During the 8th week of experiment, the growth of experimen-
tal group animals was reliably higher than the control values
(p=0.03), indicating the effectiveness of feeding TaxEC during
the temperature stress. In the 2nd period of fattening, the ani-
mals showed similar growth parameters (p >0,05) — 945,85 g vs.
953,06 g in control, or lower by 0,8%. On the whole the gains
during the experiment were 877,67 vs. 861,27 in the control, the
animals of the control group were more exposed to the environ-
ment stress-factors during the fattening period, but later on
they slightly improved their results.

Additional feeding of pigs with TaxEC resulted in the im-
provement of metabolic processes, first of all, it was reflected
in the increase of antioxidant protection, better adaptability of
animals to the conditions of temperature stress, which was char-
acterized by the level of stress markers (Table 3).

Feeding TaxEC was effective already in the early periods of
rearing and fattening, and further feeding led to the preserva-
tion of general antioxidant status and improved the formation
of product characteristics (slaughter performance, meat quality)
(Table 4).

Table 3. Blood serum indices of experimental animals (M*m)
Ta6nuua 3. [Ioka3aTeny CHIBOPOTKY KPOBU IKCIIEPUMEHTATbHBIX
JKUBOTHBIX (M £ m)

Indicator Gr(::ups p-v:lue

The rearing period (n=5)

GLU, mmol/l 5,22%0,24 5,40£0,23 0,75
TG, mmol/1 0,17+0,02 0,21+0,02 0,43
LDH, U/l 207,21£29,00  201,05+27,48 0,93
CPK, U/1 815,18+203,89 786,58+98,89 0,94
AST, U/l 29,73%0,66 28,67+1,28 0,66
CREA, pMol/L 102,26+1,99 110,04+ 1,50 0,09
TAS, mmol/l 1,55+0,05 1,39+0,04*  <0.05
TAWSA, mg/1 19,01+1,53 14,17+1,05*  <0.05
The 1% period of fattening (n=5)

GLU, mmol/1 5,67%0,45 5,57£1,02 0,96
TG, mmol/1 0,22+0,02 0,22+0,02 0,96
LDH, U/l 325,65+27,39  187,82+29,83" 0,07
CPK, U/l 1845,67+503,94 1573,54%336,29 0,79
AST, U/l 35,94+2,08 32,46+3,08 0,58
CREA, uMol/L 129,19+2,45 133,53%£2,22 0,44
TAS, mmol/l 1,47+0,04 1,65+0,08*  <0.05
TAWSA, mg/1 11,69%0,93 12,99+0,52  >0.05
The 2™ period of fattening (n=5)

GLU, mmol/1 6,15+0,14 5,95+0,05 0,44
TG, mmol/1 0,21+0,03 0,15%0,02 0,39
LDH, U/l 374,51+£3,36  343,96%+26,94 0,50
CPK, U/l 2617,40+344,39 1290,00+ 144,621 0,06
AST, U/l 59,16+4,69 39,14%1,15 0,03
CREA, puMol/L 145,16%2,50 148,27+2,54 0,60
TAS, mmol/l 1,47+0,06 1,60+0,021 0.10
TAWSA, mg/1 11,31+0,67 11,61+1,01 >0.05

GLU, glucose; TG, triglycerides; LDH, lactate dehydrogenase; CPK, creatine
phosphokinase; AST, aspartate aminotransferase; CREA, creatinine; TAS,
total antioxidant status; TAWSA, total amount of water-soluble antioxidants.
Significantly at * — p<0.05 compared to the control; T — tendency at p<0.10.
Compiled by the authors
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Table 4. Pre-slaughter and slaughter performance of pigs
(M£m, n=15)

Ta6nuiia 4. [Ipexy6oitHbie U y6oiiHbIe TOKa3aTeau cBuHeit (M*m, n=15)

Indicator Groups p-value
C E

Weight of a fresh carcass, kg 93,30+1,58 94,50+1,43 0,49

Slaughter yield, % 74,43+0,45 74,38+0,38 0,85

s e con sthand Tth  3,55+0,98  23,5022,03 0,78

Fat thickness on loin, mm 16,80%0,77 15,29+1,36 0,33

pEl of the longest muscle of back, 5794008  584+0,11 0,57

g}}-[ﬁ)(fége) Lc;lr;tgsest muscle of the back, 5,44+0,01 5,5240,03** 0,01
Area of muscle eye, cm? 46,52+1,62 49,26+2,35 0,22

MHC, % 81,62+1,09  82,54+1,41 0,87

TAWSA, mg/g 0,081+£0,002 0,0083+0,002 0,60
MHC, moisture-holding capacity; TAWSA, total amount of water-soluble
antioxidants. Significantly at ** — p<0.01 compared to the control. Compiled
by the authors

4. Discussion

The use of combinations of various antioxidant-adaptogens
has been extensively studied in the poultry industry [16]. Re-
garding applications in swine production, it has been reported
that studies on the effects of Vitamins E and C in stressed pigs
are necessary elements that can form part of a strategy to im-
prove animal health and productivity [17].

Positive effects of polyphenol supplementation have been
observed in studies with sick or stressed animals and have been
attributed to their systemic anti-inflammatory effects, improved
gut health and reduced translocation of pro-inflammatory and
pro-oxidant stimuli into the bloodstream. The health effects of
bioflavonoids likely result not only from direct antioxidant ac-
tivity, but also include inhibition of radical-forming enzymes
such as xanthine oxidase, NOX and lipoxygenase, in addition to
effects on platelet aggregation, leukocyte adhesion and vasodi-
latory properties. Flavonoids have different biological activities
in different cells, tissues and disease states [18].

The antioxidant properties of flavonoids are convincing and
in a number of cases they were even more effective than tradi-
tional antioxidants such as vitamins E and C [14]. Attempts to
completely replace vitamins (particularly E) in animal diets with
various plant extracts containing flavonoids were found to be
unsuccessful. At the same time, the need to clarify the effective
doses of polyphenols in studies on farm animals was noted [19].
Therefore, we chose the strategy of using a combination of the
action of polyphenols with vitamins E and C.

Additional feeding Tax pigs in combination with vitamins
(C and E) led to improvement of metabolic processes, first of all,
it was reflected in the increase of antioxidant protection, better
adaptability of animals to the conditions of temperature stress.

Stress metabolites such as lactate and glucose in blood can
be useful indicators to assess pre-slaughter stress, and their high
levels in blood indicate an accelerated rate and high degree of
postmortem muscle metabolism, resulting in low muscle pH,
while carcass temperature remains high, which causes a higher
incidence of pale, soft and exudative (PSE) pork [20]. Glucose
levels in animals of control and experimental groups were within
normal values. Feeding TaxEC had no effect on this parameter in
this case. At the same time, the level of triglycerides in animals
of both groups was <0.22 mmol/l, which confirms the high level
of animal stress throughout the experiment.

Evaluation of the potential use of various biomarkers of phys-
iological stress in slaughter pigs is important in terms of predict-
ing carcass and meat quality parameters. According to [21] LDH

can help pork producers predict changes in pork quality, while
cortisol, alanine aminotransferase and albumin can be useful in
predicting carcass quality. In our experiment, LDH activity was
normal in animals of groups C and E throughout the experiment,
but during the temperature stress (mid-fattening), there was a
tendency (p=0.07) to decrease this index in animals of group
E. Elevated CPK content was observed in all animals throughout
the whole experiment, but the highest level was in the middle
and end of fattening. In group E, this index was insignificantly
lower in the beginning and middle of fattening, and at the end of
the experiment there was a tendency to lower values (p=0.06),
which indicates a favorable protective role of antioxidants.

AST is a marker of liver and cardiovascular damage, and
CREA characterizes the rate of creatine phosphokinase reaction
and the rate of muscle mass gain. AST and CREA values were
normal in all animals throughout the experiment. At the end of
the experiment in Group E AST was reliably lower (p<0,01) and
there was a tendency (p=0,09) to a higher CREA level, indicating
a positive effect of TaxEC on the animals’ condition against the
background of better growth.

It was found that combining Tax with vitamins C and E en-
hanced the mechanism of antioxidant protection. For instance,
at the beginning of the experiment, there was a loss of water-
soluble forms of antioxidants (TAWSA) (p<0,01) (Table 3), but
later, their level in the blood of experimental animals exceed-
ed the control level, indicating a better protective mechanism
against environmental factors (including temperature stress
during the period of fattening).

The effect of TaxEC was clearly manifested at the end of the
experiment. In pigs of Group E, the level of TAS in blood se-
rum became higher (p<0.05) during basic fattening and before
slaughter (p=0.1) as compared to the control under the influ-
ence of TaxEC feeding.

The slaughter yield in Group E was 74.38% vs. 74.43% (p>0.05)
in Group C (Table 4). Slaughter weight correlated with paired car-
cass weight without head and legs (r=0.34 and r=0.46, respec-
tively groups), whose mean values were 1.29% higher in Group
E (p=0.49). The thickness of the backbone, both at the level be-
tween the 6th and 7th thoracic vertebrae, and in the lumbar part
of the carcass were: 23.50 vs. 23.53 mm (p=0.78) and 15.29 vs.
16.80 mm (p=0.33), respectively. Muscle eye area was higher in
animals of the experimental group by 2.74 cm? (p=0.22).

The pH value of the longest muscle back 45 minutes after
slaughter was relatively the same for carcasses of groups C and
E, 5.79 and 5.84 (p=0,57), respectively. Anaerobic glycolysis pro-
duces lactate, which accumulates and lowers intracellular pH, so
that by 24 hours after death, pH can fall to about 5.4-5.7 [22].
The use of TaxEC resulted in an improvement of this index. 24 h
after slaughter, the pH in the experimental group was higher by
0.07 units (p<0.01).

Prolonged chronic stress, even at a moderate level of expo-
sure, can worsen the growth of animals and lead to a decrease
in the quality of production. Tax in combination with vitamins
can regulate in animals through suppression of excessive activa-
tion of the RAAS system, improve water and sodium retention,
reduce inflammatory response [23]. Tax inhibits free-radical oxi-
dation of both water-soluble and fat-soluble substrates and can
function as a trap for reactive oxygen species and as a chelator
of variable valence metals [24]. Complex feeding of Tax with vi-
tamins E and C inhibited oxidation reactions, which resulted in
the accumulation of water-soluble antioxidant reserves in the
animals over time. The results of control slaughter testified to
obtaining the carcasses from the Group E with higher values of
the following indices: slaughter yield, muscle eye area, pH of the
longest muscle of the back 24 hours after slaughter demonstrat-
ing the correctness of the chosen strategy.

258



Hekpacos P. B. n ap. | MALLLEBBIE CUCTEMbI | Tom 6 No 2 | 2023 | C. 255-260

Thus, the study and application of poorly studied feedstuffs,
as well as combining them with well-studied ones, is important
to reduce the exposure of animals to stress without significantly
affecting the characteristics of organic production.

5. Conclusions

One of the priorities of the Strategy of scientific and tech-
nological development of the Russian Federation is the tran-
sition to a highly productive and environmentally friendly
agriculture. Organic agriculture can help to ensure sufficient
food for the population by 2050 and simultaneously reduce the
impact of agriculture on the environment only if it is imple-
mented within the system of agricultural production, which

should provide the same volume and composition of products,
as in the baseline scenario. The use of targeted feed additives
to reduce the effects of stressors is the most convenient and
cost-effective method of reducing their impact on the animal
body. In the given research we considered feeding young pigs
including feeding them with complete fodder a micro additive
consisting of vitamins complex (C and E) and Taxifolin during
the period of fattening against the background of stresses of
different etiology. The implementation of this strategy con-
tributes to a better adaptation of animals to environmental
conditions and can contribute to obtaining products of higher
quality when implementing the direction of development of
pig breeding.
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Kpurepun apropcra

ABTOpr B PABHBIX JOJISIX MMEIOT OTHOLIEeHVEe K HallMCaHUI0 PYKOIINUCU
" OAMHAKOBO HECYT OTBETCTBEHHOCTbD 3a Ijiarmar.

KoudukT nHTEpecoB

ABTODBI 3aSIBIISIIOT 06 OTCYTCTBMM KOHGIIVIKTA IHTEPECOB.
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