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AHAJIN3 PE3YJIBTATOB CEJIEK].[MOHHO-[IJIEMEHHOﬁ PABOTHI,

U3MEHEHUS TEHEAJIOTHYECKOM CTPYKTYPhI CTAJA U TEHETHYECKHUX OCOBEHHOCTEM
BI)IKOB-HPOI/BBOHI/ITEJIEﬂ rOJIIITUHCKOM nOPOJBI B 3A0 «CJIABAHCKOE»
OPJIOBCKOM OBJIACTH B 2022-2025 TOAY
(Analysis of the results of selection and breeding work, changes in the genealogical structure of the herd and genetic
characteristics of Holstein breeding sires at Slavyanskoye CJSC in the Oryol Region in 2022-2025)

W3zydeHne reHeanoruu B CTalax MOJIOYHOTO CKOTa UMeeT OOJbIIoe 3HaueHne. B HaydHO# cTaThe MPOBEAEH aHAIH3
PE3yIBTATOB CENEKITUH, N3MCHEHHS TeHEaJOTMIeCKOl CTPYKTYPHI CTala U TeHETHIECKHE KOABI TONITHHCKAX —OBIKOB-
npousBonuteneit «Anpra Jxeneruxc Pama» B 3A0 «CnassiHCKOe» OproBckoit obmactu ¢ 2022 mo 2025 ron. Pexomen-
IIOBAaHO clenyromee: 1) mpu 3aKperieHnd ObIKOB-TIpou3BoanTeneil B mmHmn Buc bak Afimman 1013415 B mocnennee
BpeMsi aKTHBHO UcTonb30Banoch cemst AltaZTIME 3243355419 (Genetic Codes: TC TD TE TL TP TR TV TY), Alta-
FASTPRIZE 3247843746 (Genetic Codes: TC TD TE TL TP TR TV TY), AltaREGULATE 325219793 (Genetic Codes:
TC TD TE TL TP TR TV TY), AltaPIZZAZZ 3251555560 (Genetic Codes: TC TD TE TL TP TR TV TY), AltaHAJI
3250026081 (Genetic Codes: TC TD TE TL TP TR TV TY), oTiiom 0TLOB KOTOpBIX siBisieTcst AltaZ AZZLE 3200824445,
npoucxosmuii ot MARIUS 12609177, xotopsiit siBnsiercst npagenom (OOO) ObikoB-npousBoguteneii AltaOLAF
3150701313, CAFFEINE-P 3151588884 u AltaOCON 3224956217. C 1enblo peAoTBpaLieHUs] YMEPEHHOTO ¥ OJIM3KOro
WHOPHUINHTA CIIEAYeT 0COOCHHO TIIATEIHFHO COCTABIATH POJUTEIBCKHE MAaphl U B ONIDKAWIICH MepCHeKTHBE 00PaTUTh
BHHUMaHHE Ha OBIKOB-TIPOU3BOAMTEINEH U3 IPYTUX BETBE; 2) MPOAOIDKUTE MPOBEIACHNE MOJIEKYIIPHO-TCHETHIECKOM IKC-
MIEPTU3BI PA3BOJMMOTO IIEMEHHOTO TIOTOJIOBBS, B COOTBETCTBHH C COBPEMEHHBIMH TPEOOBAHUSAMHE K BEICHHIO CEICKIIH-
OHHO-IDIEMEHHOHN paboTHI.

KiroueBble ¢JI0OBA: TOJIIITHHCKAS nopoJa, reseajaorus, JJMHUU, 6I)IKI/I-HpOH3BOZ[I/ITeJ'II/I.

Genealogy studies in dairy herds are of great importance. This scientific article analyzes the results of selection,
changes in the herd's genealogical structure, and the genetic codes of Holstein sires bred by Alta Genetics Russia at
Slavyanskoye CJSC in the Oryol Region from 2022 to 2025. The following is recommended: 1) when fixing the stud
bulls in the line Vis Back Ideal 1013415, the semen of AltaZTIME 3243355419 (Genetic Codes: TC TD TE TL TP TR
TV TY), AltaFASTPRIZE 3247843746 (Genetic Codes: TC TD TE TL TP TR TV TY), AltaREGULATE 325219793
(Genetic Codes: TC TD TE TL TP TR TV TY), AltaPIZZAZZ 3251555560 (Genetic Codes: TC TD TE TL TP TR TV
TY), AltaHAJI 3250026081 (Genetic Codes: TC TD TE TL TP TR TV TY) has been actively used recently, the father
of the fathers of which is AltaZAZZLE 3200824445, descended from MARIUS 12609177, who is the great-grandfather
(O0O0) of the sires AltaOLAF 3150701313, CAFFEINE-P 3151588884 and AltaOCON 3224956217. In order to prevent
moderate and close inbreeding, it is necessary to select parent pairs especially carefully and in the near future pay attention
to sires from other branches; 2) continue conducting molecular genetic examination of the bred breeding stock, in accord-
ance with modern requirements for selection and breeding work.
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B3AUMOCBSI3b TIOJIUMOP®HBIX BAPUAHTOB 'EHA KCNBI HA TIPOAYKTUBHBIE KAYECTBA
U ®U3NKO-XUMHUUYECKHUE CBOVCTBA MOJIOKA IIPU IPUMEHEHUU B PAIITUOHE
MPOBMOTUYECKOM JIOBABKH «KJIIOBEP ITPO»

(Association of polymorphic variants of the KCNB1 gene with productive traits and physicochemical properties of milk
under the inclusion of the probiotic supplement «KLUVER PRO» in the diet)

AnHoTanus. C pocTOM MOJIOYHO# MPOIYKTUBHOCTH BEICOKOYIOMHBIX KOPOB HAOIOIAETCS COKPAIEHHE CPOKA UX TPO-
JYKTHBHOTO MICTIOIG30BAHMSI 1 MOBBIIEHHE IPOLIEHTA BEIOPAKOBKH, CBA3aHHOTO C HApYIICHUSIMUA OOMEHa BEIECTB H3-3a 0CO-
OeHHOCTEH KopMIileHUs. BbicoKkas MpoAyKTHBHOCTD KPYITHOT'O pOTaToro CKOTa B COBPEMEHHOM ITPOM3BOJICTBE MOJIOKA MTOTIEp-
JKMBAETCSI IyTeM BKJIIOUSHHUS B PALMOH JIETKOYCBOSIEMBIX YTIEBOIUCTHIX KOPMOB, YTO aCCOLMUPYETCs C HETaTHBHBIM BO3JICH-
CTBHEM Ha MeTa0OJIMYECKHE MPOLECCHl B PyOIle )KBaYHBIX, TaK KaK YBEJIMYUBACTCS PUCK Pa3BUTHUS aIMMEHTApHBIX 3a00JieBa-
Huid. Takue MeTabomueckrue HapyIIeHHsT IPOSIBISIIOTCS] CHIDKEHUEM OIUIOZOTBOPSEMOCTH, HApyIIEHHEM TeUeHHUS CTEIbHOCTH,
ocnalieHueM JIAKTallMOHHON (YHKILIMH, YTO HANpPSIMYIO OTpa)kaeTcs Ha 00bEMax MOJOYHOW MPOAYKIMH U PEHTA0CIBbHOCTH
MOJIOYHOTO )KHBOTHOBOJZICTBA. B COBpeMEHHOH NMpaKTHKE MOJOYHOTO )KHBOTHOBOACTBA KII0UEBOE BHIMaHUE HEOOXOJIMO yiie-
JISITh HE CTOJBKO OOECHEUSHHIO MUTATENFHBIMH BEIIECTBAMU OpPraHM3Ma KOPOBBI, CKOJIBKO (POPMHPOBAHHIO ONTUMAJIbHBIX
YCIIOBHH JUTSL pa3BUTHS MUKPOQIIOPHI €€ MPeKeNyAKOB, KaK 0JHOMY U3 OCHOBHBIX YCIIOBHH COXPaHEHUsS 30POBbS U MOBBIIIE-
HUS TIPOAYKTUBHOCTH KOPOB. OJJHUM U3 MEPCIEKTHUBHBIX HAMPABICHUN MPOPHUIAKTHKA ATMMEHTAPHBIX 3a00I€BaHUN U KOP-
peKuME OOMEHHBIX HapyIIEHHH SBISETCS UCTIONb30BaHNE MPOOHOTHIECKHX JOOABOK, B TOM YHCIIE IIPETApaTOB HAa OCHOBE XKH-
BBIX IPOXKKEBBIX KyJIbTYyp. [ eHeTndecKkue pakTopbl TAKKE HIPAIOT HEMAJIOBAXKHYIO POJIb B YCTOWYNBOM 3aKPEILUICHUH IPOTYK-
THUBHBIX MPU3HAKOB y *HUBOTHBIX. [ eH KCNBI peKOMEHJI0OBaH B Ka4eCTBE MAPKEPHOI'O T'€Ha, aCCOLIMUPOBAHHOTO C BBHICOKOM
MOJIOYHOH MPOIYKTHBHOCTHIO KOPOB, TaK KaK BOBIICUEH B MPOIECCHI pereHepaluy TKaHel MOJIOYHOM jKene3sl U aromnTos3a. B
JTAHHOM HUCCJIEJIOBAHUH MPECTABICHBI PE3yJIbTaThl aHATHM3a BIMSHUS CKapMIMBAHUS MPOOUOTUYECKOH APONOIKEBOH NOOABKH
«KJTFOBEP TIPO» u nonumopdubix BapuantoB rena KCNBI Ha MOJIOYHYIO MPOAYKTHBHOCTh, KAUECTBEHHBIC MMOKA3aTEIH U
(U3UKO-XMMHUYECKUE CBOHCTBA MOJIOKa KOPOB TOJIIITUHCKOW MOPOJIbL. B X0/e ombiTa 3aKIIIOYMIIM, YTO 110 CPAaBHEHHUIO C KOH-
TPOJIEM TPyINIa KOpoB ¢ reHoTHnioM KCNBI44 1ocTOBEpHO BBINOIHO OTIHYANACH O BBIXOAY MOJIOYHOTO kupa Ha 11,86 %
(p <0,05), a c renotuniom KCNB1%C — 1o BeIxoay Mono4Horo 6enka Ha 8,64 % (p < 0,05). CTaTuCTHYECKH 3HAYUMbIE PA3Id4HUs
HpU TOM K€ CpPaBHEHMH OTMEUEHHI B IpYIINe JOHHBIX KOpoB ¢ reHoTunoM KCNBI°C no HeKoTOphIM (PU3UKO-XUMHUECKHUM I10-
Ka3aTelsiM MOJIOKA: COJIepKaHUe MacCOBOM JIOJH JIAKTO3bI yBennumiiock Ha 2,91 % (p < 0,05), Torga kak 0l COMaTHYECKHX
KJIeTOK cHu3mnachk Ha 41,29 % (p < 0,05).

KiroueBble ci10Ba: Joiinvle koposwl, cenomun, KCNBI1, kopmaenue, oposcocu, Kluyveromyces, Monounas npooykmueHocniv

Abstract. With the increase in milk productivity of high-yielding dairy cows, a reduction in their productive lifespan
and a higher culling rate have been observed, primarily due to metabolic disorders associated with feeding practices. In modern
dairy production, high productivity is maintained through the inclusion of readily digestible carbohydrate-rich feeds in the diet,
which has been associated with adverse effects on ruminal metabolic processes in ruminants, increasing the risk of nutrition-
related diseases. These metabolic disruptions manifest as decreased fertility, impaired pregnancy dynamics, and reduced lacta-
tional performance, directly affecting milk yield and the economic profitability of the dairy industry.In current dairy farming
practices, the focus should be placed not only on supplying adequate nutrients to the cow's body but also on creating optimal
conditions for the development of the foregut microbiota, which is a key determinant of maintaining health and improving
productivity. One of the promising approaches for the prevention of alimentary diseases and correction of metabolic disorders
is the use of probiotic supplements, including preparations based on live yeast cultures. Genetic factors also play a significant
role in the stable expression of productive traits in livestock. The KCNB1 gene has been recommended as a marker gene asso-
ciated with high milk productivity in cows, as it is involved in tissue regeneration processes of the mammary gland and apop-
tosis. This study presents the results of analyzing the effect of the probiotic yeast supplement “KLUVER PRO” and polymorphic
variants of the KCNB1 gene on milk productivity, milk quality indicators, and physicochemical properties in Holstein cows.
The experimental results demonstrated that, compared to the control, cows with the KCNB1AA genotype showed a statistically
significant increase in milk fat yield by 11.86% (p < 0.05), while cows with the KCNB1GG genotype exhibited an increase in
milk protein yield by 8.64% (p < 0.05). Statistically significant differences were also observed in the group of cows with the
KCNBI1GG genotype regarding certain physicochemical milk parameters: the lactose content increased by 2.91% (p < 0.05),
whereas the somatic cell count decreased by 41.29% (p < 0.05).

Keywords: dairy cows, genotype, KCNBI, feeding, yeast, Kluyveromyces, milk productivity
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UCIOJIb30BAHUE METOJ0B MHOTOMEPHOM CTATUCTUKH JIJISI ONTUMU3ALIUU
CEJIEKIIMOHHOTI'O MMOJABOPA BbIKOB-ITIPOU3BOAUTEJIEN *
(Application of Multivariate Statistics to Optimize the Selection of Breeding Bulls)

B craTbe npezcTapieHa METOIMKA KJIACTEPHON THITH3ALUH TOJIIITHHCKUX OBIKOB-ITPOM3BOIUTENEH Ha OCHOBE KOMILIEKCa
TUTEMEHHBIX MPU3HAKOB, BKIIOYAIOUINX MOKA3aTeNt MPOTyKTUBHOCTH, 37I0POBbS, IKCTEphepa, PepTUILHOCTH U aJalTHBHOCTH.
Lenpro paboTHI SIBISUIACH HASHTH(GUKALIUS YCTONYMBEIX CEEKIMOHHBIX THIIOB )KMBOTHBIX C HCIIOIB30BaHHEM anroputma K-
CPEIHHX U MOCIEYIOUIeT0 aHaIu3a METOIOM Ti1aBHBIX KoMIoHeHT (PCA). B uccnenoBanue BximtoueH 2141 ObIK aBCTpUIICKOTO
MIPOUCXOXKICHUS, JaHHBIE IO KOTOPHIM OBUTH CTaHIapTH3UPOBAaHBI U 00pabOTaHBI ¢ MPUMEHEHHUEM JIBAIIATH CEJIEKIHOHHBIX
MHICKCOB. B pe3ynbTaTe BBIIEICHO YeThIPe YCTONYUBBIX KIIACTepa, pa3IHyYatoNInXCs 0 COBOKYITHOCTH TeHETHUSCKUX TIPH3HA-
koB. lucriepcronnsiii ananm3 (ANOVA) moarBepani CTaTUCTUIECKYI0 3HAYUMOCTD pas3inudnit Mexy kinacrepamu (p<0,001)
1o OOJIBIIMHCTBY TMOKa3aTenei, BKIIto4Yas oOmumi nHaekc mieMeHHoi nenHoctd (RZG), npoaykruBHocts (RZM), 310poBhE
(RZOko) u peprunsrocts (RZN). Busyanusaius merogom PCA mo3Bosnia HoATBEpIUTh OHOIOTHUECKY0 000CHOBAHHOCTD M
YCTOHUMBOCTH KiacTepoB. [TomyueHHbIE pe3ylbTaThl CBUICTENBCTBYIOT O BBICOKOI T€TepOreHHOCTH UMIIOPTHOW MOMYJISIIUHH
TOJIIITHHOB U MO3BOJISTIOT UCTIONH30BAThH BBLBICHHBIE THITHI B KAUECTBE OCHOBBI IS IOCTPOCHUS HAIMOHATIBHOM CHCTEMBI TH-
nu3aiuy OBIKOB-TIPOU3BOIUTENEH, HANIPABICHHON Ha MOBBIIEHHE 3P ()EKTUBHOCTH CENIEKIIMOHHOTO MPOIIecca 1 aIalTallUIo 3a-
pyOexHOTro TeHO(OHIa K OTEYECTBEHHBIM YCIIOBHUSIM.

KuioueBble ci10Ba: K1acTepHBIiT aHaIN3, OBIKH-TIPOM3BOUTENH, CENIEKIINS, TONIITHHCKAs IIOPOIa, IIIeMeHHast IeHHOCTh, PCA,
ANOVA, uHzieKChI IPOTYKTUBHOCTH, TUIIM3AIIHS.

The article presents a methodology for cluster typification of Holstein breeding bulls based on a comprehensive set of
breeding traits, including productivity, health, exterior, fertility, and adaptability indices. The purpose of the study was to iden-
tify stable selection types of bulls using the K-means clustering algorithm followed by principal component analysis (PCA).
The dataset included 2,141 Austrian Holstein bulls, standardized and analyzed across twenty selection indices. Four stable
clusters with distinct genetic profiles were identified. Analysis of variance (ANOVA) confirmed statistically significant differ-
ences (p <0.001) among clusters for most traits, including the total breeding index (RZG), productivity (RZM), health (RZOko),
and fertility (RZN). Visualization via PCA validated the biological basis and stability of the identified groups. The results
indicate a high level of genetic heterogeneity in the imported Holstein population and provide a foundation for developing a
national typification system of breeding bulls, aimed at improving selection efficiency and adapting foreign genetic material to
Russian livestock production conditions.

Keywords: cluster analysis, breeding bulls, selection, Holstein breed, breeding value, PCA, ANOVA, productivity indices,
typification.
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ONITUMMU3ALUSI COCTABA TIPUPOJHBIX CAXAPOCOJEPXKALIUX CPE]
JJIs1 BAOCUHTE3A JIMN3UHA MUKPOBHBIMHU NPOJAYHEHTAMU
(Optimization of the composition of natural sugar-containing mediums for biosynthesis of lysine by microbial producers)

Annomayus. JIN3MH — aMHHOKHCIIOTa, KOTOpasi He00X0AMMa YeJIOBEKY M )KUBOTHOMY JUIsl IIUTAHUS, HCIIOJIb3YyeTCs B (hu-
3MOJIOTHUECKHX TIpolieccax. B HacTosmee BpeMst HaOMoaaeTcst 3SHaUMTENbHBII 00beM IIPOMBIIUICHHOTO POHU3BOJICTBA JIN3HHA.
Ero momy4arot myreM ruipoinsa OTXOJO0B ITHIENEpepadaThIBAEMbIX MPOU3BOACTB C IPUMEHEHHEM MHKpPOOHOIOTHYECKOTO
cuHTe3a. CHIPBEBRIMH MCTOYHHUKAMU JUTS TIPOW3BOJCTBA JIM3HMHA SIBISIOTCS MeJlacca, KyKypy3HBIH SKCTPAKT, MOACOTHETHBII
HIPOT, OTPYOH, MSCOKOCTHASI U PHIOHAsI MyKa, parc. BaxkHbIil KpUTEPHl MO MOUCKY CHIXKEHUSI U3IEPIKEK Ha MPOM3BOICTBO L-
JIM3MHA — 3TO pa3paboTKa MUTATENBHBIX CPel IS KYITbTHBAPOBAHHS IPOAYLEHTOB, CIOCOOHBIX 00ECTIEUNTh MaKCUMaIbHBII
BBIXOJ] aMUHOKHUCIIOT. B 1aHHO# paboTe NpoBeIeHO HCCIIeA0BaHHUE TI0 ONTUMH3ALIUY [TUTATEIbHONW caxapocoAepKalei cpepl
JUTSL KYJTTHBHPOBAHMSI MUKPOOHBIX NPOAYLEHTOB aMHHOKUCIOT Corynebacterium, Brevibacterium n Bacillus. OnTuMH3auio
MTUTATENILHBIX CPEJl IPOBOAMIM METOJJ0M bokca-YuiicoHa ¢ MpUMEHEHUEM MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA C BApbUPOBa-
HHEM (aKTOPOB KOHLIEHTPAIMU IUTATELHOM CPeIbl: IIENTOHA, IPOXOKEBOM IKCTPAKTa, peAyLHPYIOMINX BenlecTB. B kadecTse
0OBEKTOB HCCIICIOBAHUS HCIOJIB30BAIM MUKPOOHBIE TPOIYUEHTH aMUHOKUCIOT - Corynebacterium glutamicum B-1085,
Corynebacterium glutamicum B-11609, Bacillus subtilis B-4828, Bacillus subtilis AJ11779, Brevibacterium flavum B-11404,
Brevibacterium flavum B-11635. JIng o160pa IpOayKTUBHBIX MUKPOOHBIX POAYLIEHTOB JIU3UHA IIPOBOAMIN CKPUHHUHT OaKTe-
PHANBHBIX IITAMMOB Ha ONITHMU3UPOBAHHON MHUTATEIFHOM Cpeie C MENTOHOM, IPOJOKEBBIM OKCTPAKTOM U (PepPMEHTOIH3aTOM
COJIOMBI TIIICHUIIB KAK UCTOYHHUKA PEAYIUPYIOIINX BEIIECTB. Y CTAHOBICHO, YTO MEPCIEKTHBHBIM IITAMMOM — MPOIYIIEHTOM
mm3uHa seisiercs C. glutamicum B-1085. B pesynbrare npoBeAeHHBIX HCCIEIOBAaHUI ONPE/ICNICH COCTaB MUTATEIBHON CPeIbl
s kynerusupoBanusi Corynebacterium glutamicum B-1085: nenton — 20,4 r/11; qposxokeBoi SKCTpakT — 6,7 r/11; hepmeHTO-
JIU3AT COJIOMBI TieHUIbl — 28,2 1/71. KoHIeHTpalus JIM3uHa B KOHEYHOM MPOyKTe coctaBuia 11,9 r/im.

Knrwouesvie cnosa: JIM31H, MI/IKpO6HLII71 OpoaylcCHT, 6I/IOCI/IHT63, nurareiibHasd cpeaa, TOJIHBIN CI)aKTOpHBIﬁ OKCIICPHUMCHT, OIITU-
MuU3anus.

Annotation. Lysine is an amino acid that is necessary for humans and animals for nutrition and is used in physiological

processes. Currently, lysine production is large-scale. It is obtained by hydrolysis of waste from poultry processing plants using
microbiological synthesis. The raw materials for the production of lysine are molasses, corn extract, sunflower meal, bran, meat
and bone meal and fish meal, rapeseed. An important criterion for finding a reduction in the cost of L-lysine production is the
development of nutrient media for cultivating producers capable of maximizing the yield of amino acids. In this work, a study
was conducted to optimize a nutrient-rich sugar-containing medium for the cultivation of microbial producers of amino acids
Corynebacterium, Brevibacterium and Bacillus. Optimization of nutrient media was carried out by the Box-Wilson method
using a complete factor experiment with varying the concentration factors of the nutrient medium: peptone, yeast extract, re-
ducing substances. Microbial producers of amino acids were used as objects of research - Corynebacterium glutamicum B-1085,
Corynebacterium glutamicum B-11609, Bacillus subtilis B-4828, Bacillus subtilis AJ11779, Brevibacterium flavum B-11404,
Brevibacterium flavum B-11635.
To select productive microbial lysine producers, bacterial strains were screened on an optimized nutrient medium with peptone,
yeast extract, and wheat straw fermentolysate as a source of reducing substances. It has been established that a promising lysine—
producing strain is C. glutamicum B-1085. As a result of the conducted studies, the composition of the culture medium Coryne-
bacterium glutamicum B-1085 was determined: peptone — 20.4 g/l; yeast extract — 6.7 g/l; wheat straw fermentolysate — 28.2
g/1. The lysine concentration in the final product was 11.9 g/1.

Keywords: lysine, microbial producer, biosynthesis, nutrient medium, complete factor experiment, optimization.
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IPUMEHEHHUE BOJIOCOB HA OCHOBE ITPOITIOJINCA U POJINOJIBI PO30OBOM
IPU )KEJE3OJEPUIUTHBIX COCTOSHUAX Y KOPOB
(Use of propolis and rhodiola rosa boluses in corps with iron deficiency)

AHHoOTanud. B cTarbe npeacrasieHbl pe3ybTaThl SKCIIEPUMEHTA, IIOCBSILEHHOr0 Ipobiieme xene30eUIUTHON aHeEMUN
Y TOJIITHHCKUX KOPOB, COJEPIKAIIUXCS B YCIOBHAX MPOMBIIIIEHHOTO KoMIuIekca. JKenezoneduurHas aHeMus sIBISIETCST pac-
MIPOCTPaHEHHBIM 3200JIEBAHUEM CPEIU MOJIOYHOTO CKOTa, 0COOCHHO CPe/id BBICOKOIPOIYKTUBHBIX MOPO/JI, TAKUX KaK TOJIITHH-
cKuii cKoT. HemoctaTouHOCTE Kere3a BeIeT K CHIKEHHIO TIPOU3BOAUTEIBHOCTH )KUBOTHBIX, YXYALIEHHIO KauecTBa MOJIOKA U
YMEHBILIEHHIO OOILIEH JKU3HECIIOCOOHOCTH MOT0JIOBbs. VICHONb30BaHHE TPAJUIIMOHHBIX METOJOB JICUEHHS C HCIOJIb30BaHUEM
MPENapaToB CHHTETUIECKOTO MPOUCXOXKICHHUS 3a4acTyI0 COIPOBOXKIACTCS PSIIOM MOOOUHBIX 3((HEKTOB, BKIIOYAs aJUIepruie-
CKHE peaKliy U HapylUIeHne MUKPO(IOPHI KUIIEYHUKA. DTO JUKTYET HEOOXOJMMOCTh Pa3pab0TKH HOBBIX MOJX0J0B K KOPPEK-
K geunnTa xKejae3a, OCHOBaHHBIX Ha MMPUMEHEHNH HATYPAJIbHBIX IPENapaToB pacTUTENHFHOTO MMPOUCXOXKAeHNUs. Mccnenona-
HUS TPOBOAMIIM HA XUBOTHBIX BTOPOI1 JIakTanuu (MecsI| Mocje OTela), Y KOTOPBIX 0OHAPY)KEHO HHU3KOE CO/Cp’KaHHE ChIBOPO-
TOYHOTO KeJle3a B KpOBU. Y KOPOB KOHTPOJIBHO IPYIITEI ObIIT OCHOBHO PAIlMOH X03SHCTBa 03 MPUMEHEHHUS JOTIOTHUTEBHBIX
CpEICTB 3aMECTUTEIBHON Tepanuu, B KaueCTBE CPEJCTBA JJISi KOPPEKIHMHU JKeNe301e(UIUTHBIX COCTOSIHUI KOpOBaM IepBOU
OTIBITHOM TPYIITEI K OCHOBHOMY PAaIlOHY NPU YTPEHHEM KOPMIICHHH 3aJaBaji OOJIIOCHI HA OCHOBE IPOIIOJIHCA, & KUBOTHBIM
BTOPOM OIIBITHOM IPYIIIBI OCHOBHOW PAallMOH U OOJIIOCHI HA OCHOBE IIPOIIOJINCA U POJHOIIBI pO30BOi. Boutock! 3a1aBay B TeUeHUN
35 nHeit BMecTe ¢ KOPMOM OJIMH pa3 B JieHb. [IpoBeeHHBIH MOHUTOPUHT THOJIOTHYCCKHX (HAKTOPOB TIO3BOJIIET B Ka4eCTBE
3¢ deKkTHBHOrO cpeacTBa OOPHOBI ¢ MUKPOIIEMEHTO30M UCII0JIb30BAaTh OUOIOTMYECKU aKTUBHYIO 100aBKY B opMme OO0IIOCOB,
OCHOBAHHBIX Ha HAaTypaJbHBIX MHIPEIUEHTAX, KOTOPbIe OTIMYAIOTCS OOTaThIM BUTAMHHHO-MHHEPAJIbHBIM MpodmieM u 06ia-
JTAIOT BBIPA)KEHHBIM aHTHOKCHJIAHTHBIM U aJJalITOTCHHBIM JICHCTBHEM.

KiroueBble ¢j10Ba: TOJIITHHCKUE KOpPOBBI, CTPECC, CBIBOPOTOUTHOC KEJIE30, )I(GJ'IGSOJ_IG(I)I/ILII/ITHLIC COCTOsIHMA, aHTUOKCHUAAHThI,
aJlalITOTCHBbI, IIPOIIOJIUC, pOANOJIa PO30Bas.

Abstract. The article presents the results of an experiment on the problem of iron deficiency anemia in Holstein cows
kept in an industrial complex. Iron deficiency anemia is a common disease among dairy cattle, especially among highly productive
breeds such as Holstein cattle. Iron deficiency leads to a decrease in animal productivity, a deterioration in milk quality and a
decrease in the overall viability of livestock. The use of traditional methods of treatment using synthetic drugs is often accompa-
nied by a number of side effects, including allergic reactions and intestinal microflora disorders. This necessitates the develop-
ment of new approaches to iron deficiency correction based on the use of natural herbal preparations. The studies were conducted
on animals of the second lactation (one month after calving), in which a low serum iron content was found in the blood. The cows
of the control group had the main diet of the farm without the use of additional means of substitution therapy, as a means to
correct iron deficiency conditions, the cows of the first experimental group were given propolis-based boluses to the main diet
during morning feeding, and the animals of the second experimental group were given the main diet and boluses based on propolis
and Rhodiola rosea. Boluses were given once a day for 35 days along with the feed. The monitoring of etiological factors makes
it possible to use a biologically active supplement in the form of boluses based on natural ingredients that have a rich vitamin and
mineral profile and have pronounced antioxidant and adaptogenic effects as an effective means of combating microelementosis.

Keywords: Holstein cows, stress, serum iron, iron deficiency, antioxidants, adaptogens, propolis, rhodiola rosea.
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U3YYEHUE XUMHUKO-®PAPMALEBTUYECKUX U TOKCUKOJOTI'MYECKUX CBOMNCTB
HOBOU NTHBEKIIMOHHOU ®OPMBbI 'EITATOIMPOTEKTOPHOI'O ITPEITAPATA
(Study of chemical-pharmaceutical and toxicological properties of a new injectable form of a hepatoprotective drug)

AHHoTanus. B Hacrodiiee BpeMsl OueHb aKTyaJbHBIM BOIIPOCOM SIBIISIETCS MOJEPIKAHUE 3J0POBbS CEIbCKOX03SH-
CTBEHHBIX ¥ HEMPOAYKTUBHBIX KUBOTHBIX. CaMbIMHU paclipoCTPaHEHHBIMH SIBJISIIOTCS 3a00JIeBaHNs TelaToOnIMapHoi cu-
cTeMbl. BeTepuHapHbIe CIIeIUATUCThI B YCIOBUAX MPEANPUATHII 4aCTO BCTPEUAIOTCS C TAKUMMU NMATOJIOTHUSIMH KaK TUETH-
YEeCKUH TeraTo3, CBA3aHHbIN ¢ IeUIUTOM CelieHa, OaKTepHaIbHBIA I'elaTUT, pa3BUBAIOIINICS HA (JOHE YNOTpeOIeHNs B
IIUITY TOKCHYHBIX BeIecTB. Takum 00pa3oM, MOXKHO CHENaTh BEIBOJ O TOM, YTO I'€IIaTOIIATHH SBIISIOTCS CJIEICTBHEM BO3-
JICWCTBHSA TOKCHHOB HAa OPTaHU3M, a TAaKKe BBUAY HecOaJaHCHPOBAHHOTO MUTAHMSA M HEJOCTAaTKA BUTAMHUHOB B PalliOHE
XKHUBOTHBIX. J{J1s1 IeyeHns 3a001eBaHU TenaToOMIMapHON CHCTEMBI HAMHU OBIIIO NMPHUHSTO PEIICHUE CO3AaTh HHBEKIIMOH-
HyI0 ()OpMy TeaToNpOTEKTOPHOTO IIpenapara Ha OCHOBE CIICAYIONINX JICHCTBYIOINX BEIECTB: OPHUTHH, OepOepHH, Me-
TUITypalil, HAHOYACTHIIBI CEJIeHA.

KiiroueBble cj10Ba: renaroOuInapHas CHCTEMa, I'earo3, relaTiT, TOKCHYHbBIC BEIECTBa, OPHUTHH, OepOeprH, METUITypa-
LIMJI, HAHOYACTHUI[BI CEJICHA.

Abstract. Currently, maintaining the health of agricultural and non-productive animals is a very pressing issue. The
most common are diseases of the hepatobiliary system. Veterinary specialists in production conditions often encounter such
pathologies as alimentary hepatosis associated with selenium deficiency, bacterial hepatitis developing against the back-
ground of eating toxic substances. Thus, it can be concluded that hepatopathies are a consequence of the effects of toxins
on the body, and are also caused by unbalanced nutrition and lack of vitamins in the diet of animals. To prevent the devel-
opment of liver diseases, we decided to create an injectable form of a hepatoprotective drug based on the following active
ingredients: ornithine, berberine, methyluracil, selenium nanoparticles.

Key words: hepatobiliary system, hepatosis, hepatitis, toxic substances, ornithine, berberine, methyluracil, selenium na-
noparticles.
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BJIMSHUE BUOOPTAHUYECKHX YIOBPEHUI HA CTPYKTYPHBIE 2JIEMEHTBI ITPOJTY KTHB-
HOCTH APOBOM MIIIEHUIIBI B YCJIOBHUAX MMOJEBOI'O OIIBITA (2024-2025I'T.)
(Influence of bioorganic fertilizers on the structural elements of spring wheat productivity under field experiment
conditions (2024-2025))

AHHOTanus. B crarbe mpeacTaBiIeHbl pe3yibTaThl JBYXJIETHETO ITOJIEBOTO OTIBITA IT0 U3YUSHHIO BIMSHHS OHOynoOpeHuH,
cofiepXaliyue aKTUBHBIC METa0OIUTHI MOYBEHHBIX MUKPOOPTAHU3MOB HAa CTPYKTYPHBIE JIEMEHTHI YPOXKAHOCTH JBYX COPTOB
SIPOBO# MsTKO# meHunsl — «Japbs» u « Tpuaga». [IpoBenena crarucTudeckas 00paboTKa JaHHBIX C pPac4ETOM CPETHEro 3Ha-
YeHHsl, CTAHIAPTHOTO OTKJIOHEHUs U Kod((ulMeHTa Bapuanui. AHAIN3 CTPYKTYPHBIX 3JEMEHTOB MPOMYKTHBHOCTH SPOBO
TIIEHUIIBI TO3BOJIHII BEISSBUTH PAa3INYHYIO CTEIIEHb CTA0OMIBHOCTH MOP(OIOTrHIECKUX IPU3HAKOB B OTBET HA TOJIOBBIE H3MEHE-
HUS YCIIOBUI M MPUMEHEHNEe OHoOpraHnveckux ynoobpennii. Takue mapamMeTpsl, Kak 4UCIO 36pEeH B ITaBHOM KOJIOCE M Macca
3epHa ¢ IIIaBHOTO KOJIOCA, MPOJIEMOHCTPHPOBAIIN OTHOCUTENBHYIO CTAOMIBHOCTE BO BPEMEHN HE3aBUCHMO OT T0JIa BEIPAIIBa-
HUs. YCTaHOBIJICHO, 4TO 00paboTKa OHOYIOOPEHUSIMH CIIOCOOCTBYET JOCTOBEPHOMY YBEIMUYCHHIO KyCTUCTOCTH (B 2—4 pasa),
00111el MacChl 3epHA C PACTCHUS M CTA0MIM3AIMK TPOYKTHBHOCTH. HanOobIuii moaokuTenbHbIi 3 dexT Habmoaancs npu
HCTIOIb30BaHUK OUOYI00PEHUIA, MOTYUYSHHBIX Ha OCHOBE OHOTEXHOJIOTHH MOYBEHHOH MHKPOOHOTON JYrOBOrO CeHa, MOICTHU-
JIOYHOTO HAaBO3a U COJIOMBI Tpednxu. [Byx(hakTopHbIi aucriepcuoHHbi anann3 (ANOVA) BBISIBIIT BRICOKO3HAaUUMOE BIIHSTHHE
kak copta (p < 0,001), Tak u Bapuanra oo6padoTku (p < 0,001) Ha 0OUIYIO MacCy 3epHa C pacTEHHs, a TaKKe JOCTOBEPHOE
B3aUMOJEeHCTBHE MeXAY dTUMHE (hakropamu (p = 0,01), uto yka3siBaeT Ha nud HepeHINPOBAHHYIO PEAKIINIO COPTOB HA PUMe-
HsieMBbIe IIpernapathl. [IpoBeieHHbIe ABYXJIETHHE HCIIBITAHHS ONOOPTaHUIECKUX YIOOpEHHH CBUIETENBCTBYET O BBICOKOM OIHO-
POIHOCTH PEaKIK PaCTeHHUIT Ha 00pabOTKy ¥ CTaOMIILHOCTH JIeiicTBUS. Pe3ynbraThl MOATBEPKJAIOT IEPCIIEKTUBHOCTD MTPUMeE-
HEeHUs] OMOYNOOpEHUH TSI TTOBBILEHUS] TPOAYKTHBHOCTH H YCTOWYHBOCTH SIPOBOM IMIICHUIIBI B YCIOBUSIX M3MEHYHUBOTO KIH-
Mara.

KiroueBsbie cioBa: sipoBas mnieHuIa, OnoynoOpeHus, CTpykTypa ypoxaitnoctu, macca 1000 3épeH, KycTHCTOCTb, KOJIOC, MO-
JIEBOW OMBIT, CTATHCTUIECKUI aHaIN3.

Abstract. The article presents the results of two years of field experience in studying the effect of various biological
products on the structural elements of the yield of two varieties of spring soft wheat — "Daria" and "Triada". Statistical pro-
cessing of the data was performed, calculating the mean, standard deviation, and coefficient of variation. Analysis of the struc-
tural elements of spring wheat productivity revealed varying degrees of stability of morphological traits in response to annual
changes in conditions and the use of bioorganic fertilizers. Parameters such as the number of grains in the main spike and the
grain weight per main spike demonstrated relative stability over time, regardless of the year of cultivation. Biofertilizer treatment
was found to significantly increase tillering (by 2—4 times), total grain weight per plant, and stabilize productivity. The greatest
positive effect was observed with biofertilizers obtained through biotechnology using the soil microbiota of meadow hay, bed-
ding manure, and buckwheat straw. A two-way analysis of variance (ANOVA) revealed a highly significant effect of both variety
(p <0.001) and treatment (p < 0.001) on total grain weight per plant, as well as a significant interaction between these factors
(p = 0.01), indicating differential responses of the varieties to the applied products. Two-year trials of bioorganic fertilizers
demonstrate a high degree of uniformity in plant response to treatment and consistent performance. The results confirm the
potential of using biofertilizers to improve the productivity and resilience of spring wheat in variable climates.

Keywords: spring wheat, biological products, yield structure, weight of 1000 grains, bushiness, ear, field experience, statistical
analysis.
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KOPMOBBIE MTOKA3ATEJIM U YPOKAHHOCTH 3EPHA CPEJHEPAHHUX T'MBPUIOB KYKYPY3bI
(Feeding indicators and grain yield of mid-early corn hybrids)

Kykypy3a - ofHONeTHEE paCTeHUE, 3aHUMAET BAXKHOE MECTO B CEIILCKOM XO3sHCTBE Kak B Poccum, Tak v Ha MEXTy-
HApOIHOM ypoBHE. E€ IEeHHOCTh onpenersieTcs, Ipexk/Ie BCEro, BEICOKOH MUTATEIBHOCTHIO JIJIS HYK]] )KUBOTHOBOJICTBA,
a TakXke MIUPOKHM CIICKTPOM NMPUMEHEHHS B MUIICBOW HHAYCTPUH. B CBSI3UM ¢ 3TUM, HAOIIOMACTCS TCHCHIIUS K YBEIIH-
YCHHUIO TUIONIA/ICH, OTBOIUMBIX IO MOCEBBI KYKYpPY3bl. AKTUBHO BeIETCs padoTa 10 CO3aHHI0 BHICOKOA(D(HEKTHUBHBIX
rUOPUIOB, KOTOPBIC 00IaJat0T MOBBIIICHHON YCTONYHMBOCTBIO K Pa3InYHBIM 3a00JCBAHHUSIM U BPEIAMTEIISM, CIIOCOOHBI
JTaBaTh BBHICOKUE YPOXKaW M XapaKTEPU3YIOTCS OTIMYHBIMHU TIOCEBHBIMU CBOWCTBAMH CeMsH. Ha muTarensHy0 eHHOCTh
KOPMOB BJIHSCT MX XUMHUYECKHI COCTaB, KOTOPEIH, B CBOIO O4Yepeb, POPMHUPYETCS O] BO3ICHCTBHEM TeHETUKU THOPHU-
ITOB, TIOTOTHBIX YCIIOBHH U arpOTeXHUKH. KyKypy3HOE 3epHO BBIACIACTCS BEICOKOH SHEPTeTUICCKOM [IEHHOCTRIO, OTIepe-
Kast TI0 STOMY ITOKa3aTeNf0 OONBIIHMHCTBO IPYTUX KyIbTyp. OQHAKO €T0 MUIIeBas HEHHOCTh UMEET CBOM OCOOCHHOCTH:
OHO COZIEPXKUT MEHBIIIE CHIPOTO POTEHHA, HO IIPH 3TOM OOJIBIIIE JKUpa, YeM APYTHe 3epHOBBIC KopMa. OOBEKTaMu HCCIte-
JIOBaHMH OBUTH BHIOpaHBI CpeHEpaHHUE THOPUIBI KYKYpy3bl, Takue kak [18521, Poranro, EBpocrap, Dnuior, Xa60m ¢
Pa3HBIM HMHACKCOM CKOPOCIEIIOCTH. B X0/e M3yueHHs KOPMOBBIX XapaKTEPUCTHK CPEIHEPAHHUX THOPUIOB KyKYpY3bl
OBLTO YCTaHOBJICHO, YTO YPOBCHB CHIPOTO MPOTEHHA BapbHpoBascs B mpeaenax ot 9,20 1o 9,43%. Conepxanue ChIpoit
KJIETYATKHU COCTaBmIO 2,55-2,66%, coiporo sxkupa — 4,22-4,26%, ceipoit 30561 — 1,43-1,45%. YpoxkaltHOCTb SIBISIETCS O/1-
HHUM U3 OCHOBHBIX [IOKa3aTelieH, TaK KaK OHa 3aBUCHT OT MPUMEHSEMBIX arpONpPUEMOB B ICPUO]] BO3ICIIBIBAHUS KYIBTYPHI
Y MOYBEHHO-KIMMATHYECKHUX yCIOBUM. B HamieM ombITe ypoxKailHOCTb CpelHEpaHHUX THOPHIOB cocTaBuiaa 6,67-7,91
T/Ta.

KoaioueBble cii0Ba: THOpHIBI KyKypy3bl, CpeJHEPaHHHE, KOPMOBBIE TIOKA3aTeIH, YPOXKAWHOCTh, 36pPHO KyKypY3bl, HHIEKC
CKOPOCTIENOCTH

Corn is an annual plant that occupies an important place in agriculture both in Russia and internationally. Its value
is determined, first of all, by high nutrition for the needs of animal husbandry, as well as a wide range of applications in
the food industry. In this regard, there is a tendency towards an increase in the area allocated for corn crops. Work is
actively underway to create highly efficient hybrids that have increased resistance to various diseases and pests, are ca-
pable of producing high yields and are characterized by excellent seed sowing properties. The nutritional value of feed is
influenced by its chemical composition, which in turn is influenced by the genetics of the hybrids, weather conditions,
and agricultural practices. Corn grain stands out for its high energy value, ahead of most other crops in this indicator.
However, its nutritional value has its own characteristics: it contains less raw protein, but more fat than other grain feeds.
The objects of research were selected medium-early corn hybrids, such as P8521, Rotango, Eurostar, Epilogue, Hubble
with different precocity indices. In the course of studying the fodder characteristics of mid-early corn hybrids, it was
found that the level of crude protein varied between 9.20 and 9.43%. The content of crude fiber was 2.55-2.66%, crude
fat — 4.22-4.26%, crude ash — 1.43-1.45%. Productivity is one of the main indicators, since it depends on the agricultural
practices used during the cultivation period and soil and climatic conditions. In our experience, the yield of mid-early
hybrids was 6.67-7.91 t/ha.’

Keywords: corn hybrids, mid-early, forage, yield, corn grain, precocity index
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ONTUMMU3BAILIMS PELHENTYPHI NEJIBMEHEN C HCIIOJIb30BAHUEM
PACTUTEJIbHOU BUOJIOTMYECKUA AKTUBHOM JOBABKH*
(Optimization of Dumpling Formulation Using a Plant-Based Biologically Active Additive)

AHHoTanusi. B paboTe paccMOTpeHO BIUsIHUE OMOJIOTHYECKH aKTUBHOM T0OABKH PaCTUTEIBHOIO MPOUCXOKICHHS
Ha (hopMHpoBaHUE HUBUKO-XUMHIECKUX M OPTaHOJICIITUYECKUX XapaKTEPUCTHUK TebMeHel. JlodaBka BHOCHIIACH B MsIC-
HOH ¢hapmr B go3upoBkax 1, 3 u 5 % npu GUKCHpOBaHHOM cofep)kaHnu noOaBku B Tecte (5,24 %). OneHka oOpa3ioB
BKIIOYajla M3MEPEHHE MacChl CIMHWYHOTO W3JEIHS, TOJIIMHBI TECTOBOH OOOJIOYKM M €€ IIBA, COOTHOIICHHS «Te-
cTo:apin», MaccoBOI 101M OeIIka 1 XKHPa, a TAKKEe OPTraHOJIENTHYECKHUX TApaMeTPOB BKyca, apoMaTa ¥ COYHOCTH. Y CTa-
HOBIICHO, YTO BHECEHHUE NOOABKH MPHUBOAUT K 3HAYUMOMY YBEIHUYCHHIO TOJIIUHBI TeCTOBOM obomouku (Ha 83-108 %,
p<0,001) n Tommuusb! MecT 3anenku (Ha 83-97 %, p<0,001), uTo cBA3aHO ¢ MepepacpepeICHIEM BIIard MEXLy TECTOM
u (apmeBoii cuctemoil u GopMupoBaHHEM OoJiee TIIOTHOW CTPYKTYpHl. MaccoBas mois Oenmka yBennumnBaiach Ha 4,0-
4,2 % (p<0,001), a >xupa — Ha 5,1-5,3 % (p<0,001) oTHOCUTETBHO KOHTPOJIS, YTO CBUAETEIBCTBYET O KOHIIEHTPUPOBAHUHI
HYTPUEHTHOH (ha3bl IpU CHIKEHUU cBOOOHOI Biaru. Pe3ysbpraThl OpraHoNenTH4ecKol OIEHKU TOKa3bIBAIOT, YTO BHE-
ceHue J00aBKU He HapylllaeT XapaKTepHOr0 MSICHOTO BKyca M apoMara npoaykra. OJJHako IpH J03UpoBKe 5 % oTMeueHo
CHIDKCHHE COYHOCTH HAYMHKH, OOYCJOBJICHHOE TMOBBIIICHHOW BIIArOYICPKUBAIOIICH CIIOCOOHOCTBIO TECTOBOI 000-
soukd. ONTUMAaIBHON TO3UPOBKON yCTaHOBJICHO 3HaueHUE 3 %, MPU KOTOPOM JIOCTUTaeTCs TEXHOJIOIMYECKOE PaBHOBE-
CHE CHCTEMBI: M3JIeINe COXPAHSAET €CTeCTBECHHbIC MOTPEOUTENbCKHE CBOMICTBA U IEMOHCTPUPYET YIydlleHHbIE TOKa3a-
TEJIV TIUIIEBON IIEHHOCTH. [loydeHHbIe JaHHBIE TOATBEPKAAOT 1IEIecO00Pa3HOCTh MIPUMEHEHHS PACTHTEIBHBIX (yHK-
IIMOHAJBHBIX HHIPEMEHTOB B PEENTypax MSACHBIX 1MOIy(haObpHKaTOB € 1IEJIbI0 MOBBIICHHS CTPYKTYPHOH CTaOMIBHOCTH
U pa3paboTKH NPOJYKTOB (YHKIIMOHAIGHON HAMPABICHHOCTH C PACIIMPEHHBIM HYTPHEHTHBIM NpoduieM 0e3 moTepu
OpraHOJIENTHYECKUX KaYeCTB.

KiroueBble ciioBa: nCJIbMCHU, (l)yHKHI/IOHaJ'H)HI)Ie HUHI'PCIUCHTDI, OHOJIOTMYECKU aKTHBHAS }IOGaBKa, (I)I/I?)I/IKO-XI/IMI/I‘IG-
CKHEC CBOI‘/’ICTBa, OPraHoOJICITUYCCKUE MTOKAa3aTCIIN.

Abstract. The study examines the effect of a plant-based biologically active additive on the formation of physico-
chemical and organoleptic characteristics of dumplings. The additive was incorporated into the meat filling at levels of 1,
3, and 5 %, while its content in the dough remained fixed at 5.24 %. The evaluation included measurements of individual
product mass, dough shell thickness and seam thickness, dough-to-filling ratio, protein and fat content, as well as sensory
attributes such as taste, aroma, and juiciness. It was established that the addition of the ingredient led to a significant
increase in dough shell thickness (by 83—108 %, p<0.001) and seam thickness (by 83—97 %, p<0.001), which is associated
with moisture redistribution between the dough and the filling system and the formation of a denser structural matrix. The
protein content increased by 4.0-4.2 % (p<0.001), and the fat content by 5.1-5.3 % (p<0.001) relative to the control,
indicating nutrient phase concentration due to a reduction in free moisture. Sensory evaluation showed that the addition
of the ingredient did not impair the characteristic meat flavor and aroma of the product. However, at a dosage of 5 %, a
decrease in filling juiciness was observed, associated with increased water-binding capacity of the dough shell. The dos-
age of 3 % was identified as optimal, ensuring technological balance: the product retains its natural consumer properties
while demonstrating improved nutritional value. The findings confirm the feasibility of using plant-based functional in-
gredients in the formulation of meat semi-finished products to enhance structural stability and to develop health-oriented
functional foods without compromising sensory quality.

Keywords: dumplings, functional ingredients, biologically active additive, physicochemical properties, sensory analysis.
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O HEKOTOPBIX OCOBEHHOCTSX MMTAHUS COTPYTHUKOB CITACATEJIbHOM CJYKBbI
(About some features of nutrition for rescue service employees)

B cratbe mpencraieHa oneHKa Npo(ecCHOHAIBHBIX PUCKOB COTPYAHUKOB CIIacaTelIbHBIX CIIYXkO0, MOABEpraro-
IIMXCS 3HAUUTEIILHOMY BO3JIEHCTBHIO OMACHBIX M 0CO00 BPETHBIX BO3AEHCTBHUIL. 3ydeH cocTaB MUHEPaIbHBIX BEIECTB,
aMUHOKHUCIJIOT YU BUTAMHMHOB B MCCIIEyeMOM IHUIIEBOM MIPOAYKTE, a TaKKe MPOBE/IEH A TECTOB Ha ONpeAeieHUe aHTU-
TOKCHYecKoro 3 dexra mpyu Bo3AEHCTBUU Ha 3KCTPAKT 00pa3ua TecT-00beKkTa Paramecium caudatum. C LeNIbIO BBISBIIE-
HUSI [TOJIE3HBIX CBOMCTB MUILEBOIO MPOYKTA MO 3aIUTE OPraHu3Ma OT MaryOHOro BO3JEHCTBHS CBOOOIHBIX PAJHKAIOB
oTpezieTieHa aHTHOKCHAAHTHAS AaKTUBHOCTb.

KiaroueBble cjioBa: HHH.[GBOﬁ CTaTyC, MUTaHUC MOXKAPHBIX, HpO(I)eCCI/IOHaJ'IBHLIe PHUCKH, pALITAOHBI TUTAHUA, aHTHUOKCH-
JAaHTHAd aKTUBHOCTb, MUHCPAJIbHBIC BCIICCTBA, AMUHOKHNCIIOTHI, BATAMUHBI, Paramecium caudatum.

This article presents an assessment of the occupational risks faced by rescue workers exposed to significant hazard-
ous and particularly harmful influences. The composition of minerals, amino acids, and vitamins in the food product was
studied, and a series of tests were conducted to determine its antitoxic effect when exposed to an extract of a Paramecium
caudatum test sample. To identify the beneficial properties of the food product in protecting the body from the harmful
effects of free radicals, its antioxidant activity was determined.

Keywords: nutritional status, firefighter nutrition, occupational risks, diets, antioxidant activity, minerals, amino acids,
vitamins, Paramecium caudatum.
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