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HamsaTu Honsikoea FOpusi AnexkceeBnua
C. A. I'punenko, P. P. ®arky/iun

B crarbe mpencraBneH HaydHBIN, TBOPYECKHUA M KU3HEHHBIN MyTh KaHIUAATa CEIhCKOXO3IUCTBEHHBIX HAyK, MPO-
(eccopa FOpust Anekceesnua Ilomskora. [Ipodeccop FO.A. TTonSIKOB sSBISIICS aBTOPOM MHOTHX YHUKAJIBHBIX 300THTHC-
HUYECKHUX UCCIIC0BAHUM M BHEC OOJBINION BKJIA]] B CTAHOBJICHHE M PA3BUTHE CEIIbCKOTO X03s1icTBa YessOMHCKOM 00IacTH.

Knroueswvie cnosa: y4eHbl, 100WUIICH, HAyYHBINH U )KU3HEHHBIN TBOpYecKui myTh, FO.A. ITonskoB.
In memory of Polyakov Yuriy Alekseevich
S. A. Gritsenko, R. R. Fatkullin

The abstract presents the life and creative path of candidate of agricultural sciences, professor Polyakov Yuriy Alek-
seevich. Professor Polyakov Yu.A. was the author of many unique zoohygienic studies and made a great contribution to
the formation and development of agriculture in the Chelyabinsk region.

Keywords: scientist, anniversary, scientific and life and creative path, Yu.A. Polyakov.
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OneHka KOPMOBOIi ICHHOCTH 3epPHA HOBBIX THOPUAOB KYKYPY3bl, CO3JaHHBIX C y4acTHeM HHOPeIHBIX JHHUH
Cubupcxoro punmnansa BHUHUK

C. B. I'youn, A. M. JlorunoBa, I. B. I'eTny

Kykypy3a ocTaercs He3aMEHUMOM KOPMOBOW KYJIBTYPOH Oliarojapsi BBICOKOM MOTEHIIMATLHON YPOXKaHHOCTH, YHH-
BEPCAbHOCTH HCITOJIb30BAHMS M BEICOKOW KaJIOpUtHOCTH 3epHa. B Ypano-CuOupckoM perrnoHe 3Ty KyJIbTypy BhIpalinBa-
FOT TIIAaBHBIM 00pa30M JIJIsl 3aTOTOBKU CHIJIOCA. B BRICOKOKa4ECTBEHHOM CHIIOCE JIOJIS 3epHA JTOJKHA COCTaBITh 38—50 %,
MMO3TOMY KOPMOBYIO IIEHHOCTh CHJIOCA B 3HAYUTEIILHOW CTEIEHU 00yCIaBIMBACT COACPIKaHUE B 3€pPHE Kpaxmalia, )KHpa,
KJIETYATKH W mpoTenHa. Llenbio uccienoBanuii Obljia OIIEHKA COIEPIKaHUS OCHOBHBIX MHUTATENBHBIX BEMIECTB (Kpaxmal,
KIIETYaTKa, JKUP, IPOTEHH) B 36pHE HOBBIX MEPCIEKTUBHBIX THOPUIOB KYKYpy3bl. OOBEKT UCCIICIOBAHHS — 36PHO HOBBIX
rUOPHUIIOB KyKypY3bl, TOTYYEHHBIX yTeM CKpeluBaHus TectepoB Beepoccuiickoro HUU kykypy3ssl (. IIsTuropek) ¢ us-
OpeTHBIMU TUHUSIMH, co31aHHbIMU B CubupckoM ¢unnane BHUUK (r. Omck). Yposxait 3epHa ObUT OJyYEeH Ha ONBITHOM
nosie CO BHUUK B 2022 rony. [IpoBenena oreHka THOPUIOB Ha CKOPOCIIEIOCTh, YpOXKail 3epHa, COACpKAaHUE B 3epHE
1 BBIXOJ C | ra moceBa OCHOBHBIX MUTATENBbHBIX BEIIECTB: Kpaxmala, KJIeT4aTKH, IPOTerHa 1 Kupa. Brixon kpaxmana
W3 3epHa BapbupoBai ot 2,44 1/ra 10 5,61 1/ra, )xupa — ot 0,14 1/ra 1o 0,37 1/ra, nporenHa — ot 0,25 1/ra no 0,78 T/ra.
C yuerom nokazarernst DAO BbIIEICHB! 2 TPYIIIBI THOPUIOB, COUCTAIONINX B ce0e KOMIUICKC XO3SHCTBEHHO IIEHHBIX Ka-
yecTB. ['mOpunet RDT7/05M X Om 26 (PAO 140) 1 RDT1058/11C x Om 42 (DPAO 150) coueraroT B ceOe BRICOKHI BBIXOJ]
kpaxmadia ¢ 1 ra (5,27-5,55 1/ra), nporeuna (0,64—0,73 1/ra) u xwupa (0,30-0,34 1/Ta).

Knrouesvie cnosa: KyKypy3a, THOPHI, KOPMOBasi IIEHHOCTH 3€pHA, KpaxMal, POTEHH, KHP.
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Evaluation of the nutritional value of grains of new corn hybrids, created with the participation
of inbred lines of the Siberian branch of All-Russian Scientific Research Institute of Corn

S. V. Gubin, A. M. Loginova, G. V. Getz

Corn remains an indispensable fodder crop due to its high potential yield, versatility of use and high calorie content of
grain. In the Ural-Siberian region, this crop is grown mainly for silage harvesting. In high-quality silage, the proportion of
grain should be 38-50 %, therefore, the feed value of silage largely determines the content of starch, fat, fiber and protein
in the grain. The aim of the studies was to assess the content of major nutrients (starch, fiber, fat, protein) in the grain of
new promising corn hybrids. The object of the study is the grain of new corn hybrids obtained by crossing testers of the
All-Russian Scientific Research Institute of Corn (Pyatigorsk) with inbred lines created in the Siberian branch of All-Rus-
sian Scientific Research Institute of Corn (Omsk). The grain harvest was obtained on the experimental field of the Siberian
branch of All-Russian Scientific Research Institute of Corn in 2022. The hybrids were evaluated for early maturity, grain
yield, grain content and yield from 1 ha of sowing of main nutrients: starch, fiber, protein and fat. Starch yield from grain
varied from 2.44 t/ha to 5.61 t/ha, fat — from 0.14 t/ha to 0.37 t/ha, protein — from 0.25 t/ha to 0.78 t/ha. Taking into ac-
count the FAO indicator, 2 groups of hybrids are identified, combining a complex of economically valuable qualities. The
hybrids RDT7/05M x Om 26 (FAO 140) and RDT1058/11C x Om 42 (FAO 150) combine a high yield of starch with 1 ha
(5.27-5.55 t/ha), protein (0.64—0.73 t/ha) and fat (0.30-0.34 t/ha).

Keywords: corn, hybrid, feed value of grain, starch, protein, fat.
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HccnienoBanue BJMSIHUS TEPMUYECKOIl 00pa00TKHM HA KaueCTBEHHbIE MOKA3aTe/ M IPUOOB BellleHKH
E. H. HeBepos, JI. B. JIudennena, U. A. Koporkuii, A. /I. Tionun, O. B. Cannmena

Llenbio MccnenOBaHUS SBISCTCS ONPECICHNE BIMSHAC TEPMUUECKOI 00pabOTKN XOI0I0M Ha yCIOBUS, CPOKH Xpa-
HEHHS M KAYE€CTBCHHBIC ITOKA3aTEIH KyIbTUBHPYEMBIX TPHOOB BEIICHKH. PacCMOTpPEHBI peXKUMBI XOIOAUIBHOM 00paboTKI
nipu Temmepatypax Muayc 30 °C u munyc 60 °C (ecTecTBeHHass KOHBEKIIHSA), a Takke MUHYC 25 °C (BBIHYXKIEHHAs KOH-
BekLHMsA). B kauecTBe uccine1oBaHuii HCIIOIB30BAHbI CBEXXHE IPUOBI BELLIEHKH B BHJIE CPOCTKOB. [ToCTpOeHBI TEpMOTpaMMBbl
3aMOpPaXUBAHUS MIPU JAHHBIX TEMIIEPaTypHBIX PEXUMAaX Ui ONpEAeTIeHUs MPONOHKUTEIBHOCTH MPOLEecca 3aMOpaku-
BaHMS U TEPMOIPAaMMBbI Pa3MOPAKUBAHUS cpa3y MOCIIE MPOIecca 3aMOPAXUBAHUSI IPU KOMHATHOU Temneparype 20 °C
C LIENBIO OTIPEACTICHUS MTOTEPU MACCHI. BBISBICHO, YTO MPOJOIKUTENBHOCTD MPOIECCa 3aMOPAXKUBAHIS TPHOOB BEIICHKH
pu Temrieparype MuHyc 25 °C (BbIHYXICHHas] KOHBEKIIMs) CaMbIid HETIPOIOJKUTEIBHBIN U MOYTH B 2—3 pa3a MEHBbIIIE,
4yeM IpHU Jpyrux TeMIepaTypHbIX peskumax. [lorepu maccel npu pa3MopaxXUBaHUU cpasy MOCIe Mpolecca 3aMopakrBa-
Hus npu Temieparype munyc 30 °C okazanuchk B 2 paza OoJibllie, YeM NPHU JPyTruX paccMarpuBaeMbIx napamerpax. Op-
FaHOJIENTHUECKUE TT0Ka3aTeNld IpHOOB B IPOLECCE Pa3MOPAXKHUBAHUS Cpa3y MOCIE 3aMOPO3KH IPH BCEX TEMIEPATYPHBIX
pekuMax He u3MeHIICh. CTpyKTypa rpuOoB Oblia yIpyroii, He BiIaskHOIH. Onpe/eneHbl OpraHojJenTHYeCKUe OKa3aTenu
rpuOOB BEIICHKH B IIPOIECCE XPAHEHHUS B TeUCHHE 2 MecseB npu Temneparypax Muayc 30 °C, munyc 60 °C n MuHyC
25 °C. bbuio ycTaHOBJIEHO, YTO XpaHEHHE NMpu TemmneparypHbix pesknMax mMuHyc 30 °C u munyc 25 °C oueHb CHIIBHO
BIIHSICT HA OPTaHOJICTITHUCCKUE MTOKA3aTeIN TPHOOB BEIICHKH, €€ TeKCTypa Oblla MATKOW M BOJISHUCTOH. TemrmepaTypHbIit
pexuM xpaHeHust MuHyc 60 °C mpakTHYecKd He IMOKa3ajl HUKaKUX CYIECTBEHHBIX MU3MEHEHHH B OpPraHOJeNTHYECKUX
MOKa3aTessiX JaHHOTO BU1a IPOLYKIIHH.

Knioueguie cnosa: TpudHI, TeMIIepaTypa, IpoLecc 3aMOPasKUBAHMUS, POLIECC Pa3MOPAKUBAHNS, OPTaHOIECITHICCKHE
[10Ka3aTeju, CPOK XpaHEHUI.

Study of the of heat treatment effect on the quality indicators of oyster mushrooms
E. N. Neverov, L. V. Lifentseva, 1. A. Korotkiy, A. D. Tyunin, O. V. Salishcheva

The purpose of the study is to determine the impact of cold heat treatment on the conditions, shelf life and qual-
itative indicators of cultivated oyster mushrooms. The modes of refrigeration treatment at temperatures minus 30 °C
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and minus 60 °C (natural convection), as well as minus 25 °C (forced convection) were considered. Fresh oyster mush-
rooms in the form of splices were used as research. Freezing thermograms were constructed at these temperature condi-
tions to determine the duration of the freezing process and the thawing thermogram immediately after the freezing process
at room temperature 20 °C to determine the weight loss. It was found that the duration of the process of freezing oyster
mushrooms at a temperature minus 25 °C (forced convection) is the shortest and almost 2—3 times less than under other
temperature conditions. Mass losses during thawing immediately after the freezing process at a temperature of minus
30 °C turned out to be 2 times more than at other considered parameters. Organoleptic indicators of oyster mushrooms dur-
ing thawing immediately after freezing at all temperature conditions did not change. The structure of the mushrooms was
elastic, not moist. Organoleptic indicators of oyster mushrooms during storage for 2 months at temperatures minus 30 °C,
minus 60 °C and minus 25 °C were determined. It was found that storage at temperature modes minus 30 °C and minus
25 °C greatly affects the organoleptic indicators of oyster mushrooms, its texture was soft and watery. The storage tem-
perature of minus 60 °C showed practically no significant changes in the organoleptic parameters of this type of product.

Keywords: mushrooms, temperature, freezing process, thawing process, organoleptic indicators, shelf life.
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SWOT- u PEST-anaiu3bl 1Jis1 IPOeKTHPOBAaHNS 3TANOB CO31AHUS COPTa
I1. H. Hukoaaes, O. A. FOcoBa

CoBpeMeHHbIe peanuu TpeOyIoT MepecMoTpa TeHACHIUH 3HaYUTEIIbHOTO UMIIOPTa ChIPbs CEIbCKOXO35HCTBEHHOTO
MIPOM3BOJICTBA JJIsi 00eCIIeUeHUs] HACEICHUSI OTEYECTBEHHOW NPOoAyKIHel. 3aaueii JaHHOTO TIPOEKTa SBISIETCS pacCMO-
TPEHHE OCHOBHBIX BOIPOCOB JUIS YCIHEIIHOTO CO3JaHMS COPTOB CEJIBCKOXO3SHCTBEHHBIX KYNIBTyp B 3amagHoil Cubupm.
PaccmoTpeHune criTbHBIX H CITa0BIX CTOPOH MPOEKTa, a TAKKE aHaJIM3 BHENIHUX (PaKTOPOB MpoBe/eH ¢ moMotnso SWOT-a-
HaJIM3a, ollcHKa BHelnHeld o0ctaHoBkH — PEST-ananmzom. PEST-ananu3 nmokasain: MOJOKUTEILHBIM MOTUTHYCCKUM (akK-
TOPOM Pa3BUTHUS PACTEHUEBOJUECKOM OTpaciii OKa3bIBaeTCs yCUJICHHE Mep M0 MMIIOPTO3aMELICHHIO; JOIIOTHUTEIbHbBIN
9KOHOMUYECKHUI CTUMYI K PAa3BUTHIO OTPACIH — 3TO POCT JIOXOJ0B MOTpeOUTENeH U, KaK CIIeJCTBUE, YBEIUYCHHUE CIIpOca
Ha MPOAYKIHIO, IPOU3BEJCHHYIO U3 MECTHOTO CHIPhS; KOCBEHHOE BO3/ICHCTBUE HA YCIICITHOCTh MPOEKTA OKa3bIBAET COLIU-
AJIBHBIN (haKTOP, TAKOH KaK IMOJTOTOBKA MOJIOJIBIX CIIEIIHATUCTOB; YCKOPEHNE TEXHOJIOTHYECKOTO IIPOTpecca BIeUeT 3a Co-
00l coKpallleHue CPOKOB CO37[aHUsI HOBBIX COPTOB W MX BHEJApeHHE B Mpou3BoacTBO. CormacHo ganHbiM SWOT-ananusa,
Haubouee cuibHbIME cTopoHamu @I'BHY «Owmckuit AHLy B peanu3anuu nporpaMMbl CO3JIaHHUSI HOBBIX COPTOB SIBIISETCS
HAJIMYME YCTOWYHBBIX JENOBBIX CBsI3ei CO CTEHKXOnaepamu, KBaau(UIPOBAaHHBIX KaJpOB, CEJICKIIMOHHOTO Marepraa
U TEXHOJOTHW €ro BO3zeNbIBaHUs. TakuM oOpa3oM, B MPOEKTE CO3IaHUS COPTa, KPOME CEIEKIIMOHEPOB, JOKHBI OBITh
3aJIeHiCTBOBaHbI CIIEUANMCTHI PA3IMYHBIX OTpacieil U HarpapieHuid. OnpeneneHrne puckoB MO3BOJISIET 3apaHee CIPOrHO-
SUPOBATH U NMPEAOTBPATUTH CPLIB pPCATN3AlUU NIPOCKTA IMPU YCIOBUM KOHTPOJIA HA KaXJIOM €T0 J3Tarlic. MapKeTHHFOBbIﬁ
IIJIaH, OLIEHKA CEIMEHTOB PbIHKA, a TAK)KE BHYTPEHHUX U BHELIHUX CTEHKXOJIJEPOB MO3BOJIUT YCIIEIIHO BHEIPUTH HOBBII
copT Ha peIHOK. OCHOBHOW NMPOAYKT NpoeKTa — npojaxka jauueH3uu npennpustueM AIIK amns BeipamyBaHus HOBOTO CO-
pTa; peainzalus ChIpbs NepepadaTbIBAIOIIUM IPEAIPUITUIM.

Knroueswie cnosa: SWOT-ananus, PEST-ananus, npoekrt, copt, puck, cCTeHKxomnep.
SWOT and PEST analyses for designing the stages of variety creation
P. N. Nikolayev, O. A. Yusova

Modern realities require a revision of the trend of significant imports of agricultural raw materials to provide the
population with domestic products. The aim of this project is to consider the main issues for the successful creation of
crop varieties in Western Siberia. Consideration of project strengths and weaknesses, as well as analysis of external factors
was carried out using SWOT analysis, assessment of external conditions — PEST analysis. The PEST analysis showed that
a positive political factor in the development of the crop industry is the strengthening of import substitution measures; an
additional economic incentive for the industry development is the growth of consumer incomes and, as a result, an increase
in demand for products made from local raw materials; an indirect impact on the success of the project has a social factor,
such as the training of young professionals; the acceleration of technological progress entails a time reduction for creating
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new varieties and their introduction to production. According to the SWOT analysis, the strongest aspects of the Federal
State Budgetary Scientific Institution “Omsk Agrarian Scientific Center” in the implementation of the program for creating
new varieties are the presence of stable business relationships with stakeholders, qualified personnel, selection material
and technologies for its cultivation. Thus, in addition to breeders, specialists from various industries and areas should be
involved in the project for creating a variety. Identification of risks allows to predict in advance and prevent disruption of
the project implementation controlling it at each stage. Marketing plan, assessment of market segments, as well as internal
and external stakeholders will make it possible to introduce a new variety to the market successfully. The main product of
the project is the sale of a license by an Agro-industrial complex for the cultivation of a new variety; sale of raw materials
to processing enterprises.

Keywords: SWOT analysis, PEST analysis, project, variety, risk, stakeholder.
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KoHTpoJib Teny10Boro cocTossHUusi TypOOKOMIIPECCOPOB CeJIbCKOX035iiCTBEHHBIX MALLIMH
A. B. I'punenko, A. 1O. bypues, A. I. [1atos, K. U. Jlykomckuii

B cenbckoXo3siicTBEHHOM MAIlHHOCTPOCHUHU aKTHUBHO HUCTIONB3yeTcs TypOoHamtyB. Typookommpeccopsl (TKP) ce-
rofiHsl ycTaHaBiIMBaloT Ha 90 % aBTOTPaKTOPHOM TEXHUKH, HCIIOIb3yEMOM B CEJIbCKOM XO03sicTBe. B pesynbrare aHanusza
copMynrpoBaHa mpodiieMa 3aMeIICHHST HISKTPOHHBIX KOMIOHEHTOB U CHCTEM Ha 0OJiee MPOCTHIE PEIICHHS: YCTaHOBKY
B CHCTeMY cMasku jaBurarenst BHyTpeHHero cropanus ([IBC) nByx ruapoaxkymynstopoB (IAKB) — mpokauuBaroiero
U nurarouiero. PaccMorpenue Teopun Bompoca IOKa3blBaeT, uTo ucnoib3zoBanue [AKDB B cucteme cMasku M03BOJISIET
K 180-if cexyHe, mpomieamei ¢ MOMeHTa BbIOera, CHU3UTh TeMIiepaTypy noamunanka potopa TKP ma 15 °C. IIpoBenen-
HBIC PAcYeThI TO3BOJIMIIN YCTAHOBUTH 00beMbI pabounx kamep 'AKD nmpokaduBaroiero u muTariero, KOTopblie COOTBET-
CTBEHHO coctaBmiu 4,5 u 1,2 nutpa. B MeToandeckoit yactu nccnenoBanus rpeacrapieHsl cpoektupoBanubie [AKD u
cXeMa MOZEPHU3UPOBAHHOM CUCTEMBI cMa3Ku. B akcriepuMeHTanbHOM YacTu paboThl yCTaHOBIIEHO, YTO B IITATHOM PEKU-
Me mpu octaHoBke /IBC BpeMsi cHU)KEeHUS BeNUUYMHBI AaBieHus nepen noqmunaukom TKP go 0 cocraBiser menee 5,25
cexyHabl. Torma kak BpeMs BbiOera TypOoxoMmnpeccopa npojgorkaercs oT 10 1o 20 cexyHI B 3aBUCHUMOCTH OT PEXHMA.
Takum 00pa3om ¥4 BpeMeHH BbhIOETa MOAIIUITHUK HAXOAUTCS MPH TIOANMTKE HYJIEBbIM jaaBieHueM. YcraHoBka [AKD mo-
3BosisieT Oosiee 20 CeKyH/T TIOJIEpKUBATh pabodee JaBlieHUE Y OAMUITHUKA. Tak, npu HadaipHOM JnaBiennu 0,599 Mlla
K KoHITy 20-if ceKyH/pI OHO cHIKaeTcs Bcero Ha 0,13 MIla, obecrieunBasi ¢ BBICOKHMM 3allacoM IMOJITUTKY MOIIHITHUKA
TKP mocTymaromuM CBEKHM MAaciIoM. Pe3ynnbraTsl SKCIIepUMEHTATBHONW pabOThl ¢ YI€TOM BapbHUPOBAaHHS TeMIIEPaTyPhI
BXOJIHOTO MacJia B MoAMMUIHUK TypOokommpeccopa 7, = 70...90 °C no3BossioT ONPEAENUuTLCS ¢ rpaHuamMu dpHexTrs-
HoctH padboTs! noammnHUkoB TKP, nx moanuTku u ryuieil npokaunBaeMocTd Macia. B pabounx 30Hax 4acTOT BpaleHUS
Basia poropa TKP 65 000—75 000 muH"' 1ipyt MUHHMAJIBHBIX BXOAHBIX naBieHusx 0,10-0,15 MIla paboyas Temneparypa
Maciia roBsimaercs 10 111 °C, 9to siBisieTcs OIM3KUM Pe3yabTaToM K MPeNeIbHBIM 3HAYCHHUSIM TeMIiepatyp macna. [lo-
BBIIIICHHE BEJIMYUHBI JaBieHust macna 1o 0,25 Mlla B 30He Tex xe gacToT Bpamenus Basia poropa TKP npuBonuT k cHu-
YKEHUIO TemriepaTypsl Macia 1o 106 °C. [IpaBmwibpHas mogdopka padounx oosemoB 'AKDB mo3BonsieT n3dexars meperpesa
MOJIIIMITHUKOB M Macia, odecrnedns rnpu 3ToM 3ddektuBHyto padory IBC Ha 001X BOBMOXKHBIX PEKUMAX.

Kniouegvie crosa: nBurarens, cUCTeMa CMasKM, HOANIMITHUKH, TYPOOKOMIIPECCOp, THAPOAKKYMYIATOP, MIPOKadKa,
CMa3Ka, TEIIOBOM PeXUM.

Thermal monitoring of agricultural machinery’s turbochargers
A. V. Gritsenko, A. Yu. Burtsev, A. G. Patov, K. I. Lukomskiy

Turbocharging is actively used in agricultural engineering. Nowadays turbochargers are installed on 90 % of automo-
tive and tractor equipment used in agriculture. As a result of the analysis, the problem of replacing electronic components
and systems with simpler solutions was formulated: the installation of two hydraulic accumulators in the lubrication sys-
tem of an internal combustion engine (ICE) — pumping and feeding. Consideration of the theory of the issue shows that the
use of hydraulic accumulator in the lubrication system allows reducing the temperature of the rotor bearing of turbocharger
by 15 °C by the 180th second since the runout. The designed hydraulic accumulators and the scheme of the upgraded
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lubrication system are presented in the methodological part of the study. In the experimental part of the work, it was
found that in the normal mode, when the ICE is stopped, the time for reducing the pressure in front of the turbocharger’s
bearing to 0 is less than 5.25 seconds. Whereas the runout time of the turbocharger lasts from 10 to 20 seconds depending
on the mode. Thus, % of the run-out time of the bearing is at zero pressure feeding. The installation of hydraulic accu-
mulator allows for more than 20 seconds to maintain the operating pressure of the bearing. Thus, at an initial pressure
of 0.599 MPa, by the end of the 20th second, it decreases by only 0.13 MPa, providing the bearing of the turbocharger
with a high supply of incoming fresh oil. The results of experimental work, considering the variation of the temperature
of the inlet oil to the turbocharger bearing T = 70...90 °C, make it possible to determine the limits of the efficiency of
the turbocharger bearings, their replenishment and better oil pumpability. The operating oil temperature rises to 111 °C
in operating areas of rotation speed of the turbocharger rotor shaft 65,000—75,000 min' with minimum input pressures
0f 0.10-0.15 MPa. It is close to the limit values of oil temperatures. Increasing of oil pressure up to 0.25 MPa in the area
of the same rotation speed of the rotor shaft leads to decreasing of oil temperature to 106 °C. The right choice of working
volumes of the hydraulic accumulators allows avoiding overheating of bearings and oil, while ensuring efficient operation
of the ICE in any possible modes.

Keywords: engine, lubrication system, bearings, turbocharger, hydraulic accumulator, pumpability, lubrication, ther-
mal mode.
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JKCcNepuMeHTAIbHbIE UCCIeJ0BAHUS 110 ONpeAeIeHUI0 PABHOMEPHOCTH PACKJIAIKU KJIYyOHell kapTodes
BBICAKUBAIOIIUM ANNAPATOM JMCKOBOI0 THIIA

P. P. JlarbinoB

B nipezcraBieHHOM Marepuale MPHUBEJACHBI aHAIUTHYCCKHE 3aBUCUMOCTH, KOTOPBIC OMUCHIBAIOT BIIMSHUC ITapame-
TPOB U PEKUMOB PabOThI BRICAXKHBAIOIIETO YCTPOMCTBA IUCKOBOTO THIIA HA PABHOMEPHOCTH IpoIiecca MOCaJKH KIyOHEeH.
AHanu3 nony4YeHHbBIX JaHHBIX MPHUBOAWT K BBIBOMY, YTO HAa BEJIMYHMHY PAaBHOMEPHOCTH MOAa4Yu KIyOHEH rpeoliajaro-
iee BIUSTHUE MMEET YIJIOBas CKOPOCTh BBICAKMBAIONIETO anmapara. [ ycTaHOBIEHHS ONTHMAaIbHBIX KOHCTPYKTUBHBIX
U KHHEMATUYCCKUX HapaMeTpOB 6I>IJ'II/I HpOBeI[eHLI 3KCHepI/IMeHTBI HyTeM Bapr/IpOBaHI/ISI napaMeTpOB IIoCaI04YHOT O
YCTPOMCTBA, OCHOBBIBAsICh HA TEOPETUYCCKHUX NPEANOCHIIKAX W aHAJIM3e JuTeparypbl. Takum oOpa3om, Oiaromaps wc-
CJICZIOBAHUIO TEXHOJIOTHH MOCAIKH OTNPEACTICHBI (haKTOPhI, KOTOPhIC BIHUSAIOT Ha pabouuii mporiece, Takue Kak yriioBas
CKOPOCTh (®, KOTOpPasi BapbUPYETCsl B 3aBUCHUMOCTH OT MOCTYIATEIBHON CKOPOCTH arperara }J M pacCTOSHUS k MEXIy
KIyOHSIMH KapToderst B 00po3e. B kauecTBe kpuTepust OLlEeHKH OblIa B3sTa PABHOMEPHOCTh PACKIIAJIKU KIIyOHEW KapTo-
(ens. CormacHo MPOU3BEICHHBIM pacdeTaM, ObLTH YCTAHOBJICHBI ONITUMAIIbHBIC MTApaMeTpPhI JJIsl BRICAKUBAOIIIETO arlia-
para auckoBoro Tuma. KomudecTBo siueek Ha JUCKOBOM arapare paBHO 8, MOCTynareiIbHas CKOPOCTh V= 8 kM/4, IIyOnHa
MOCaaKU @ = 2—3 CM, yIJIOBasi CKOPOCTh BBICAXKHMBAIOIIIETO anmapara o = ot 6,5 10 7,5 ¢! obecneunBaroT HE0OXOMUMOE
paBHOMEpHOE pa3MelicHue KiyOHel kapTodens npu uHtepBasie 0,25 M Mexay cocenHuMH KiyOHsMU. [Ipeacrasiena
MO/JIeJTb 00BEKTA UCCIICIOBAHMSI BTOPOTO TOPSIIKA MPOoLIecca MOCAJKH KIyOHeH!, MoKa3aHbl rpad)uKy MOBEPXHOCTH OTKIIUKA
PaBHOMEPHOCTH P OT yIIIOBOM CKOPOCTH, CKOPOCTH JIBUIKEHUSI arperara v niryOuHbI mocaaku. Takum o0pa3oM, OTyUYeHbI
AHAJIMTUYECKHUE 3aBUCUMOCTH KaueCTBa PacKiIa ki KIYOHEH OT pe:KUMOB pabOThl M MapaMeTPOB BBICAKUBAIOIIETO ariia-
paTa. Hocamca KapTO(l)eJ'IH BKCl'IepI/IMeHTaJ'II)HLIM BBICA)KNBAKOIIIUM annapaTOM JUCKOBOI'O THUIIA 06CCHGIH/IBaeT pa3Meme—
Hue 1o 80 % xiryOHel B mpefesiax HeoOXoauMoro Jomnycka, npodre 20 % pa3meleHsl CBbIIIe Jomycka 10 10 cM.

Kniouegvie cnosa: kaprodeins, KITyOeHb, IKCIIEPUMEHT, PABHOMEPHOCTD, pacKiiaika KIryOHel, mocaka, ammapar.
Experimental studies to determine the evenness of the placement of potato tubers with a disc-type planting device
R. R. Latypov

The submitted material presents analytical dependencies that describe the influence of parameters and operating
modes of a disk-type planting device on the evenness of the tuber planting process. Analysis of the obtained data leads

to the conclusion that the angular velocity of the planting apparatus has a predominant effect on the value of evenness
in the supply of tubers. The experiments were carried out by varying the parameters of the planting device to establish
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the optimal design and kinematic parameters. These experiments were based on theoretical assumptions and analysis of
literature. Thus, thanks to the study of planting technology, factors that influence the workflow, such as the angular velocity
o, have been determined. It varies depending on the translational velocity of the aggregate V and the distance k between
the potato tubers in the furrow. The evenness of the placement of potato tubers was taken as a criterion for evaluation.
According to the calculations, the optimal parameters for the disk-type planting device were established. The number
of cells on the disk apparatus is 8, the translational speed V = 8 km/h, the planting depth a = 2-3 cm, the angular velocity
of the planting apparatus o = from 6.5 to 7.5 s provide the necessary evenness placement of potato tubers at an interval
of 0.25 m between adjacent tubers. A model of the study object of the second order of the tuber planting process is pre-
sented. The graphs of the surface of the evenness response from the angular speed, the speed of movement of the unit and
the planting depth are shown. Thus, analytical dependencies of the quality of the tuber placement on the operating modes
and parameters of the planting apparatus are obtained. Planting potatoes with an experimental disc-type planting appara-
tus provides placement of up to 80 % of tubers within the required tolerance, the other 20 % is placed above the tolerance
of up to 10 cm.

Keywords: potato, tuber, experiment, evenness, placement of tubers, planting, apparatus.
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KoMmnbloTepnoe MonesnpoBanue Ha 6a3e SimInTech acunxponHoro reseparopa xoxaeBaJbHbIX MAIINH
C. B. Ocbkun, H. C. Bapakuun, M. C. Xpucropopos

MHorue yueHHbIe pacCMaTpUBAIOT PEKUMBI paOOThl ACHHXPOHHOTO TeHepaTopa U MpeaaraloT MaTeMaTHYeCKue MO-
JIeNN [T OTTMCaHusl (PU3NYECKUX MPOIIECCOB, POTEKAIONINX BO BpeMs ero padoThl. B 0OJBIIMHCTBE CBOEM paccMaTpH-
BaeTcs KBUBaJICHTHAs T-o0pa3Hast nim I'-00pa3Hast cxema 3aMeIIeHHs ¢ TIOAKITIOYeHHOH aKTHBHO-NHAYKTHBHON HArpy3-
koii. B ocHOBe pacuera JIexXuT onpenencHre OanaHca akTHBHBIX U PEAKTUBHBIX TIPOBOIMMOCTEH C YIETOM HEIWHEHHOCTH
XapaKTepUCTUKH HaMarHW4MBaHus MaliumHbl. CaMm pacueT 06e3 NPUMEHEHUs NPUKIIaJHOTO MPOrpaMMHOTO obecreueHus
OTJIMYAETCS 3HAUYUTENFHOU TpyAoeMKocThIo. CyliecTByomuye rpado-aHaTuTHYECKUe METObl HA OCHOBE KPYTOBBIX JIU-
arpaMM Ha CEroJHSLIHUN MOMEHT IMPHUMEHSIOTCS] PEIKO B CBSI3U CO CJIOKHOCTBIO peaju3allii aBTOMATU3AlUH PacyeToB.
Bce dare nosBISFOTCS ¥ UCTIONIB3YIOTCSI CTICIMAIbHBIC TPOTPAMMBI WIIH TIPOTPAMMHBIC KOMITJICKChI, HMUTHPYIOIIHE pa-
00Ty PIEKTPOOOOPYIOBAHHUS B PA3IHYHBIX PSKUMAX, BHCITHAN BU OJTOK-CXEMBI HMUTAIIMOHHON MOIETH TIPEICTABISIETCS
B BUJIC TPUHITUITNAIILHON 3JICKTPUIECKOH cXeMbl. B cTaThe mpuBeieHa mpodiieMa co31aHus POCTOH U HAIVISTHOM OJIOK-cXe-
MbI UIMUTAIIMOHHON MOZETIN aCHHXPOHHOIO T'eHepaTopa /Ul MUTaHUA JOXK/IeBalbHOM MarmHel. [Ipemioxkena 6mok-cxema
MMUTAILIMOHHON Mozeiu B mporpaMMmHoM koMmiuiekce SimInTech, kotopast HarIsiIHO OTpakaeT OCHOBHBIE 0COOEHHOCTH
paboThl aCHHXPOHHOTO T'eHepaTopa — Hamuuue octarodHoit J/1C, nCTouHMKa PEaKTUBHOM MOIITHOCTH, HEOOXOUMOTO MTPH-
BOJIHOTO MOMEHTA U T.1I. B pe3ynbrare MoneanpoBaHus OJTy4YeHbl 3aBUCUMOCTH YaCTOThI BPAIICHUSI, HAIIPSKEHUS U TOKA
OT BpeMeHH. JaHbI peKOMEHaNH M0 HACTPOUKE OJIOKOB ITOTyYCHHON MOJICIIH U TIOSICHEHUS K TTOJTyYCHHBIM PE3yIbTaTaM.
[TonmyueHHsle B Xx0[1€ MOAEIUPOBAHUS PE3YNIBTaThl CPABHUBAINCH C HKCIIEPUMEHTAIBHO MOTYYEHHBIMH JaHHBIMH, CXO/IU-
MOCTb Pe3yJIbTaToOB HaX0AuTcs B mpeaenax 9 %, usmepensslil Tok Harpysku 0,8 A npu Hanpsbxkenun 310 B.

Knrouesvle cnosa: aciHXpOHHBIIM TeHEPATOP, MOJCITMPOBAHKE, OCIIMILIOTPAMMa, HAMPSDKEHUE, 0K /IeBalIbHAS MAIIHHA.
Computer simulation based on SimInTech of an asynchronous generator of sprinkler machines
S. V. Oskin, N. S. Barakin, M. S. Khristoforov

Many scientists consider the modes of operation of an asynchronous generator and offer mathematical models to de-
scribe the physical processes that occur during its operation. In many cases an equivalent T-shaped or L-shaped equivalent
circuit with a connected active-inductive load is considered. The calculation is based on determining the balance of active
and reactive conductivities, considering the nonlinearity of the magnetization characteristic of the machine. The calcu-
lation itself without the use of application software is characterized by significant laboriousness. Existing graphical-an-
alytical methods based on pie charts are rarely used today due to the complexity of implementing automation of calcula-
tions. Increasingly, special programs or software complexes that simulate the operation of electrical equipment in various
modes appear. The appearance of the block diagram of the simulation model is presented in the form of a circuit diagram.

6



AIIK Poccuu. 2023. Tom 30. Ve 3

The article presents the problem of creating a simple and visual block diagram of a simulation model of an asynchronous
generator for powering a sprinkler machine. A block diagram of the simulation model in the SimInTech has been proposed.
It clearly reflects the main features of the asynchronous generator — the presence of residual EMF, a source of reactive
power, the required driving moment, etc. As a result of the simulation, the dependences of the rotation frequency, voltage
and current on time were obtained. It was given the recommendations for setting up the blocks of the resulting model and
explanations of the received results. The results obtained during the simulation were compared with experimentally ob-
tained data, the convergence of the results is within 9%, the measured load current is 0.8 A at a voltage of 310 V.

Keywords: asynchronous generator, simulation, oscillogram, voltage, a sprinkler machine.

YK 636.22/.28.053.2:612.015.3:612.017.11
DOLI: 10.55934/2587-8824-2023-30-3-393-398

CocTosiHHE 00MeHa BellecTB H HMMYHHOH CHCTEMbI HOBOPOKAEHHBIX TEJIST MO/ IeiicTBHEM OHOoNpenaparoB
A. B. Kasmues, B. I. CemenoB

Llenpio HacTosIEeH pabOTHl SBUIOCH U3y4YEHHE TUHAMHUKH OOMEHHBIX MPOLIECCOB U PAOOTHI MIMMYHHON CHCTEMBI
HOBOPOX/ICHHBIX TEJAT MOCJTE MPUMEHEHHS HAaTpHs HYKJICHHATa B COYCTAHWU C CHHACTPOJIOM 2 % KOpOBaM B MEPHOJ,
MpUOJIMKEHHBIA K oTeny. MccnenoBaHus BBITIONHEHBI Ha 0aze MOJIOYHO-TOBapHOW (epmbl Hmkeroponckoi obmactu
B OCEHHEe-3UMHUI nieprox rofa. OObEeKTaMH HCCIIETOBAHUS BBICTYIIHIIN KIMHIYECKH 30POBHIE TITyOOKOCTEIBHBIC KOPOBEI
TOJNIIITHHA3UPOBAHHON YEPHO-TIECTPOH ITOPOIBI U MOTYICHHBIE OT HUX HOBOPOXKICHHBIE TesaTa. KopoBaM ONBITHOM TpyTI-
el 32 3-9 nHeit nepen orenoM BBoauiu 0,2 %-ii BOGHBINA pacTBOP HATPUs HYKJIEHHATA B 103€ 5 MJI BHYTPUMBILIEYHO, O]
HOKpaTHO, a 3aTeM 1 Ma Cunsctporna 2 % BHYTPUMBIILIEUHO, OMHOKpaTHO. KopoBaM KoHTponbHOU rpynmnsl BBoguan 0,9 %
pacTBop XJopuaa HaTpust. MarepuasioM Il HCCICOBAaHMS CTaJI0 MOJIO3UBO M IIEPEXOIHOE MOJIOKO TTOJIOMBITHBIX KOPOB
¢ 1 mo 5-# ynoii 1 BeHO3HAas! KPOBB TEJST, KOTOPYIO MOTyYaji HEMOCPEACTBEHHO MOCTE POXKICHUS TeNIeHKa, yepe3 | gac mo-
CJIe BBITAaMBAaHUS MaTEPHHCKOTO MOJIO3HBA U HA 2-€ CYTKH )KU3HU. B pe3yibTrare sKcIiepuMeHTa OT KOPOB OIBITHOMN TPYIITIBI
OBbLIO MMOJIy4Y€HO MOJIO3UBO BBICOKOTO KayeCTBa, KOTOPOE coliepKaio 0osbiue xupa Ha 15,6 %, coMaTHYecKuX KIETOK — Ha
83,9 %, nmmyHornoOyanHoB Ha 22,61 % (P < 0,05). B kpoBH TeNAT ONBITHON IPYIIBI yCTaHOBIEHO O0Jiee BICOKOE KOJIH-
YECTBO IPUTPOLUTOB, TEMOTIIOONHA, UTO CBHACTENBCTBYET O 00Iee HHTCHCUBHOM NMPOTEKAHHH OKHCIUTEIEHO-BOCCTAHO-
BHUTEJIBHBIX TPOIIECCOB; MOBBIIICHUE COACPIKAHUS B KPOBH JIeHKOIUTOB Ha 11,6-29,9 %, OTHOCUTEIHHOTO U aOCOIOTHOTO
KoimdectBa T-TUMQOIMTOB COOTBETCTBEHHO Ha 6,0—6,6 % 1 27,1-52,7 %, 94TO CBUAETENBCTBYET O PAa3BUTHU KIETOYHOTO
3BeHa IMMYHHOI CHCTEMBI, TOBBIIICHUH YPOBHS 00IIero Oenka, raMMa-IIo0yIMHOB B UMMYHOTIIOOYIHHOB KiaccoB A, G
1 M — 0 TIOBBIIIIEHUH KOJIOCTPATBHOTO HIMMYHUTETA. B COBOKYITHOCTH C YCHIICHHOH HecTeIM()UIecKoi pe3UCTEHTHOCTHIO
TenaTa ObIcTpee alanTUPOBAIUCH K YCIOBUSM BHEIIHEH cpelibl M CTAHOBUIIMCH YCTOHYMBEE K HE3apa3HbIM 3a00JI€BaHUSM.

Knrouesvie cnosa: KOpoBbl, CTEIILHOCTh, HOBOPOXKICHHBIE TEJISITAa, 0OMEH BEIIECTB, KOJIOCTPAIbHBIA HIMMYHHTET, UM-
MYHOTTIOOYHHBI, HECTIEIU(IUIECKast PE3UCTCHTHOCTb.

Status of metabolism and immune system of newborn calves under the influence of biopreparations
A. V. Klyapney, V. G. Semenov

The purpose of this work was to study the dynamics of metabolic processes and the functioning of the immune sys-
tem of newborn calves after the use of sodium nucleinate in combination with synestrol in 2% of cows in a period close
to calving. The studies were carried out on the basis of a dairy farm in the Nizhny Novgorod region in the autumn-winter
period of the year. The objects of the study were clinically healthy deep cows of Holsteinized Black-and-White breed and
newborn calves received from them. Cows of the experimental group were injected 3—9 days before calving with 0.2 %
aqueous sodium nucleinate solution at a dose of 5 ml intramuscularly, once, followed by 1 ml of Synestrol 2 % intramus-
cularly, once. The cows of the control group were injected with 0.9 % sodium chloride solution. The material for the study
was colostrum and transitional milk of experimental cows from the 1st to the Sth milk yield and venous blood of calves,
which was received immediately after the birth of the calf, 1 hour after the mother’s colostrum was grazed and on the
2nd day of life. As a result of the experiment, high quality colostrum was obtained from cows of the experimental group,
which contained more fat by 15.6 %, somatic cells — by 83.9 %, immunoglobulins by 22.61 % (P < 0.05). In the blood of
calves of the experimental group, a higher amount of erythrocytes, hemoglobin was established, which indicates a more
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intensive course of redox processes; an increase in the content of leukocytes in the blood by 11.6-29.9 %, relative and
absolute T-lymphocyte count by 6.0-6.6 % and 27.1-52.7 %, respectively, which indicates the development of the cellular
link of the immune system, high level of total protein, gamma globulins and immunoglobulins of classes A, G and M — high
colostral immunity. In combination with enhanced non-specific resistance, calves adapted more quickly to environmental
conditions and became more resistant to non-communicable diseases.

Keywords.: cows, pregnancy, newborn calves, metabolism, colostral immunity, immunoglobulins, non-specific
resistance.
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IIpoduaakruka MeTad0IM4YeCKUX U THHEKOJIOTHYeCKHUX NATOJIOT Ui 110C/IepPOoI0BOro Nepuoia
MMMYHOKOppPeKIHeil 0pranusmMa Kopos

M. A. KoncrantunoBa, /I. A. Hukutun, B. I. Cemenos, E. /I. Yuprun

Llens manHOM pabOTHI — OIEHKA 3((EKTUBHOCTH UMMYHOKOPPEKIIUHN OpraHu3Ma KOpOB JJIsl MPO(UIAKTUKH O0e3-
Hell oOMeHa BElIeCTB M TMHEKOJOTHMUYECKUX MATOJIOTUH B TIOCIEPOOBOM Iepuoe. s mpoBeaeHHs UCCIe0BaHUH M0
MIPUHIIMITY TIAp-aHAaJIOroB ObIIIO CPOPMHUPOBAHO 3 TPYIIIHI KOPOB YHCICHHOCTHIO IO 15 royioB B Kax1oi (KOHTpoIbHas, 1-51
u 2-s onbiTHEIE). KopoBam 1-i1 onbiTHO#M Tpynmbl TpexkpaTtHo 32 60, 50 n 40 cyTok 10 oTeia BHyTPUMBIIIEYHO WHBEIIN-
pOBaTi IMMYHOTPOIHBIH mpenapat Prevention-N-E B 103e 10,0 M1 Ha rosoBy. KopoBam 2-# OMBITHO FpyTIITBI ITO TOW ke
cxeme MHbeuupoBanu npenapar Prevention-V. KopoBam KOHTPOJIBHOM TPYIbl KMMYHOTPOIIHBIE MIpenaparsl He MpuMe-
HSUIA. Y JKMBOTHBIX TOAOIBITHBIX I'PYIII q)HKCHpOBaJ'II/I IIOKa3aTcJIn KHI/IHI/IKO-(I)I/I?)I/IOJ'IOFI/I‘ICCKOFO COCTOsIHUS, YUUTbIBAJIU
320071€BaEMOCTbh, XapakTep TeueHus U 3(PPEKTUBHOCTh TEpallK aKyMepCKO-THHEKOJIOTHYECKUX MATOJOTHI U Oone3Hel
oOMEeHa BEIIEeCTB ¢ aKIEHTOM Ha TMarHOCTHKY KeTo3a. [laHHas cxema BBEJCHUS HMMYHOTPOITHBIX MIPENapaTroB Imokas3ajia
CBOIO 2(p(PeKTHBHOCTH B MpOoQHIaKTHKE OONe3HEH 0OMEHa BEIIECTB M I'MHEKOJIOTHUECKUX MATONOTHH B MOCICPOIOBOM
mepuosie. YCTaHOBICHO, YTO MMMYHOTPOIHEBIE Tpernapatsl Prevention-N-E u Prevention-V cIoCOOCTBYIOT CHIKCHUIO
y KOpOB 3a00JieBaeMOCTH KeTo30M B 1,75-2,33 pa3a u 00j1er4aror ero TeueHue, COKpPaIIeHUI0 CPOKOB OT/ICIIEHUS TUIOTHBIX
00071049€K U MPOPUIIAKTUKE aKyIIEPCKO-TMHEKOIOTMYECKUX 3a00IeBaHUH (CyOUHBOIIOIMS MAaTKH, YHIOMETPHT, MACTHT),
yiyulasi BOCIPOM3BOAUTENbHBIE KauecTBa 10 MoKa3aTessiM uHekca ocemenenus Ha 0,5—0,6, MpoAomKUTEILHOCTH Cep-
BHC-TIeproza Ha 19,6-22,2 cyTOK M TUIOJIOTBOPHOCTH NIEPBOro oceMeHeHus B 2,5—3,0 paza. OTMedeH Oosiee BhIpaKeHHBIN
MO3UTHBHBIH 3((heKT IMMYHOTpOIHOTO npernapara Prevention-N-E no otHomenwuto k Prevention-V.

Kntouesvie crnosa: xopoBbl, IMMYHOTpOIHbIE IIpenapaTsl Prevention-N-E u Prevention-V, keTo3, aKy1iepcko-ruHeKo-
JIoru4ecKue 3a00JeBaHUs, BOCIPON3BOANTEIBHbBIC KAUECTBA.

Prevention of metabolic and gynecological pathologies of the postpartum period by immunocorrection
of the body of cows

M. A. Konstantinova, D. A. Nikitin, V. G. Semenov, E. D. Chirgin

The purpose of this work is to assess the effectiveness of immunocorrection of cows for the prevention of metabolic
diseases and gynecological pathologies in the postpartum period. To conduct research on the principle of par-analogues,
3 groups of cows were formed with 15 heads each (control, 1st and 2nd experimental). Cows of the 1st experimental group
were injected intramuscularly with the immunotropic preparation Prevention-N-E at a dose of 10.0 ml per head three times
60, 50 and 40 days before calving. Cows of the 2nd experimental group were injected with Prevention-V according to the
same scheme. Cows in the control group were not treated with immunotropic drugs. In animals of experimental groups,
indicators of clinical and physiological state were recorded, the incidence, nature of the course and effectiveness of therapy
of obstetric-gynecological pathologies and metabolic diseases with an emphasis on the diagnosis of ketosis were taken
into account. This scheme for the introduction of immunotropic drugs has shown its effectiveness in the prevention of
metabolic diseases and gynecological pathologies in the postpartum period. It has been established that the immunotropic
preparations Prevention-N-E and Prevention-V help to reduce the incidence of ketosis in cows by 1.75-2.33 times and fa-
cilitate its course, reduce the time of separation of the membranes and prevent obstetric-gynecological diseases (subinvolu-
tion of the uterus, endometritis , mastitis), improving reproductive qualities in terms of the insemination index by 0.5-0.6,
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the duration of the service period by 19.6-22.2 days and the fruitfulness of the first insemination by 2.5-3.0 times. A more
pronounced positive effect of the immunotropic drug Prevention-N-E in relation to Prevention-V was noted.

Keywords: cows, immunotropic preparations Prevention-N-E and Prevention-V, ketosis, obstetric-gynecological dis-
eases, reproductive qualities.

VYIK 619:616-085.371:636.5
DOI: 10.55934/2587-8824-2023-30-3-404-409

IIpoBenenne npouaaKkTHYECKOH BAKIUHAIIMH MOT010BBS NITHILI (POIUTEIHCKOIO CTA/1a)
HA NMPOMBILLJICHHBIX NTHIEBOAYECKHX NPEANPUATUIX IPOTHB HU3KONATOTeHHOT0 TPUIINA NITHI THNIA A
B Kemeposckoii o01actu — Kysoacce

C. T. JIbicenko, A. A. 3aBbsiioB, A. H. Muponos, B. A. Ilnemkos

B nanHO# cTaThe MpeACTaBICHBI KPaTKHE XapaKTEPUCTHKH 3a00JI€BaHMSI IITHIIBI BRICOKOIIATOTEHHBIM M HA3KOIIATO-
TeHHBIM IPUIIIIOM IITHUII, 000CHOBAHUS HEOOXOJUMOCTH MPOBEICHHS HIMMYHHU3AIMU POAUTEIHLCKOTO CTaIa MPOTHUB 3a0071e-
BaHMs [THII, BEI3BAHHOTO BUPYCOM T'PHUIIA A, Ha MPOMBINUICHHBIX NTHIEBOAYCCKHUX MpeanpustusaX. Kiunuueckue mnpu-
3HAKU OOJIC3HU Y MTHIII, BEI3BAHHON BUPYCOM TpHIIA A ¢ HU3KUM YPOBHEM BHPYJICHTHOCTH, OYCHB [TOXOXKH Ha JPYTUe
WH(CKINOHHBIE OONIC3HN NTHUII, TaKue Kak bone3ns Hpiokacna, HHQEKIIMOHHBIN TapUHTOTPAXEUT MITHUI, HHPEKINOHHBIN
OpPOHXUT Kyp, MUKOIIIa3M03 U IpyTue. [1oaToMy BCe TPyIIBI ITUIIB! TODKHBI 0053aTENbHO HAIPABISTHCS B AKKPETUTOBAH-
HYIO TOCYJapCTBEHHYIO BETEPUHAPHYIO JIAOOPATOPHIO [Tl yTOYHEHHS JHATHO3a HA HI3KOIIATOTCHHBIN TPHIIII IITHUI C [IEITBIO
OIEPATUBHOIO MPUHITHS BCEX HEOOXOAMMBIX MEp MO KyNMUPOBAHUIO MHPEKIMU, KaK pabOTHUKaMU NTUle(GaOdpuKu, Tak
Y BETEpUHAPHBIMU CIEIIMATNCTaMU YTpaBieHus BetepuHapuu Kysoacca u cranunit mo 6ops0e ¢ 00e3HIMHU )KUBOTHBIX.
Hecmotpst Ha BOBMOXKHOCTS crieiuduaeckoil mpodUIaKTHKA HU3KOATOTEHHOTO TPHIIIA MITHII, MHCHUS YICHBIX Pa3/IeiIH-
nuch. OTHA peKOMEH Ty 0T IPOBOIUTE 00513aTEIFHY IO BAKITHHAIIHIO ITHIICTIOTOJIOBES IS IPEIOTBPAIICHHSI SKOHOMHIYE CKOTO
yirep0a 1 BeIHOca 3a00IeBaHus 3a Ipeielibl nTuieGadpuku. J[pyrue Ha000pOT MPEOoNararT, 4To TPOBEJICHUE UMMYHH3a-
ouH Ha ntunedadprKe B YCIOBHAX HATUYUS OONBINION CKyUYSHHOCTH MTHIIBI MOKET CIIOCOOCTBOBATh «TUXOMY» PacIpo-
CTPaHEHUIO BUPYCA FPUIINA NTHII, €F0 MyTALUH, U YTO CAMOE OIIACHOE, 00JIE3Hb MOXKET COYCTATHCS C IPYTUMH HEOTACHBIMU
HHQEKIUAMHE, COMYTCTBYIOIIEH MM BTOPUYHOI OaKTepHaabHOW (IOpOii, B pe3yabTare 4ero MOBBIIIASTCS Maaexk MTUIIBI
U YBEJIMYMBACTCS e¢ BhIOpakoBKa. HeoOX0MuMOCTh pacCMOTPEHHST BOIIPOCA O IPOBEACHHH MPO(PHIAKTHICCKON BaKIIMHA-
UM TTOTOJIOBBSI ITHIIEI (POTUTENBCKOTO CTaa) Ha NTHIehadpruKax MPOTUB HIU3KOIIATOTEHHOTO IPHUIIA THITA A BO3HHKIIA
mocye oOpamieHns] OTHOW M3 KPymHBIX nTHiedadpuk Kyszbacca, H3bIBUBIICH jKellaHWE MPOBOTUTH BaKIIMHAIMIO, 000-
CHOBBIBas €€ TEM, YTO HEKOTOPHIC M3 MOKYMAaTeJeH OTAAIOT MPEAIOYTCHUE MPH MPUOOPETCHUN HHKYOAMOHHOTO sSiIa
U CYTOUHBIX LBIILIAT TeM NTHIe(GadprKaM, B KOTOPBIX MIPOBOJUTCS UMMYHHU3AIHSI POAUTEIHCKOTO CTaaa MPOTHB HU3KO-
MATOTCHHOTO TPHUIIIA MTHI.

Kniouesvie cnosa: HI3KOMATOTEHHBIA TPUIIT IITUII, ITUIICBOACTBO, BaKIIMHAIWA, PETUOHATIN3AITNA.

Preventive vaccination of poultry stock (parent flock) at industrial poultry enterprises against low pathogenic
avian influenza of type A in the Kemerovo Region — Kuzbass

S. G. Lysenko, A. A. Zavyalov, A. N. Mironov, V. A. Pleshkov

This article presents brief characteristics of poultry disease with highly pathogenic and low pathogenic avian influ-
enza, justification of the need to immunize the parent flock against disease of bird caused by influenza A virus at industrial
poultry enterprises. The clinical signs of disease in birds caused by low virulence influenza A virus are very similar to other
infectious diseases of birds such as Newcastle disease, avian infectious laryngotracheitis, chicken infectious bronchitis,
mycoplasmosis and others. Therefore, all poultry bodies must be sent to an accredited state veterinary laboratory to clarify
the diagnosis of low-pathogenic avian influenza in order to promptly take all necessary measures to stop infection, both by
poultry farm workers and veterinary specialists of the Kuzbass Veterinary Department and animal disease control stations.
Despite the possibility of specific prevention of low pathogenic avian influenza, the opinions of scientists were divided.
Some recommend mandatory vaccination of the poultry population to prevent economic damage and the removal of the
disease outside the poultry farm. Others, on the contrary, suggest that immunization at a poultry farm in conditions of high
bird density can contribute to the “silent” spread of the avian influenza virus, its mutation, and what is most dangerously,
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the disease can be combined with other non-dangerous infections, concomitant or secondary bacterial flora, resulting in
the case of poultry increases and its culling increases. The need to consider the issue of preventive vaccination of poultry
(parent flock) at poultry farms against low-pathogenic influenza type A arose after the appeal of one of the large poultry
farms in Kuzbass, which expressed a desire to vaccinate, justifying it by the fact that some of the buyers prefer to purchase
hatching eggs and daily chickens to those poultry farms in which the parent flock is immunized against low-pathogenic
avian influenza.

Keywords: low pathogenic avian influenza, poultry farming, vaccination, regionalization.

YK [611.36.018+611.37.018]:636.52/.58:636.087.7
DOI: 10.55934/2587-8824-2023-30-3-410-415

Mopdomerprueckas XapaKTepUCTHKA IeYeHH, MOIKeIy109HOI JKeJie3bl UbILIAT-0poiijiepoB B nepuo yoos
H NIPH IPHMEHEHNUH AHTHCTPECCOBOH KOPMOBOIi 100aBKH

E. A. HoroBununa, A. B. Mudraxyraunos, J. P. Caiigyabmyni0koB

[TpoBenen ananmn3 MOpHOMETPHICCKIX MOKA3aTENeH TapEeHXUMBI TICISHH — FeTIaTOIUTOB, OKETYI0THON KETIe3BI —
MAHKPEaTH4EeCKOro aliHyca, MaHKPeaTUIeCKOro OCTPOBKA LBIILIAT-0pOiIepoB B epHo/ yOOsI U IPH BIUSHUN KOPMOBOI
nobasku [TMK-anTucTpecc. B akcriepuMenTe 3a1eHCTBOBAHBI 3 TPyl ITHIBI — | KOHTPOJbHAs, 2—3 ONBITHBIE, 32 5 Cy-
TOK 10 yOOs 2 OIBITHAS ITOJTyYalia B COCTaBe (PMHHUITHOTO KOMOMKOpPMa KOPMOBYIO 100aBKy B o3¢ 440 MI/Kr Macchl Tena,
3 ombITHAS 552 Mr/KT Maccel Tena. Bpems otkopma mruist 38 cytok. [locne yoost B TeueHHe IBYX 9acoB Opain KyCOUKH
TICYCHN U TIOKEIYIOYHOM Kele3bl, (puKcupoBaiu B 12 %-M pactBope ¢popMannHa. SnepHo-TIpOTOIUIa3MEHHOE OTHOIIIE-
HHUE TeNaToIUTa B ONBITHBIX TPYNINAaX MPEBHINACT KOHTPOnbHYI0 Ha 19,3 % u 25,3 % cOOTBETCTBEHHO, YTO MPOUCXOAUT
BCJIEICTBHE YBEJINUEHU IO I1 LUTOILUIa3MBbI U siipa. SIAepHO-IpoToIIa3MEHHOE OTHOIIEHUE KIIETOK alluHyCca B OIBIT-
HBIX IPyNIax MpeBbilIaeT KOHTPoabHYI0 Ha 18,4 % 1 31,0 % cOOTBETCTBEHHO, B OCHOBHOM 32 CUET YBEJIMUYEHUs 101
sJipa, TUIOIIA (b MTAHKPEATHIECKUX OCTPOBKOB YMEHBIIMIACH B 5,5 n 4,4 pa3za COOTBETCTBEHHO, HO TIPU 3TOM UX KOJIHYE-
CTBO YBEJIMYMJIOCH B 2 pasza Ha eIUHUIY Iutomaau. JlaHHble, IOIy4YEeHHBIE B XOJ€ DKCIIEPUMEHTA, MOJITBEPHKAAOT, YTO
Hpyu IpUMEHEHUH KopMoBoit nobaBku [TMK-anTucTpece He n3MeHseTcss MOp(HOTIOTHs IEUCHH U MOKEITYIOTHOM JKeNe3bl;
MOP(OMETPHS KIETOK TICICHH — IeTAaTONUTOB B ONBITHBIX TPYIIIAX XapaKTEPU3yeTCs YBEIMUICHHEM TUTOIIAI! TeIaToOIH-
TOB, IUTOILIA3MBI H SIIPA, COOTBETCTBEHHO U SAEPHO-MIPOTOIIA3MEHHOTO OTHOIICHUS, TAKOE YBEJITHUCHUE CBSI3aHO C MOBBI-
mreHueM (PyHKIIUH KJICTOK, YTO, BO3MOYKHO, BEI3BAHO CTPECC-TIPOTEKTOPHBIM M aHTHOKCHIAHTHBIM JICHCTBHEM KOPMOBOI
JN00aBKH; MMPU3HAKOB 3€PHUCTON M KUPOBOH TUCTPO(DUH IeIIaTOIMTOB B ONBITHBIX TPYIIIaX MTHUIIBI HE MPOCICKHBACTCA.
VYBenuueHne sAepHO-IPOTOINIa3MEHHOTO OTHOIICHHUS KJICTOK aIlMHYyCa YKa3bIBACT HA €r0 (PyHKINOHAIBHYIO aKTHBHOCTb.

Knioueguie cnosa: neueHs, MOHKENTYNOUHAS JKelle3a, MOP(HOMETPHS, TeaTOIUTHI, AIUHYCHI, TEPHO YOOSI.

Morphometric characteristics of the liver, pancreas of broiler chickens during the slaughter period
and when using an anti-stress feed additive

E. A. Nogovitsina, A. V. Miftakhutdinov, E. R. Sayfulmulyukov

The morphometric parameters of liver parenchyma — hepatocytes, pancreas — pancreatic acinus, pancreatic islet of
broiler chickens during slaughter and under the influence of PIK-antistress feed additive were analyzed. The experiment in-
volved 3 groups of birds — 1 control, 23 experimental, 5 days before slaughter, the 2nd experimental group received a feed
additive at a dose of 440 mg/kg of body weight as part of the final compound feed, the 3rd experimental group received
552 mg/kg of body weight. The poultry fattening time is 38 days. After slaughter, pieces of liver and pancreas were taken
for two hours and fixed in a 12 % formalin solution. The nuclear-protoplasmic ratio of the hepatocyte in the experimental
groups exceeds the control by 19.3% and 25.3 %, respectively, which is due to an increase in the area of the cytoplasm
and the nucleus. The nuclear-protoplasmic ratio of acinus cells in the experimental groups exceeds the control by 18.4%
and 31.0%, respectively, mainly due to an increase in the area of the nucleus, the area of pancreatic islets decreased by
5.5 and 4.4 times, respectively, but at the same time their amount increased by 2 times per unit area. The data obtained
during the experiment confirm that the morphology of the liver and pancreas does not change when using the PIK-antist-
ress feed additive; hepatic cell-hepatocyte morphometry in the test groups is characterized by an increase in hepatocyte,
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cytoplasm and nucleus area, respectively, and nuclear-protoplasmic ratio, such an increase being associated with an in-
crease in cell function possibly caused by the stress-protector and antioxidant effects of the feed additive; there are no signs
of granular and fatty hepatocyte dystrophy in the experimental groups of the bird. An increase in the nuclear-protoplasmic
ratio of acinus cells indicates its functional activity.

Keywords: liver, pancreas, morphometry, hepatocytes, acinus, slaughter period.

VK 636.082.453.5
DOI: 10.55934/2587-8824-2023-30-3-416-423

HuTpanuTonjiazMarnyeckasi HHbeKIHs ClePMbI KPYITHOT0 pOraroro ckora (00630p)
B. 1O. Tkaues, T. B. 3y6oBa, B. A. [Li1emkon

JlaHHBIH 0030p MOCBsIIEH MpodiaeMe HU3KOH A(PEKTHBHOCTH HHTPAIUTOIIA3MaTHUECKONH HHBEKITNH CIIEPMAaTO-
3ou0B (MKCH) y kpyImHOro poraTroro CkKota, a Tak:Ke BO3MOXHBIM IMYTSAM €€ PElleHHs] U NePCIEeKTUBHBIM HaIpaBie-
HUSIM uccienoBanuii. Paccmorpensl ocobenHocTn npuMenennss MKCH y KpymHOTO poraroro ckoTa, aHaJIM3UPYyeTCs
3 PEeKTUBHOCTH JAHHOTO METOAA, a TAK)Ke MPUYMNHBI Hey/lad ¥ HeJlaBHUE HaydHbIe pa3paboTku B 3Toi obmactu. CTouT
otmeTuth, 4yTo MKCU npencraBnser co0oif MeTOA in Vitro, MpU KOTOPOM OAMH CHEPMATO30U] MUKPOUHBEIUPYETCS
B LIUTOIUIa3My CO3peBlIero oouuTa. MHTpanuTomiazMaTiueckas HHbEKIHs CIEPMAaTO30110B OCHOBAHA HA MUKPOUHB-
SKIMH CIIEPMBI B CO3PEBIIUH OOIUT. XOTS Y )KUBOTHBIX 3P ()EKTUBHOCTD ITOH MPOILEAYpbl HU3KA Y KPYITHOTO POTaToro
CKOTa, B OCHOBHOM 3TO IPOHMCXOIUT H3-3a HEYJa4HON aKTHUBAIIMM OOILUTOB ITOCIIC MUKPOMHBEKIHH cIiepMbl. [10BHI-
mrenue 3¢ dexrnBHOcTH MKCHU KpymHOTO poraToro ckoTa IOHIET HA MOJIB3Yy JKUBOTHOBOJACTBY 3a cUeT 3 (PEKTHBHOTO
UCHOJIBb30BAHUS CIIEPMbI JTUTHBIX OBIKOB-IIPOM3BOJUTENICH B CAaMOM paHHEM BO3PACTE, a TAKXKE MO3BOJIUT PEIIUTh PO-
OJieMy TPOM3BOJICTBA CAKTHPOBAHHBIX AIMOpHOHOB in vitro. UKCH siBnsieTcss oueHb Hane)xHOU 1 3 (HEKTHBHON penpo-
JYKTUBHOM TEXHUKOH. YIyUIlIEHHOE OILIOOTBOPEHUE CHEPMATO30UJaMH U FraMeTaMU Pa3IMYHOr0 KauecTBa, OTCOPTH-
POBaHHBIMU 110 1Oy, siBigercs npeumyuectsoM UKCH nepen npyrumu penponykruBHbIMU MeTogamu. Kpome Toro,
UCIIONB30BaHKE B IIEpEHOCE TEHOB JienaeT ee boiee reHHol. Ha cerogusmunii nens merognka MKCHU mano s dexrus-
Ha y KPYITHOTO POTaTOTO CKOTa N3-3a TPYAHOCTEH B IEKOHACHCAINH SIACP CIIEpMUEB, (PyHKIIMOHMPOBAHNH LIEHTPA Opra-
HU3aINU MUKPOTPYOOYEK U aKTHBAIIMH 0OIUTOB. CBOM BKJIA/l BHOCST M aHATOMUYIECKHE OCOOCHHOCTH OBIUbEH CIIEpPMBI.
OnHako pa3aHuHBIC ar€HTHI AJIS MPEIBAPUTENBbHOM 00paOOTKU CIIEPMbI U AKTUBATOPBI OOLUTOB YIYUIINUIN PE3yabTaT
HUKCH y kpymHOTO pOraTroro ckora.

Knwouesvie cnosa: in vitro, Kpynusiid poratsiit ckot, UKCH, oonuT, criepmMaTo30u1, SMOPHOH.
Intracytoplasmic sperm injection of bovine (review)
V. Yu. Tkachev, T. V. Zubova, V. A. Pleshkov

This review is devoted to the problem of low efficiency of intracytoplasmic sperm injection (ICSI) in cattle, as well
as possible ways to solve it and promising areas of research. The peculiarities of using ICSI in cattle are considered, the
effectiveness of this method is analyzed, as well as the causes of failures and recent scientific developments in this area. It
is worth noting that ICSI is an in vitro method in which one sperm is microinjected into the cytoplasm of a matured oocyte.
Intracytoplasmic sperm injection is based on microinjection of sperm into a matured oocyte. Although the effectiveness of
this procedure is low in cattle, it is mainly due to failed activation of oocytes after sperm microinjection. Increasing the ef-
ficiency of ICSI in cattle will benefit livestock by effectively using the semen of elite bovine producers at an early age, and
will also solve the problem of the production of stacked embryos in vitro. ICSI is a very reliable and effective reproductive
technique. Improved fertilization by sex-sorted sperm and gametes of varying quality is an advantage of ICSI over other
reproductive methods. In addition, the use in gene transfer makes it more valuable. To date, the ICSI technique is not very
effective in cattle due to difficulties in decondensation of sperm nuclei, the functioning of the microtubule organization
center and oocyte activation. Anatomical features of bovine sperm also contribute. However, various sperm pretreatment
agents and oocyte activators improved the ICSI result in cattle.

Keywords: in vitro, cattle, ICSI, oocyte, sperm, embryo.
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YIK 637.3:339
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HcciienoBanne noTpeduTEeILCKUX MPEANOYTEHUIT HA PbIHKE TBOPOKHBIX CHIPOB
H. 1O. Kopuesa, E. . Pemernuk, O. B. JIuTBUHEeHKO

B HacTosimiee BpeMs AJ1s IPOU3BOACTBA HOBBIX BUAOB MPOIYKTOB, B TOM YHCJI€ TBOPOKHBIX CHIPOB, JIS1 YETKOTO I10-
HUMaHUsI, OyIET JIH [TOJIh30BaThCS JaHHAS MPOIYKIINS CIIPOCOM, HEOOXOANMO IMTPOBOANTH UCCICAOBAHMUS OTPEOUTEITBCKIX
MpeanouTeHuil. B crarbe mpecTaBIeHbl pe3ysIbTaThl HCCIISOBAHUS TPEANOYTCHUN OTPEOUTENEH, NCTIONb3yeMble IS
pa3pabOTKU HOBOTO BH/a TBOPOXKHOTO cbipa. OOBEKTaMM HCCIEAOBAaHUs SIBISJIOCH HaceleHue ropoaa biarosemeHcka,
HaXoJIsIIIeecss B BO3pacTHOM juarna3one ot 18 u crapiie. MccnenoBanue npoBOAMIN B aBrycTe-ceHTsa0pe 2022 T. ¢ momo-
IO OTIpOCca B OHJIaMH-popmare. B Hem npuHsuio ydactie 600 4eaoBek pa3HbIX Bo3pacToB. Ompe/eneH 1eneBoi mopTpeT
MOTPEOUTEIISI TBOPOKHBIX CBHIPOB: MKEHIIUHBI B Bo3pacte oT 26 et u crapuie (56,9%), no pomy JIesTeIbHOCTH B OC-
HOBHOM crienuanuctsl (36,7 %) u kpamudunuposannsie cryxamue (33,0 %). XKurenn ropoma mproOpeTaroT TBOPOKHBIE
CBIPBI HECKOJIBKO pa3 B mecsi (35,7 %) u HeckoibKo pa3 B Henento (29,0 %). [Torpeburenu vaine BRIOUPAIOT TBOPOXKHBIC
CBIPBI C PA3IMYHBIMH MMUIIEBKYCOBBIMU HAMOIHUTENSIMU: Tpubamu (68,7 %) win 3enennto (64,8 %). B xone onpoca MHO-
THE PECIIOHIICHTHI OTMETIIIHN, YTO MPEATIOYNTAIOT IPHOOPETAaTh TBOPOXKHEBIE CHIPHI TOPTOBBIX Mapok «Almettey (76,3 %)
u «Hochland» (73,4 %). [IpropuTeTHBIM OKA3aTEIEM Ka4eCTBA TBOPOXKHOTO CHIpa IS TOTPEOUTENEH SIBISICTCSI €TO BKYC
(80,0%), a Taxxe koucucrenuus (38,4 %), HarypanbHbiid coctas (36,7 %) u Hu3Kkas kanopuiHocTh (33,7 %). Pemaronum
(baxTopoM TSI TOTpeOHTENEH MPH MOKYIIKE TBOPOXKHOTO ChIpa SBISIETCS ero mpuemiemMas meHa (60,1 %). MccnenoBanms-
MH YCTaHOBJICHO, YTO ITUPOKUI aCCOPTUMEHT TBOPOXKHBIX CHIPOB Ha TIOTPEOUTEIHCKOM PHIHKE YIOBIETBOPSICT KUTEIEH
ropona. OHaKo NPy HAJTMYMHU B MarasuHax 000raieHHOro TBOPOXKHOTO ChIpa OONBIIMHCTBO pecronaeHToB (82,1 %) pac-
CMaTpPHUBAII BO3MOKHOCTE €TI0 TPHOOPETEHNSI.

Kntoueswvie crosa. onpoc, peclioHIeHTbI, TBOPOXKHBIN ChIP, KATETOPUU NOTpeOUTeNel, MOTPEOUTENbCKIE PEAIOYTEHHUSI.
Research of consumer preferences in the curd cheese market
N. Yu. Korneva, E. 1. Reshetnik, O. V. Litvinenko

Currently, for the production of new types of products, including curd cheeses, in order to clearly understand whether
these products will be in demand, it is necessary to conduct research on consumer preferences. The article presents the
results of a study of consumer preferences used to develop a new type of curd cheese. The objects of the study were the
population of the city of Blagoveshchensk, which is in the age range from 18 and older. The study was carried out in
August-September 2022 using an online survey. It was attended by 600 people of different ages. The target portrait of the
consumer of curd cheeses was determined: women aged 26 years and older (56.9 %), mainly specialists (36.7 %) and qual-
ified employees (33.0 %) by occupation. Residents of the city buy curd cheeses several times a month (35.7 %) and several
times a week (29.0%). Consumers more often choose curd cheeses with various flavoring fillers: mushrooms (68.7 %) or
herbs (64.8%). During the survey, many respondents noted that they prefer to purchase cottage cheese brands Almette
(76.3 %) and Hochland (73.4 %). The priority indicator of the quality of curd cheese for consumers is its taste (80.0 %),
as well as consistency (38.4 %), natural composition (36.7%) and low-calorie content (33.7%). The decisive factor for
consumers when buying curd cheese is its acceptable price (60.1%). Research has established that a wide range of curd
cheeses in the consumer market satisfies the residents of the city. However, if enriched curd cheese was available in stores,
the majority of respondents (82.1 %) considered the possibility of purchasing it.

Keywords: survey, respondents, curd cheese, categories of consumers, consumer preferences.
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Maremarunyeckoe MojeupoBanne ¢gepMeHTAIIMU eJIKa MOJIO3MBA KOPOB /11l MOJYYeHUS] AHTUMUKPOOHBIX
U MPOTUBOrPUOKOBBIX MENTH/I0B

H. B. Mep3asikosa, C. JI. Tuxonos, H. B. Tuxonosa, C. B. lllnxaJses

Hacrostmast crathst mocBsiimieHa pa3paboTKe MaTeMaTHIECKOW MOZIENH TMOTyYeHHUS TPUIICHHOBOTO THAPOIIN3aTa MOJIO-
31MBa KOPOB C POTHOCTHYECKUM (DYHKIIMOHAJIOM OIIEHKH Pa3IMYHbBIX MMOKa3aTeeld OMONIOrMYeCKO aKTUBHOCTH, B YaCTHO-
CTU OAKTEePUOCTATHIECKOH U MPOTUBOTPUOKOBOY aKTHBHOCTH, BBIICIICHHOTO U3 HEro MenTHIa. B xoze uccnenoBanus Obun
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CMOACIINPOBAHbI PEIKUMBI (bepMeHTO.HI/I3a MOJIO3MBa KOPOB I MOJIYYCHHUS TUAPOIN3aTOB aHTHMHKpO6HOI71 HarpaBJICHHO-
CTH, TTOCIIE YeTO aHTUMHUKPOOHAsI aKTHBHOCTh MOJYYEHHOTO W3 THAPOJIM3aTa MenTraa Oblla MOATBEPIK/ICHa B X0 dKCIIe-
PUMEHTAJIBHBIX MCCienoBaHnil. MonenpHbIe 3HAYCHNST YaCTHBIX OIICHOYHBIX KpUTepreB d(h(eKTUBHOCTH MpoIiecca THIPO-
n3a OBUTM YCTaHOBJIEHBI Ha YPOBHE: TPOIOKUTEIBHOCTD THApONm3a (4—5 d.), crenens ruapomnmsa (60 %), CoOoTHOIIeH e
depmenr:cyocrpar (1:17%), pH (7,8) u ¢ (39 °C). 11 nomydeHHOT0 H UICHTH(QUIIMPOBAHHOTO MOCPEACTBOM 0a3bl JaHHBIX
Protein NCBI anHTUMHKpOOHOTO IeNTHA C YCIOBHBIM HazBaHueM T1.2 B Xojie 9KCIIepUMEHTa Macc-ClEKTPOMETPHYECKIM
METOZIOM OTIpE/IeNICHa MONEKyYIIsipHast Macca (22 kJla), aMMHOKUCIIOTHASI TOCIIE0BATEIBHOCTD (28 aMUHOKHCIIOT, TOCIIEI0BA-
tenpHOCTE STKRHRMHACSWRGPLKALSNPRAEFRR), a Takske METOIOM MOJIEKYISIPHOTO MOZICITHPOBAHUS OIPEICTICHBI
3apsiz (+7), uzoanexrpudeckast Touka (12,49) u rumpodumsaocts (+31,07 Kxan mons ). ucko-auddy3HbIM METOIOM ITPO-
BEpeHa U JIOKa3aHa aHTUMUKPOOHAs aKTUBHOCTb B OTHOIICHUH OaKTepHaIbHBIX KYJIBTYp E. coli v B. subtilis, a Takxe MpoTu-
BOIPHOKOBAsi aKTHBHOCTh B OTHOIICHHU TpUOKOBOH KyabTypsl C. Albicans. Bersieieno, uto aktuBHOCTE T1.2 cymecTBeHHO
HIDKE 110 CPAaBHEHHUIO C ISUCTBUEM aHTHOMOTHKA « KaHAMUIIMHY U MPOTUBOTPUOKOBOTO Tpernapara «DiykaHa3oim, Ipu 3TOM
OH MOXET OBITh PEKOMEH/IOBAH KaK CHHEPIeTUK IPU CTaHIapTHON MPOTOKOJIILHOM Tepanuu aHTHOAKTEPUAIbHBIMU U IPOTH-
BOFpI/I6KOBI)IMI/I nperiaparaMu 1pu yCJIOBHUU OJOKA3aTCILCTBA €TO 6PIO}:[OCTyHHOCTI/I " OTCYTCTBHSI TOKCUIHOCTH.

Kniouesvie cnosa: MaremMaTudecKue MOACIHA, NENTHUbI, MOJIO3UBO KOPOB, aHTI/I6aKTepI/IaJ'ILHaH AaKTHBHOCTb, aHTHU-
I‘pI/I6KOBa${ AKTHUBHOCTDb, MOJICKYJISIDPHOC MOACIIUPOBAHUC.

Mathematical modeling of fermentation of cow colostrum protein for the production of antimicrobial
and antifungal peptides

N. V. Merzlyakova, S. L. Tikhonov, N. V. Tikhonova, S. V. Shikhalev

This article is devoted to the development of a mathematical model for obtaining trypsin hydrolyzate of bovine co-
lostrum with a predictive functionality for assessing various indicators of biological activity, in particular bacteriostatic
and antifungal activity, of a peptide isolated from it. During the study, the modes of fermentolysis of cow colostrum for
the production of antimicrobial hydrolysates were simulated, after which the antimicrobial activity of the peptide obtained
from hydrolysate was confirmed in experimental studies. The model values of particular evaluation criteria for the effec-
tiveness of the hydrolysis process were set at the following levels: duration of hydrolysis (4-5 h), degree of hydrolysis
(60%), enzyme: substrate ratio (1:17%), pH (7.8) and t (39 °C). For the antimicrobial peptide obtained and identified
through the Protein NCBI database with the conventional name T1. 2, the molecular mass (22 kDa), amino acid sequence
(28 amino acids, sequence STKRHRHRMHACSWRGPLKALSNPRAEFRRR), charge (+7), isoelectric point (12.49) and
hydrophilicity (+31.07 Kcal-mol!) were determined by mass spectrometry and molecular modelling. The antimicrobial
activity against bacterial cultures of E. coli and B. subtilis, as well as the antifungal activity against fungal culture of C.
Albicans, was tested and proved by disco-diffuse method. It was found that the activity of the T1.2 is significantly lower
compared to the action of the antibiotic Kanamycin and the antifungal drug Flucanazole, and it can be recommended as a
synergistic in standard protocol therapy with antibacterial and antifungal drugs, provided that its bioavailable and lack of
toxicity are proven.

Keywords.: mathematical models, peptides, cow colostrum, antibacterial activity, antifungal activity, molecular
modeling.

YIK 619:616-092.19:636.4+637.5°64:637.5.05
DOI: 10.55934/2587-8824-2023-30-3-440-447

Cnoco6 noBbILIEHHUS] KA4eCTBA CBHHUHBI, I10JIy4aeMoii OT ;KUBOTHBIX € BbICOKOIi 4yBCTBUTEIbHOCTHIO
K TEXHOJOTHYEeCKHM cTpeccopam

A. . Ky3nenos, P. P. ®arkynaun, H. I1. Cmoaskosa, T. . bexunapnb

B pabote mpezncTaBieH 3KCIEepUMEHTAIBHBIN MaTepHall 1Mo Croco0y MOBBIMICHUS Ka9eCTBa CBUHUHBI, TOTydaeMoi
OT XXMBOTHBIX C BBICOKOH YYBCTBUTEIHEHOCTBIO K TEXHOJIOTHYECKUM cTpeccopaMm. Llenb skcrepumeHTa cocTosia B U3y-
YCHUU BJIUSHUS PaA3/ENbHOIO BRIPAILIUBAHUS TOPOCST C BBICOKON YyBCTBUTEIBHOCTBIO K TEXHOIOTHUYECKUM CTpECCOpam
Ha UX TIPOAYKTHBHOCTh M MOTPEOUTEIHCKHE CBOMCTBA CBUHMHBI B YCIOBUSIX NMPOMBIIIICHHON TexHonoruu. Mccnenosa-
HUS BBINTOJHEHB! HA IPOMBIIIIICHHOM CBHHOKOMIUIEKCE B UenmsOuHCKOH obmactu. st SKCIIEpUMEHTOB HCIIOIB30BAN
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MOPOCAT-THOPUA0B. UyBCTBUTENBHOCT K TEXHOJIOTHUECKUM CTpeccopaM onpenensian y 150 *KUBOTHBIX Hepe] UX OThe-
MOM OT MaTOK, B BO3pacte 29 CyTOK, IPH ATOM UCTIOJIBb30BAIM CKUTIIAPHBIA MeTol. [Tociie onpeaeneHust 4yBCTBUTEIHHO-
CTH IIOPOCAT K TEXHOJIOTHYECKUM CTPECCOpaM CO3alli TPU SKCIIEpUMEHTaIbHbIE IpyIbl 10 30 rojoB B KaKJOH: ¢ HU3KOH
YYBCTBUTEJILHOCTBIO, C BHICOKOM, BBIPAILIMBAEMBIX OTJEJIIBHO M CMELIAHHAs, B KOTOPYIO BKJIIOYMIIM JKUBOTHBIX C HU3KOH
Y BBICOKOW YyBCTBUTEJILHOCTHIO 110 15 ronos. ConepkaHue 4yBCTBUTENBHBIX AKUBOTHBIX B OTAEILHOH IpyIine 00ecneqnio
HepapXUYeCcKoe PaBEHCTBO CPEIH MOPOCHT, COXpaHEHHE M MPO(QUIAKTUKY MICUXOJIOTHYECKoro crpecca. s uccnenosa-
HUH B KOKAOH rpymie ObUI0 UCIoIb30BaHo o 10 ocoleil, aHaJOrHYHBIX APYT APYTY. YUUTHIBasA, YTO MOTPEOUTEIBCKUE
CBOICTBA CBUHHHBI BO MHOTOM OIIPEIENISIOTCS SHEPTHEH pocTa MOPOCT B pAaHHHUMA MEPHOJT TOCTHATAILHOTO OHTOTEHE3a,
OBUIO HEOOXOIMMO ONPEICITUTh BEC X TeNa, yBEJIMYCHUE Beca Tella B CPelIHEM 3a OIUH JieHb Ha 1, 29, 36, 51, 104, 114,
124 u 221 cytku xu3Hd. B Bo3pacte 221 neHp B Kax10# TpyIine ObUT MPOU3BEeH YOO M0 5 KaCTPUPOBAHHBIX CAMIIOB
u 5 camok. B TpeTbeii rpyrmime HaOIrOIeHNS IPOIOIDKAIN 32 CBUHBSIMHE C BRICOKOH YyBCTBUTEIBHOCTBIO 10 HA0Opa Beca Tena
110 xr. DHepruro pocta UcCIe0BANIN TI0 BECY TeJla U YBEJIMUYCHHUIO Beca Tela 3a OAMH JeHb. Pe3ynbraTsl OTKOpMa U MOTpe-
OUTETbCKUE KaueCTBA CBUHHMHBI XapaKTEPU30BaIN MO BpeMeHH Habopa Beca Tena 110 KT, MOCTHOCTH U OCAJIEHHOCTH TYIIL.
JJ1s 5TOTO MCTIONB30BANIM MPSIMOIA CrToco0 00BalKu. [I0OCTHOCTh M OCATICHHOCTH TYII BhIPaYKAJIM B TIPOLICHTaX. BemnuuHb!
ITHX MOKa3arelnei cpaBHUBaIM ¢ TpeboBanusmu 'OCTa 7724-77. B cOOTBETCTBUM ¢ HOPMATHBHBIMH TPEOOBAHHUSAMH TYIITH
¢ mocTHOCTRIO Msica 53,0 % u BbIIe mpuHaIekar K noctHeiM, Hike 51,0 % — ocanennbiv, yanBepcasibHbM — 51,0-52,9 %.
AHanu3 3KCIEPUMEHTOB [T0Ka3aJl, 4TO CIIO0CO0 BBIPAILIMBAHUS ITOPOCAT C BBICOKON YyBCTBUTEIBHOCTBIO K TEXHOJIOTHYECKUM
CTpeccopaM B OTJENbHBIX TpyNIax obecrneunBaeT JOCTIKeHne caarouHoro Beca tena 110 kr B Bozpacte 210 cyTok, 4To Ha
22 nHs ObICTpee, YeM BBIPAIMBAHUE UX B TPYIITIE BMECTE C YCTOMIUBBIMU. B TyIax >KHBOTHBIX C BBICOKOI 4yBCTBHTEIIBHO-
CTBIO K TEXHOJIOITMYECKUM CTPECCOpaM, BhIPAIIEHHBIX B OT/EIbHBIX IPYIIAax, HOCTHOCTD Tyl cocTaBisieT 54,5+0,97, oca-
JeHHOCTh — 34,6+0,87 %. Takasi CBHHWHA OTHOCHTCS K ITOCTHOM, [I Kareropuu, ¢ BRICOKUMH TIOTPEOUTEITHCKUMH CBOHCTBAMH.
B Tymax cBuHel ¢ BbICOKOI 4yBCTBUTEIBHOCTBIO K TEXHOJIOTHUECKUM CTPECCOpPaM, BBIPAILIEHHBIX B IPYIIIE BMECTE C yCTOMU-
YUBBIMH, coztepkutcs msica — 51,8+0,75, canma — 37,1+0,78 %, 9T0 cocTaBisieT OTHOCUTENBHO BEJIMYUH aHAIOTUYHBIX TTOKa-
3aTenieil y YyBCTBUTENIbHBIX, BBIPALIMBAEMbIX OTACIBHO, COOTBETCTBEHHO 95,0; 107,2%. Takasi cCBUHMHA 3aHUMAET CpeaHee
TIOJIOXKEHNE MEXIY KUPHOU U ITOCTHOH 1 Gosbine mpuHaanexuT k 111 kareropun.

Kniouesvie cnosa: mopocsaTa, Hu3Kass 4yBCTBUTCIIbBHOCTD, BBICOKas TyYBCTBUTECIBHOCTDb, TCXHOJOTHYCCKHUE CTPECCO-
PBI, pa3aCIIbHOE BhIpAIIUBAHUC, CKOPOCTh Pa3BUTHA, OTKOPMOYHBIC Ka4€CTBA, MACHBIC Ka4CCTBA.

Method for improving quality of pork obtained from animals with high sensitivity to technological stressors
A. 1. Kuznetsov, R. R. Fatkullin, N. P. Smolyakova, T. I. Bezhinar

The paper presents an experimental material on a method of improving the quality of pork obtained from animals
with high sensitivity to technological stressors. The purpose of the experiment was to study the effect of separate rearing
of piglets with high sensitivity to technological stressors on their productivity and consumer properties of pork under in-
dustrial technology. The research was carried out at an industrial pig farm in the Chelyabinsk region. Hybrid piglets were
used for the experiments. Sensitivity to technological stressors was determined in 150 animals before weaning them from
the sow, at the age of 29 days, using the turpentine method. After determining the sensitivity of piglets to technological
stressors, three experimental groups of 30 heads in each were created: with low sensitivity, with high, grown separately and
mixed, in which animals with low and high sensitivity of 15 heads were included. Keeping sensitive animals in a separate
group ensured hierarchical equality among piglets, preservation and prevention of psychological stress. For studies in each
group, 10 specimens were used, similar to each other. Considering that the consumer properties of pork are largely deter-
mined by the growth energy of piglets in the early period of postnatal ontogenesis, it was necessary to determine their body
weight, body weight increase on average in one day on 1, 29, 36, 51, 104, 114, 124 and 221 days of life. At 221 days of age,
5 barrows and 5 sows were slaughtered in each group. In the third group, pigs with high sensitivity were continued to gain
110 kg body weight. Growth energy was examined by body weight and body weight gain in one day. The fattening results
and the consumer quality of the pork were characterized by the time of body weight gain of 110 kg, leanness and salinity
of carcasses. A direct method of deboning was used to do this. The leanness and salinity of the carcasses were expressed
as a percentage. The values of these indicators were compared with the requirements of GOST 7724-77. In accordance
with the regulatory requirements, carcasses with meat density of 53.0 % and higher belong to lean, below 51.0 % — salted,
universal - 51.0-52.9 %. An analysis of the experiments showed that the method of growing piglets with high sensitivity to
technological stressors in individual groups ensures the achievement of a delivery body weight of 110 kg at the age of 210
days, which is 22 days faster than growing them in a group with resistant ones. In the carcasses of pigs with high sensitivity
to technological stressors, grown in separate groups, the leanness of the carcasses is 54.5+0.97, the salinity is 34.6+0.87 %.
Such pork belongs to lean, category II, with high consumer properties. The carcasses of pigs with high sensitivity to tech-
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nological stressors grown in the group together with stable ones contain meat — 51,8+0,75, lard — 37,1+0,78 %, which is
equal to the values of similar indicators in sensitive ones grown separately, respectively, 95.0; 107,2 %. Such pork occupies
a middle position between fatty and lean and belongs more to the category III.

Keywords: piglets, low sensitivity, high sensitivity, technological stressors, separate rearing, growth rate, fattening
qualities, meat qualities.
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