species of animals and poultry.

The research was conducted in stages. At the first stage, the nutritional value of the chilled meat was determined, at the
next stage, the meat was once defrosted, and at the third stage, the meat was repeatedly defrosted. The determination of the
nutritional value of meat samples was carried out using the infrared analyzer InfraLUM FT-12

As a result of the conducted research, it was established that the nutritional value of meat depended on the specific
characteristics of the protein, fat and moisture content in poultry meat, slaughtered and commercial animals.

The greatest loss of nutritional value occurred in re-defrosted meat compared to meat subjected to a single defrosting.
The loss of protein, fat and moisture also depended on the type of meat.

Key words: meat, nutritional value, thermal condition, defrosting, repeated defrosting, infrared spectrometry.
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OCOBEHHOCTH CTPOEHUSA 3PUTEJBHOI'O AITITAPATA

CLARIAS GARIEPINUS B PAHHUE IIEPUO/1bI OHTOI'EHE3A

Mxpmusan Mans 0yapoosna, 0-p eemepunap.nayx, ooy., orcid.org/0000-0002-2960-3222
Ipuniox Examepuna Cepeeesna, kano.eemepunap.nayk, orcid.org/0009-0009-2821-3650
Canxm-Ilemep6ypeckuii 20cy0apcmeeHHblil YHUgepcumen 6emepuHaprol meouyunsl, Poccus

PE®EPAT

3puTenbHBIN anmapar SBISETCS BAXHBIM OPTaHOM YYBCTB, KOTOPBIH OCYIIECTBIAET aHAN3 BUJUMbIX 00b-
€KTOB, B TOM 4YHCJIC TIOMCK IMHUIIYM M 3alIUTy OT (hakTOpoB BHelIHeW cpenbl. Hac 3anmHTEpecoBall KiIapUeBblid
COM, KaK OJIMH U3 IK30THYECKIX 00BEKTOB PHIOOpa3BEICHUE CO CI0KHOM CHCTEMOM MPUCTIOCOOTCHNUS K KU3HU
B BOJIE ¥ Ha cyIe. B cBa3m ¢ Manon3yueHHOCThIO opraHoB 3penus y Clarias gariepinus, Mbl 3a1aJMCh LEJBIO
MIPUMEHUTDH Pa3Hble METO/bl OKPACKHU ISl UCCIIEA0BAHUS THCTOJOTHYECKOTO CTPOCHUS JAaHHOTO OpraHa B paH-
HUE NEepPUOJIbl OHTOreHe3a. bbulo ycTaHOBJIEHO, UTO JUIsl OTYETIMBOW BU3yalM3allMM CJIOEB CETYaTKU TIjias3a,
6onee MHGOPMATUBHBIM SIBJISIETCS OKpAacKa reMaTOKCHIMHOM J[kuita n 1% CUpTOBBIM pacTBOPOM 303MHA.

Katouessie cnoBa: Clarias gariepinus, opraH 3peHUsl, ceT4aTKa, THCTOJIOTHs, OKpacKa.

BBE/IEHUE

I'na3 siBnsieTcst BasKHBIM OPraHOM 4YBCTB, KOTO-
PBIH OCYIIECTBISICT aHAJN3 BUAUMBIX 00BEKTOB [2].
Opras 3peHust CIyXHT JUIs TOJTy4eHUs] HHPOpMaIun
13 BHELIHETO0 MHpa, B TOM 4YUCIE MOUCK MUINU U
3ammTa oT GakTOpPOB BHENTHEH cperst [1].

Hac 3auHTepecoBan MpaMOpHBIH COM, KOTOPBIi
pactpocTpaHeH B OCHOBHOM B CTpaHaX A3WH, HO B
MOCTIeTHIE TOIBI MONYYMIT IIMPOKOE PACTIPOCTpaHe-
HHUE KaK HENPUXOTIMBBIH OOBEKT phIOOpa3BeIeHNSI.
OTOT BHJI NPECHOBOJHBIX PbIO OTIIMYAETCS CBOEH
YHUKQJIBHOH Onojorueil m crnenudukoil pasBuTus,
YTO JeNlaeT €ro OCOOEHHO HMHTEPECHBIM OOBEKTOM
nccnenoBanug. KiapueBsle combl 00JIagaoT BO3-
MOJKHOCTBIO TEPEMEMIAThCS MO CyIIe, M0 HEKOTO-
PBIM TaHHBIM, TPU JOXKIIMBOH TOT0/E HECKOIBKO

KWJIOMETPOB, a TaKkKe JUINTEIbHOE BpPEMs bIIIATh
aTMocdepHBIM Bo3ayXoM. CIIocoOHOCTH 0OUTAaHUS B
BOJIC M HA CYIIIE MOTYT OTPa3UThCAd Ha MHUKPOCTPYK-
Type CTPOEHHS IJ1a3a, TaK KaK U3BECTHO, YTO OPTaHbI
3peHHsl JKMBOTHBIX B Pa3HBIX Cpemax OOWTAaTaHHA
HUMEIOT cBOIO cnenuduky. Takke 0OHAPYKEHO, UTO
y pbI0, KOTOpBIE NMEIOT JIOHHOE COZEpKaHue, CeT-
YaTKa IpejcTaBliieHa 0oJiee INUPOKUM ciioeM [7].
CornacHo nanusiM [upor A. B. u JloxxHuuuenko
O. B. (2015), y Clarias gariepinus yxe Ha cTajuu
MPEUTMINHOK TJ1a3a OBIBAIOT C(POPMUPOBAHBI, MUT-
MEHTHPOBaHBl U cojepxar 3 obomouku [3]. Ipm
9TOM BBIJICNSAIOT HAPYXHBIA (PHOPO3HBIN, COCYIH-
CTBI yB€aJbHbI U BHYTPEHHUH CIIOU, & TAKKE OC-
HOBHBIE KOMIIOHEHTBI, KOTOpPbI€ OTBEHYAIOT 3a Ipe-
JIOMJIEHUE CBETa: XPYCTaIMK U CTEKIOBUAHOE TEIO
[8]. Xpycranuk uMeeT BUA MPO3PAvyHOro IIapa, Ko-
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Pucynok 1. Mansku Clarias gariepinus Ha 14-ii nens mocne BeikieBa. CTpenkamu 0003HadeHBI: | — romoB-
HOW oTaem; 2 — rma3; 3 — cepane; 4 — kabpsl; 5 — mumeBapuTenbHast Tpyoka. bes okpacku. YBenpuenne x40.

A/" ) ‘\ .\‘ 3—-,/ & \];

Pucynok 2. ®parment ronossl Clarias gariepinus Ha 14-it g

Crpenkamu 0003Ha4YeHbl: | — ria3Hast opouTa; 2 — XpsileBas TKaHb; 3 — IMOINEPEYHO MCUEPUCHHAs MbIIICYHAs
TKaHb; 4 — COOCTBEHHO coCyAmcTast 000JI09Ka; 5 — MUTMEHTHBIN CII0; 6 — HapYKHBIA SICPHBIA CIIOW ceTdaT-
Ki; 7 — BHYTpEHHHH SICPHBIN CIOH CeTYaTKH; 8 — TaHTIMOHAOHBIE KIEeTKH; 9 — xpycTtammk. Okpacka re-

S AN —” L
Pucynok 3. ®@parment ronossl Clarias gariepinus Ha 14-ii nenn mocie BbikiaeBa A (x100) u B(x400).
Crpenkamu 0003HaUeHbl: 1 — ria3Hast opouTa; 2 — xabepHbIe AyTrH; 3 — COOCTBEHHO COCYAUCTast 000I0uKa; 4

— NUTMEHTHBIHN CIIOi; 5 — HapYXKHBII SAEPHBIN CIIOH ceTyaTky; 6 — BHYTPEHHMHN SIIEPHBIA CIIOW ceT4aTKu; 7—

xpycTanuk. Okpacka reMaTOKCHINHOM 1o Maiopu.

TOPYIO yJIepKMBaeT IMIMAapHas cBsi3ka [5, 6, 9].
BuyTpenHuii cioif riasa NpeacTaBlIE€H CETYATKOM,
IIPY UCCJIEJOBAHUM KOTOPOU C MOMOLIbI) CBETOBOM
U CKaHUPYIOLIEH 3JIEKTPOHHOU MUKPOCKOIIMU YCTa-
HOBJICHO, YTO CJIOH (OTOPELEenTOpoB (KOJOOUKU H
CKPBITBIC TAJIOYKH) KOHTAKTHPYET C IHUIMEHTHPO-
BaHHBIM JITUTEITUEM CeTYaTKu [4, 6].

W3yyenne coOeHHOCTEH OpraHoB 3peHHs B
HayvaJbHOM MOCTHATAILHON CTaJUH Pa3BUTHS I103BO-
JISIET JIydIlle TIOHSTh aJIalTaluio BUIOB K cpejie 00u-
TaHUs U UX TIOBEICHNE B pAHHEM BO3pacTe.

B cBA3M ¢ MaJIOM3y4EHHOCTBIO OPIaHOB 3PEHUS Y
Clarias gariepinus, MBI 3aJaJTUCH TIETBI0 TPUMEHHUTH
pasHbIE KPACUTEIH JJI UCCIIEIOBAHUSI MUKPOCTPYK-
TypHl T1a3a B PAHHUE MEPUOJbl OHTOTEHE3a U Ompe-
JenuTh Hanbosiee 3((GEeKTHBHBIC METOIbI THCTOJIO-
TUYECKON OKpPaCKH.

MATEPHAJIBI U METO/IbI

HccnenoBanust ObIM TIPOBE/ICHBI B TMCTOJIOTMYE-
CKO#1 1Taboparopuu Ha Kadenpe OHOIOrHH, SKOJIOTHH 1

ructonornd Ha Oaze DI'BOY BO  «CaHkT-
I[NerepOyprekuii rocy1apCTBEHHBIN YHUBEPCHUTET BETE-
pHUHAPHOW MemuIuHbD., OOBEKTOM HCCIICIOBAHUS SIB-
JISUTUCH MaJTbKU MPaMOpPHOTO coma B Bo3pacte 14 aHei.
MarepuanaoM Jii U3TOTOBJICHHUS THCTOJOTHYE-
CKHX CpEe30B sBSUTUCH opranbl 3penus Clarias
gariepinus, KOTOpble (DUKCHPOBAIHCH B TeYeHHE 96
yacoB. /[leruaparauuio OpOBOAWIM TPU MOMOLIH
M30MPOIUIOBOTO CIUPTa B KOHIEHTpauuu ot 75%-
ro 10 90%-ro, 6e3 npuMeHeHHs1 a0COITIOTHOTO CITUP-
Ta, JUIA W30eraHus TepecylMBaHUS MaTepHaia.
VYIUI0THEHHE OCYIIECTBISUIM TIPH TOMOIIM Tapadu-
Ha «[MMICTOMMKC» Ha IpOTSHKEHUH JBYX YaCOB.
Jlnst monydeHusi Ka4eCTBEHHBIX M TOHKHUX TMCTO-
JIOTUYECKUX CPE30B, TOJMLUHON 3,0 MKM, UCHOJb30-
Banu poraiuoHHbli MukporoM POTMHUK-2M. Oxpa-
[IMBaHKE MPOBOJIIIN ABYMSI CIIOCOOAMM: TeMaTOKCH-
nuHOM JKWijia ¥ CITUPTOBBIM PacTBOPOM 303MHA, a
TaKXKe OMpoOMPOBaIH OKpacKy 1mo Mastopm.
MHUKpPOCKOITHIO THCTOJIOTHYECKUX TIPErapaToB
OCYIIECTBISUIM TPU TIOMOIIH CBETOONTHYECKOTO
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MHUKpockora Mukmen-5 npu ysemmdaernn x40, x100,
x400 MxM. @oTorpadupoBai TOTOBBIE THCTOJIOTH-
yeckue npemnaparsl nudposoii kamepoit Lomo MC-3
Ne XC 1272.

PE3YJIBTATBI U ObCY/K/IEHHE

Pe3ynbraThl HalIMX MCCIEIOBAaHUN MOATBEPAMIN
JIaHHBIE IPYTUX aBTOPOB, YTO HA CTaJUH MPETHIH-
HOK MPOMCXOJUT IMpoIiecc (POPMUPOBAHHS BCEX CIIO-
€B OpraHa 3peHus. YK€ Ha BTOpPbIE CYTKH Y JKcIle-
PUMEHTANBHBIX PHIO ObUIa 3a()UKCHpOBaHA aKTHBHAS
TIOJIBIKHOCTH TJ1a3 M Peakmnus 3pUTENILHOTO armapa-
Ta Ha cBeT (Puc. 1).

Ha 14-i1 nenp mocne BBIKJIEBA, B CEPUMHBIX TH-
CTOJIOTHYECKHX Cpe3ax IPH OKpacke reMaTOKCHIIU-
HoM Jlxmina u 1% crnupTOBBIM pacTBOPOM 303HHA,
YETKO BH3YaJIM3MPOBAIUCH PACIIOIOKEHHBIE 10 00e-
UM CTOPOHAM TOJIOBBI IJIa3a MPaMOpPHOTO cOMa 3JI-
TUrcoBuHON (opmbl. Porosuia rias miockas, 4To
XapaKTepHO /I OOBEKTOB aKBAaKyJIBTYPbL. MHUKpo-
CTPYKTYpa TJIa3a MPeACTaBICHA OTUYCTINBO Pa3Indu-
MbIMU cnosimu (Puc. 2).

Ha npononsHOM cpe3e BuiHA COOCTBEHHO COCY-
JMCTass 000JIOYKAa CeTYaTKH TIJia3a, COCTOAIAs U3
PBIXJIOW BOJIOKHHCTOH COGAMHUTENBHON TKaHU ¢ (puo-
PpoOIaCTHYECKUMH KIIETKAMU M KPOBEHOCHBIMH COCY/IAMH.

Baewnuii cnoit ceTyaTky NpeAcTaBIeH MajloyKa-
MH 1 KOJIOOYKaMH, KOTOPBIE COEPKAT OUIIOISIPHbIC
HEWpPOHBI, a TAKKE CBETOUYBCTBUTEJIBHBIN MUTMEHT,
KOTOPBI OTYETJIMBO BBIJCISIETCSl TPH OKpacKe Te-
MarokcuinHoM o Mammopu (Puc. 3).

Oxpacka o Masutopu He 1o3BoJisieT quddepen-
LUPOBAaTh BCE JECATh IOCIEIOBAaTEIbHBIX CIIOEB,
OJIHAKO OTYETIIMBO BBIACISACT BHEUIHUI M BHYTPEH-
HUH SIIEPHBIC CIIOM CETYAaTKH IJ1a3a.

Taxkum o6pa3om, pe3ynabTaThl aHAIN3a MPUMEHE-
HUSI Pa3IMYHBIX METOJJOB OKPACKN THCTOJIOTHYECKNX
npenapartos ria3 Clarias gariepinus ToKasaj, 9TO
JUIsL BBISIBJICHHS] KOHKPETHBIX CTPYKTYp OpraHa 3pe-
HUsI HEOOXOJIMMO MTPUMEHSITh CIICIHAIbHBIE METO/IbI
OKpack. B wacTHOCTH, OKpacka reMaTOKCHJIMHOM
Joxunna 1 1% cnupToBBIM PacTBOPOM H03HMHA MO3-
BOJISIET BU3YaJIM3UPOBATh OCHOBHBIE CIION 000JIOUKH
IJla3, a TeMaTOKCWINH 110 Mammopu — oOHapyXuTh
MMUTMEHTHPOBAHHYIO YacTh JMUTENNsI U BHEUIHUH U
BHYTPEHHUI si/IEPHBIE CJION CETYATKH.

3AKJ/IOYEHUE

PesynbTarhl Hammx WCCIEAOBaHUN TOKa3aly,
yTo Ha 14-# JeHb TOocie BBIKIEBa, HA MPOJOIHLHOM
cpe3e MHKpOIpernapar BHIHA COOCTBEHHO COCY/IH-
crast 000JI0YKa CETYATKHU Ti1a3a, COCTOAIIAS U3 PhIX-
JIOM BOJIOKHHCTOM COE€IUWHHUTENIbHONM TKaHu. BHem-
HUH CJIOW CeTYaTKH IMpeICTaBIeH NajlouKaMu U KoJ-
00YKaMH, KOTOPHIC COJEpKAT OUIOJSpPHBIC HEHpo-
HBI, @ TAK)KE CBETOYYBCTBUTEIHHBIM MTUTMEHT, KOTO-
pHIi  OTYETIMBO BBIJESIETCS TPH  OKpacke Tre-
MaTOKCWJIMHOM TI0o Masmtopu. OgHaKo OKpacka re-

MatokcunuHoM Jlxuimna u 1% CHUpTOBBIM PacTBO-
poM 303WHA SBISIETCS Ooiee WH(POPMATHBHOW IS
OIIpe/IeTICHUsI OCHOBHBIX CTPYKTYp CETUYATKH IJia3a.
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PECULIARITIES OF THE MANIFESTATION OF THE VISUAL STATE OF CLARIAS GARIEPINUS
IN THE EARLY PERIODS OF ONTOGENESIS
Manya Ed. Mkrtchyan, Dr.Habil. in Veterinary Sciences, Docent, orcid.org/0000-0002-2960-3222
Ekaterina S. Grinyuk, Ph.D. of Veterinary Sciences, orcid.org/0009-0009-2821-3650
Saint Petersburg State University of Veterinary Medicine, Russia

Clary catfish are distinguished by their unique biology and specific development, as they are able to move on land and
breathe atmospheric air for a long time. Living in water and on land can affect the microstructure of the eye structure, since
it is known that the organs of vision of animals in different habitats have their own specifics.
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Due to the poorly studied organs of vision in Clarias gariepinus, we set out to use different dyes to study the micro-
structure of the eye in the early periods of ontogenesis and determine the most effective methods of histological staining.

The object of the study was the fry of the marbled catfish at the age of 14 days. The material for making histological
sections was the organs of vision of Clarias gariepinus. Staining was carried out in two ways: with Gill hematoxylin and
eosin alcohol solution, and we also tried out Mallory's staining.

The results of our research have confirmed the data of other authors that the process of formation of all layers of the
organ of vision occurs at the stage of pre-larvae. Already on the second day, active eye mobility and the reaction of the
visual apparatus to light were recorded in experimental fish. The cornea of the eyes is flat, which is typical for aquaculture
facilities. The microstructure of the eye is represented by clearly distinguishable layers on the 14th day after hatching. On
the longitudinal section of the micropreparation, when stained with hematoxylin Gill and 1% alcohol solution of eosin, the
actual vascular membrane of the retina of the eye, consisting of loose fibrous connective tissue, is visible. The outer layer
of the retina is represented by rods and cones, which contain bipolar neurons, as well as a photosensitive pigment, which is

clearly distinguished when stained with hematoxylin by Mallory.

Key words: Clarias gariepinus, or gan of vision, retina, histology, staining.
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BJIUSAHUE KOMILIEKCHOM KOPMOBOI TOBABKHU
HA MUKPOCTPYKTYPY CEJIE3EHKHU BEJIBIX KPBIC

Cumetixo Anexcandp Braoumuposuu, acnupanm
Mxpmusan Mans D0yapoosua, 0-p éemepunap.nayx, ooy.
TI'puntox Examepuna Cepeeesna, KaHO.8emepuHap.Hayk
Caghponos [anun Uenamvesuy, kano.eemepunap.Hayx, 0oy.
Canxm-Ilemepbypeckuii 20cyoapcmeeHHblil YHUgepcumen éemepuHaprol meouyunsl, Poccus

PE®EPAT

[Ipu omeHKe BO3ICHCTBUS Pa3IMIHBIX IpPENapaToB (B TOM YHUCIE KOPMOBBIX JO0ABOK) OYEHB Ba)KHBIMHU
SIBIISIEOTCSL CBEJICHUS, O BIMSHUM WX Ha MPOiH(Eepanuio KIETOK OpraHoB MMMYyHoreHe3a. OIHHM W3 TaKuX
OpraHOB SBISIETCS cene3eHKa. OObeKTaMH SKCIICPUMEHTAIEHOTO HCCIICAOBAHIS CIYXKIUTH JIEBATH OCJBIX J1a00-
PATOPHBIX KPBIC, KOTOPBIM B TCUCHHH TPEX MECSAIIEB Y MTOJIOTBITHBIX TPYII BMECTE C KOPMOM MPHMEHSIIN Pas3-
HBIE JI03bI KOMIUIEKCHOW KOPMOBOW 100aBKH (PHIOHOM MyKH). BBUTH CO37aHbI TPH MOJONBITHRIE TPYTIIEL: Tep-
Basi — KOHTPOJIb (3a/1aBalii TOJHKO KOMOHMKOPM), BTOpasi — CKapMJIMBaHHWE KOMIUIEKCHOH KOPMOBOH JH00aBKH
(800 MT/KT) ¢ KOMOUKOPMOM, & TPEThsI - CKAPMIIMBAHHE KOMIUIEKCHON KOpMOBOH nobaBku (600 Mr/kr) ¢ KOM-
6uxopmoMm. B cpemHem Macca Tena JKUBOTHBIX HOJOIBITHBIX TPYIII CYIIECTBEHHO HE OTINYAIach OT MoKa3are-
JIed KOHTPOJIBHOHU rpymmbl. Pe3ynbraTel MOP(HOMETPHH CeIe3eHKH KPBIC MMOJTBEPIMIIN, YTO JTUHAMHKA MACChI
CeJIe3eHKU MPOMOPIUOHAIBHA POCTY J)KUBOTHBIX M YBEITMUEHHIO MAacchl Tena Kpbic. Hapymenus makpocTpyk-
TYpBI CEJIE3eHKH HEe OOHAapyXXEHBI, a T'MCTOJIOTHYECKHE HMCCIJICJOBAHUS IOKA3alM, YTO HMCHOJIB30BAHUE KOM-
IUIEKCHOM KOPMOBOW JOOABKM HE NMPHBOAWT K CYIIECTBEHHBIM M3MEHEHHSM Ha MHKPOCTPYKTYPHOM YpPOBHE.
HccrnenoBanus MPOBOAMINCH B paMKax HaydyHOH paboThl Ha TeMy «l mrueHa mepepabOTKH OHOIOTHYECKUX
OTXOJIOB METOJOM MHKPOOHOTO CHHTE3a.

KuaroueBble ciioBa: KOpMOBas I[OﬁaBKa, J'Ia60paT0pHLI€ KPBICHI, CCJIC3CHKA, MOp(i)OMeTpI/IH T'HCTOJIOI'HA.

BBEJ/[EHUE

B HacTodlee BpEMs BBICOKAS MNPOAYKTHUBHOCTbH
JKUBOTHBIX SBJISICTCA BaXHBIM KPUTECPUCM OLICHKU

KOHBEPCHUM KOPMa, YTO COMNPSIKEHO CO CHIKEHHEM
pacxo 0B Ha MPOU3BOACTBO EAMHUIBI MPOJYKIHU.
CoBpeMEeHHbIE TEXHOJIOTHH CIIOCOOCTBYIOT CO3/a-
HUIO HEOOXOAWMBIX YCIOBHH COAEP)KaHUS U KOPM-
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