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BJIMAHUE ITPOBUOTUKA «O9H3UMCIIOPUH»
HA MOP®OOU3INOJIOTMYECKHUE ITOKA3ATEJIU T'MBPUJIA
JIEHCKOI'O OCETPA U BEJIYI'U 11P1 BBIPAIIMBAHNU B AKBAKVYJIBTYPE

I'N. TIPOHUHA!, 3.B. BYBYHEIL!, A.Il. [JIEBOB?, P.B. )KEJIAHKWH?

("P occwuiickuii rocyaapctBenHbiil arpapHblit yauBepeuter — MCXA nmenu K.A. Tumupsizesa;
21 enrpanpubiii punan OI'BY «maBpeioBony; *T' BY «MocBeToObeAnHEHHEY)

st yemoiiuuso2o pocma, nogvluleHuss pe3UcCmeHmHocmu i 3QhGexmusHoCmu Yceoenus Kop-
Ma YenecooopasHbIM AGISAEMCsL NPUMeHeHUe NPodUoOmuKos. B nacmosiyee epems cywecmeayiom Kom-
Mepueckue npobuomuieckue npooykml, npueomosiiehnvie us baxmepuil Bacillus sp., Lactobacillus
sp., Enterococcus sp., Carnobacterium sp. Hcnonvzosanue npobuomuueckoi 000aeku « JH3UMCno-
PUHY 6 pblD08OOCMBEe HAXOOUMCSL 8 3AUAMOYHOM COCHOSHUU, OOHAKO UMEIOMCsl c8edeHust 00 -
hexmusHOCmU 8bIPAWUBAHUS PAOYIHCHOU (hopenu npu e2o npumenenuu. B smoil ces3u axmyanvHol
3a0auell AGIAEMCA UCCIe008aHUE GIUAHUS NPOOUOMUKA « DHZUMCNOPUHAY HA MOpPodu3uonocuye-
CKUe nokazamenu Moaoou 2ubpuda ieHckoeo ocempa u benyau (1enbena) 6 cyujecmeyrouux yCaogusix
Kynemueuposanust. Ha nawanenom smane pwibol 6vLiu noopasoenenst Ha 8 epynn no 50 pvl6 no npum-
yuny nap ananoeos. Kpynuvie u menkue 0cobu noopazoensiiuchy Ha 4 epynnvl: KOHMpPOIbHAsL U ONbIM-
Hble — ¢ 00301 6HeceHust Dnsumcnopuna 1 2/ke; 1,5 e/ke; 2 ao/ke kopma coomeemcmeento. Ilpooorn-
arcumenvHocmy onvima cocmasuna 60 oweu. TomanbHbie 007108b1 NPOBOOUNUCH 8 HAYANe U KOHYE
onvima, npomexcymoyHvie — kadxcovie 15 cym. Hnousuoyanvro e3gewiusanocy 25-35% om obwezo
Konuwecmaa pwidwl 6 bacceiine. Quauono2UYecKoe COCMosiHUe U UMMYHHbLIL CAmyc i1enbena oyeHu-
8aJICSL NO 2eMAMONOSUHECKUM U Yumoxumudeckum nokasamensim. Kpoev ons ananuza omoupanace
U3 X60CcmMOoBo1 8eHbl pulb npudicuzHenHo. Cocmae Netikoyumos u 000 He3penvix Jopm KIemoK onpe-
oensiu 8 okpawientvix no Ilannenzeiimy maskax nepugepuieckol Kposu Ha yuppoeom MUKpockone.
DazoyumapHas aKmusHOCHb HEUMpPODUILO8 Pblh OYEHUBANACH C NOMOWBIO TU30COMANLHO-KAMUOH-
H020 mecma YumoXuMu4ecKum mMemooom ¢ Opomperonoesim cunum. 3a 2 mec. onvlma OCHOGHbLE
eudpoxumuyeckue noxasamenu (pH, hrumpumol, Humpamet, amMmoHull), memMnepamypa 800bl U cooep-
JHCAHUE PACMBOPEHHO20 8 HEll KUCLOPOOd HAXOOUTUCH 8 NPEOeNax MeXHON02U4ecKux Hopm. Jlyuuue
abconiomHule U OMHOCUMETbHbLE NOKA3AMENU POCHA NOMYYEHbL 8 ONbIMHBIX 2DYRNAX, NOLYYAGUIUX
npobuomuk 6 doze 1,5 e/ke kopma. ¥V smux peib OvLiu ommeyeHsl 8blCOKUe NOKA3AMenu. abconom-
Hblll U OMHOCUMETbHBLI NPUPOC, AOCONIOMHASL U OMHOCUMELbHASL CKOPOCMb POCMA, KO3 duyuenm
Macconaxonaenust. JIyuuas 8uloicueaeMocmy 3aQUKCUpoOBana 6 epynne MeiKux 20006UKo8 lenbena
npu 0oze npobuomuxa 2 2/ke kopma. Y Kpynuwix puld makcumanvhas svixcusaemocms (80%) om-
Meuena npu 0oze DHzumcnopuna 1 e/ke. B netimpoghunax kposu pwib onvlmusix epynn 00CHMOEEPHO
bobULE TUZ0COMATLHOL0 KAMUOHHO20 DENKA — AKMUBAYUS KIIeMOYHO20 UMMYHUMEMA.

Knrwuesvie cnosa: 9H3uMC‘nOpl/lH, JZ€H6€JZ, abconomuvle U OMHOCUMENbHbIE NOKA3AMeNU
pocma, cemamonocudecKkue u yumoxumuiecKue nokasameiu

BBenenue

Pe10b1 mpu BBIpamIMBaHUM ITOBEPTAIOTCS BO3JACHCTBHIO HETaTWBHBIX (HaKTOPOB,
CBSI3aHHBIX C MHTCHCUBHBIME TexHOJorHsMu [20]. BomHas cpema, KoTopasi TOCTOSHHO Ha-
XOIUTCSl B KOHTAKTE C PHIOOM, JOJDKHA UMETh MPHEMIIEMOE KaueCTBO C TOUKH 3PEHHS ee
OMOIOTHYECKNX, XUMHYECKUX U (PU3NIECKUX CBOMCTB.

O BaXHOCTH U3YYCHUS BIUSHUS a0MOTHYECKHIX (PaKTOPOB HA THIPOONOHTOB U UX THO-
puIHBIE POPMBI YKa3hIBAIOT KaK YI€HBIE-KIIACCHKH, TAaK M COBPEMEHHBIE HCCIIeA0BaTeNu [2—4,
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7, 14]. UtoOBI COXpaHUTH TOTOJIOBLE PHIO, BaXKHO, YTOOBI H3MEHEHHE OMOTHYECKUX U abu-
OTHYECKHX (DAKTOPOB OBIJIO MOCTENEHHBIM, ITOCKOJIBKY OBICTpOE N3MEHEHHE TEPMHUYECKUX
U TUAPOXUMHUYECKUX IapaMeTPOB MOXKET MPUBECTH K CEPhE3HOMY CTPECCY, CHIKEHMIO
YCTOMYMBOCTH K OOJIE3HSIM, @ B KDUTUYECKHX CITydasx — K THOenH peiOsI [22].

Hcnonk3oBanue NpoOMOTHKOB B MPAKTHKE aKBAKYJIBTYPHI 00YCIOBIEHO HEOOXOIH-
MOCTBIO TIOBBILICHUS PE3UCTEHTHOCTH BOJHBIX OPTaHU3MOB, UX YCTOWYMBOTO pOCcTa U 3¢-
(eKTUBHOCTBIO ycBOCHMSA KopMa. I103xe MpoONOTHKY CTaIi IPUMEHSATHCS IS YTy dLIeHUS
KauecTBa BOIBI U I OOpbOBI ¢ OakTepranbHbIMKU HHpeKIsIMA. Hamu yxxe oTmevanocs,
YTO HeCOAJTaHCUPOBAHHOCTH KOPMOB IPUBOAXT K MOBBIIICHUIO COACPKaHUS )KUPA B MBIIL-
1ax, a mpu OoJee MPOJOIKUTEIILHOM MTPUMEHEHUH — 1 B ToHaaax [10].

HmeroTcst TOKyMEHTaIbHBIE JOKa3aTeNbCTBA TOT0, YTO MPOOUOTHKHU MOTYT YITy4IlIaTh
YCBOSIEMOCTb MIUTATEIBHBIX BEIIECTB, HOBBILIATH TOIEPAHTHOCTH JIOCOCEBBIX K cTpeccy [5]
Y CTUMYJIMPOBATh UX pasMHOxeHHe [19]. B HacTosIee Bpems CyIeCTBYIOT KOMMEPUYECKHE
NpOoOMOTHYECKUE MPOAYKTHI, IPUTOTOBJICHHBIE U3 PA3IMYHBIX BUAOB OaKTEpHi — TaKuX,
Kak Bacillus sp., Lactobacillus sp., Enterococcus sp., Carnobacterium sp., npoxxu Sac-
charomyces cerevisiae u ap. Ilokazana ciocoOHOCTE Bacillus sp. yMeHbIIUTE OITI0 Vibrio
Sp. B TIpyJax ¢ KpeBeTKaMu, 0COOEHHO B JOHHBIX OTIOXKeHUsX [21, 24].

B otkpsITOM HOCTYIIE €CTh JaHHBIE O MPUMEHEHUH PA3IMYHBIX IPOOHMOTHKOB B OCE-
TpoBozctse [1, 6, 13]. KopmoBas npobuotnueckas 1o0aBka « JH3UMCIIOPHH» UCIIONIB3YET-
Cs1 17151 ONTHMU3ALMY POLIECCOB MUIIEBAPEHHUS, MOBBIILICHNS TPOAYKTUBHOCTH U COXPaH-
HOCTH CBHMHEH, KPYITHOI'O POraToro CKOTa M CEIbCKOXO3SIMCTBEHHOW MTHLBI, HO B PbIOO-
BOJICTBE NPAKTHUECKH He ucibliTaHa. OHAKO MPOBEACHHBIC HCCIECIOBaHMS MOKA3aIH €
3 PEeKTUBHOCTH NIPH BBIPALIUBAHUH PangyxkHoi ¢opemnu [12]. B 3Toii cBsi3u npeacraBnseT-
cs1 11e7Ieco00pa3HBIM MPOBECTH MCCIEIOBAHMS 110 IPUMEHEHUIO TPOOHOTHKA « DH3UMCIIO-
PHH» IIPH BRIPAIIUBAHUHI OCETPOBBIX PHIO.

Lean ncciieoBaHUIA: ONPEAEIUTh BIUSIHUE TPOONOTHKA « DH3UMCIIOPHH» Ha MOP-
¢doduznonoruueckue nokazareau ruopuaa JEHCKOTo oceTpa U OenyrH (JieHOen) Ipu BbI-
palIBaHUM B aKBaKyJIbType B Bo3pacTe | rom.

MarepuaJji M METOAbI HCCJIE10BAHUI

OOBEKTOM 17151 IPOBEJICHUS IKCIIEPUMEHTA B IPOM3BOACTBEHHBIX YCIOBHSX TOCITY-
KWK 4 TpynIbl MeNnKux (HadanbHasg macca — 134—157 1) u 4 rpynnsl KpyNHBIX (Hadaib-
Hast Macca — 190-264 r) ocobeit o 50 peIO 1O MPUHITUIY aHAJIOTOB THOPUIOB JIEHCKOTO
oceTpa u Oenryru (JieHOe) B BO3pacTe rofoBUKOB. M3 HUX 0/jHa KOHTPOJIbHAS U TPH OIIBIT-
HBIX TPYIIBI, OTIIHYAIONIHECS KOIMIeCTBOM BHECCHHOTO B KOPM DH3uUMcHopuHa: 1 T/KT;
1,5 r/kr; 2 r/Kr KOpMa COOTBETCTBEHHO. [IpOOMOTHK BHOCHUIN B KOPM ITyTeM OIPBICKHBA-
HUSI M BBICYIIMBAHUS Ha BO3/IyXe MPH KOMHATHOW TeMIieparype. Kopm naBanu mo paccuu-
TaHHBIM HOPMaM B 3aBHCHMOCTH OT MacChl PhIO.

IIpomomxuTensHOCTD ombITa cocTaBmia 2 Mec. (60 aeit). OueHka ruApOXUMHIYe-
CKHX TIOKa3aTelleld MPOU3BOAMIACE €XKETHEBHO MO OOmenpuHATEIM Metonukam [2]. To-
TaJbHbIC OOJOBBI MPOBOAMINCH B Hayalle W KOHIIE OIBITA, KOHTPOJIBHBIC (IIPOMEXKYTOU-
HBIE) — Kaxaple 15 cyT. B pesynbrare nHANBHIyadTbHO B3BEMINBAIOCh 25—35% oT ob1mero
KOJIMYEeCTBa PhIObI B Oacceine.

Macca Tena peIObl onpesensiach WHAWBUAYAIbHBIM B3BEHIMBAaHHEM. [IpUPOCTHI
U CKOPOCTh POCTa B KOHTPOJILHBIX U OIBITHBIX IPYIAaX PACCUYUTHIBAINCH B COOTBETCTBHU
¢ pexomenaanusMu A.I1. 3aBesmosa u FO.U. Ecaskuna [9].

OuU3MONIOrNYecKoe COCTOSIHIE M MMMYHHBIH CTaTyc PhI0 OIEHUBAJICS 110 TeMaToJorHye-
CKHM Y [TATOXMMUYECKIM MoKazaressiM. KpoBb Jyst aHam3a 0TOMpaiach U3 XBOCTOBOW BEHBI PhIO
npmwkr3HEeHHO. COCTaB JISWKOIMTOB U JIOJFO He3pelbIX (JopM KIIETOK ONPEIeNsiiv B OKPAIIEHHBIX
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no [lanmenreiiMy maskax mepudepude-
CKOM KpOBH Ha IH(POBOM MHKPOCKOIIE
bromna6 JIKOM 11, Poccust [18].

®arouurapHas akTUBHOCTb HEM-
Tpo(puoB pBIO OLlEHMBANACh C TIOMO-
IO JIN30COMATBHO-KATHOHHOTO TECTa
[UTOXUMHUYECKUM METOZOM C OpoM-
(heHONIOBBIM CHHUM, aJalTUPOBAHHBIM
JUTSE TUAPOOUOHTOB [17].

CpenHuii TITOXUMHYECKUI KOd -
¢urment (CLIK) paccunThiBamu o ¢op-
Mmyie [22]:

CLIK = OxH,+1xH, +2xH, +3xH, 7
100

rne Hy, H,, H,, H, — komuecTBo HENTpO-

¢unos ¢ aktuBHOCTRIO 0, 1, 2, 3 6ayuioB

coorserctBenno; H,+H,+H,+H,=100.

Craructuueckyro o0paboTKy -
POBBIX MarepHajioB MPOU3BOAWIM B Mi-
crosoft Excel ¢ wcnons3oBanneM oOI1Le-
TPUHATHIX METOJIOB BAPHAIIMOHHOM CTaTH-
ctukd [11, 16], TOCTOBEPHOCTD pa3INIHiA
OLICHUBAIM TI0 KpuTepuio CTHIONCHTA.

Pe3yabTarhl 1 UX 00CyKIeHUE

3a 2 Mecdia OIbITa OCHOBHBIE
rUApoXuMHUYecKkre Tokazaremn (pH,
HUTPUTHI, HUTPAThl, aMMOHHIi), TEM-
meparypa BOIBI U COACpIKAHUE PACTBO-
PEHHOTO B HEH KHCJIOPO/Ia HaXOIWINCh
B IIPE/IeIaX TEXHOJIOTHYCCKUX HOPM.

AHanmmupys TIONTy4YeHHBIE Pe3yib-
Tarbl, MOKHO KOHCTATUPOBATh: B TPYIIIC
MEJIKAX TOIOBHKOB JICHOETA ITOyJeH-
Has Pa3HOCTh HAYAIGHOM M KOHEYHOM
MacChl SBJISICTCS HEIOCTOBEPHOM, TOIa
KaK B TpyIIe KPYIHBIX JOCTOBEPHOCTh
Pa3HOCTH OSTHX TIOKa3aTelied MEXIy
KOHTPOJIbHOW ¥ OMBITHBIMHA TPYTIIIaMU
COXpaHWIACh; Jydllie aOCONIOTHBIC
W OTHOCHUTENBbHBIC TIOKA3aTelld pPOCTa
TIOTy4YEeHBl B ONBITHBIX TPYIIIaX, MOIY-
YaBIIUX MPOOUOTHK B 03¢ 1,5 T/KT KOp-
Ma (tabm. 1). Tak, Mo cpaBHEHHIO C KOH-
TPOJIEM B MEJIKUX M KPYIHBIX TPyIIax
BEMYMHBI  aOCOMIOTHOTO — TIPUPOCTa
U a0CONIOTHOW CKOPOCTH POCTa ObLIH
BhIre Ha 9,0% u 10,4%, oTHOCHUTETBLHBIN
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Tabmuma 1

OcHOBHbBIE NMOKA3aTeJH POCTA JABYX Py rooBuKoB Jlenoeaa
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npupocT — Ha 7,9 1 26,4%, oTHOCHTebHAs! CKOpocTh pocta — Ha 11,3 u 35,5%, xoadduuuent
MaccoHakoruenus — Ha 11,3 u 27,8% cootBercTBeHHO. OTHAKO JTydIias BBKUBaeMOCTb (72%)
3adMKCHpOBaHa B TPYIIE MENKUX TofoBUKOB JlenOena npu no3e npoOroTrKa 2 I/KT KopMa, Y4To
Ha 12% BbIme KOHTpOis, HA 16 1 14% Bblle B APYTHX ONBITHBIX TPyHnax. ¥ KpyHMHBIX pbIO
MaKCHMaJIbHas1 BbDKHBaeMocTh (80%) oTMedeHa mpH 103e «OH3uMcIoprHa» 1 /KL

BeposiTHo, Gosiee BBICOKasi BBKMBAEMOCTh M, KaK CJICACTBHE, YBEIMUYCHHAS IJIOT-
HOCTB ITOCAJIKU HE MO3BOJMIIM B MOJHON Mepe pearn3oBaTh aOCOIIOTHBIC U OTHOCHUTEIb-
HBIE TIOKa3aTesid pocTa. B 3Toi cBsS3M Npu BhIpAlIMBaHHUU JieHOENa ¢ HauaJlbHOW Maccon
130-160 r MO)KHO pPEKOMEHIOBaTb BHECEHUE B KOpMa OH3UMOCIOPHHA B JO3UPOBKE
1,5-2,0 r/kr, nns rogoBukos Maccoit 190-200 r — 1,0—1,5 r/kr. [y yTouHeHUS TO3UPOBKU
HEOOXOIMMO MTPOBEICHHUE AaIbHEHIINX UCCICIOBAHUM.

ITpu cpaBHEHUH MTOKa3aTeNe KPOBU OBIJIO BBISIBICHO, YTO 100aBIeHHE TPOOHOTHKA
HE BBI3BAJIO TOCTOBEPHBIX HM3MEHEHHI 0OLIET0 Yicia 3pUTPOLIUTOB U JICHKOIIMTOB B KPOBU
pBIO (Tabm. 2).

Tabmuna 2

I'emartoJsiornyeckue U HUTOXMMHYECKHUE NMOKA3ATEU FOJOBUKOB rudpujaa (Jenoes)

Mokaszatenu KoHTponb OnbIT Hopma ans oceTpoBbIx pbl6*

[emaTonoruyeckne nokasarenu

O6Luee uncno sputpountos, 10'2wT/n 1,49+0,05 1,66+0,07 1,5-2,5

OG6Luee Yncno nenkouutos, 108wT/n 27,22 1 33,4%1,9 25-50

OpuTtporpamma, %

OpuTtpobnacThbl 1,240,2 0,7+0,2 0-3

Hopmob6nacTbi 3,1%0,3 1,4%0,5* 0-8

3penble 3puUTPOLUTHI 95,7+0,5 97,9+0,5 79-99
NevikouutapHas dopmyna, %

Muenobnactbl 0 0 0-1

MpomuenoumnTsl 0 0 0-2

Muenouutbl 0 2,8+0,2* 0-8

MeTtamunenouunTbl 0,6+0,4 0,6+0,2 0-13

ManoukosgepHble HENTpodUnbI 2,11£0,9 0,8+0,4 0-14

CermeHTosiAepHblE 2,6+0,5 1,4+0,9 0-19

do3snHocunbl 13,242,9 7,8+1,1* 0-15

Basodunel 0,410,2 0,240,2 0-1

MoHouuTbI 0,4%0,2 1,2%0,2* 0-9

JinmdpounTel 80,7+3,1 85,2+0,8 72-91
JInzomanbHO-KaTUOHHbIN TecT

CLK, ea. 1,05+0,04 1,52+0,10* 0,8-2,1

*8, 15].
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VHTEeHCHUBHOCTB 3pUTPOIO332 B ONBITHON TPYIIE CHU3MIACH [10 CPABHEHHIO C KOH-
TPOJIEM CYIS 1O JIOoJie HE3PENbIX KIETOK SPUTPOUTHOTO psna (HopmobiactoB). OmHaKO
IpU IPUMEHEHNUH NPOOHOTHKA Y TONOBUKOB JieHOena oTMedeHa Oonbliast 1071 01acTHBIX
(hopM JEHKOIIMTOB (MHENIONUTOB) B Nelikorpamme (puc. 1). DH3UMCIIOPUH BHI3BAN YBEIIH-
YeHHUE MIPOLICHTAa MOHOLIUTOB, YTO MOXKET CBUAETEIILCTBOBATh 00 YCHIIEHUH (ParoUTapHOM
aKTUBHOCTH. B HOpME OTHOCHUTENFHOE KOIWYECTBO 303MHO(HIOB B KPOBH PHIO SIBISCT-
Cs1 HEBBICOKMM. B ombiTe 105151 503MHO(UIOB ObllIa ONTUMAIBHOM, B KOHTPOJIE — OJIU3KO
K BEpXHEH rpaHuiie HOpMbL. BeposTHO, AaHHBIN (aKT CBsI3aH ¢ HOPMaJIU3ALHEH MHUKPO-
(y10pBI KUIIEUHUKA PBIO ONBITHBIX IPYIII 32 CYET MPOOHOTHKA.

; | . 4

Puc. 1. Kapruna xkposu nenbena (yBenuaenue X 100). @opMeHHBIE SIIEMEHTHI:
1 — 3pernbie 3PUTPOIUTHI;, 2 — HOPMOOJIACT; 3 — TUMQOITUT;
4 — cerMeHTOsIepHBIN HelTpodm; 5 — 303uHODMIT; 6 — O6azodun

Coneprxanue He)epMEHTHOTO KATHOHHOTO O€JTKa B TM30coMax HEHTpodmiIoB nepu-
(hepuveckoil KPOBU ONPEAEISIIOCh MUKPOCKOIIMYECKH Ha II(PPOBOM MUKpocKone bronad
11 (Poccus). 1o crenenu aronuTapHOl aKTUBHOCTH UCCIIETyeMble KIETKH ObLTH TIO/Ipa3-
JiesieHsl Ha 4 Tpymisl (puc. 2):

0 cremenp — TpaHyiIbl KATHOHHOTO OEJTKa OTCYTCTBYIOT;

1 cTerneHb — eIMHUYHBIC TPAHYJIbI;

2 cTereHb — rpaHyJibl 3aHUMAIOT PUMEPHO 1/3 IUTOIIIa3MBI;

3 cTeneHb — rpaHyJibl 3aHUMAIOT 1/2 UTOIIIa3Mbl U Ooliee.

B He#iTpodmnax KpoBU PHIO OMBITHRIX TPYII JOCTOBEPHO OOJIBIIE JIN30COMATIHHOTO
KaTHOHHOTO OeJIKa — aKTUBAITHS KJIETOYHOTO NMMYHHUTETA (Tabm. 2).

Pa
F.

0 cTericHb aKTUBHOCTH 1 CTEIEHb AKTUBHOCTH 2 CTEIICHb aKTUBHOCTH 3 CTENEHEL aKTUBHOCTH

Puc. 2. Bemapmmii KaTHOHHBIH OETOK B HEHTpodIIax JeHOena B peakuu ¢ OpoMQEHOIOBEIM CHHIM
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BriBoabI

TakuMm 00pazom, JTydire adCOMOTHBIC H OTHOCHTENIbHBIE TIOKA3aTeIH POCTa MOIy-
YeHBI B ONBITHBIX TPYNIax, MOXYyYaBUIMX MPOOUOTHK B o3€ 1,5 T/KT KopMma. DTy HOpMY
MOYKHO pEKOMEH/I0BaTh MpH BhIpanuBanus Jenoena maccoit oT 130 mo 400 r. OueBugHO,
YTO JalbHeHIre uccieoBaHus Ha ocobeit Mmaccolt 130—150 T o BIustHHIO JH3UMCIIOpH-
Ha He0OXOAMMO MPOBOIUTH B MHTEPBaJie J03UPOBKHU 1,5-2,0 r/Kr KOopMa, Ha 0cOOei Mac-
coii 190-250 r — B unrepraiie 1,0-1,5 r/kr kopma.

[MpuMeHeHne DH3UMCIIOPUHA BBI3BAJIO YMEHBIICHHUE A0JIUA OJaCTHBIX (JOPM SPUTPO-
[IUTOB B 3pUTPOTrpaMMe U yCHUIICHHE Jieiikomnoa3a (1o seiikorpamme). [Ipu HCrons30BaHUN
HpOGI/IOTI/IKa AKTUBUPOBAJICA KJI€TOUHBIN HUMMYHHUTET: IPOUCXOANIIO YBCIIMUCHHUE NJOJIN (ba-
TOLUTUPYIOUIMX KIETOK — MOHOIIUTOB B JISHKOIIUTAPHOH (hOPMYIIe, YBEITHUUBAIOCH COMIEP-
JKaHHE KaTHOHHOTO OeJIKa B JIN30COMax MUKPO(aroB — HEHTPODHUIIOB.
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EFFECT OF THE PROBIOTIC “ENZIMSPORIN”
ON THE MORPHOPHYSIOLOGICAL PARAMETERS OF THE LENA
STURGEON AND BELUGA HYBRID IN AQUACULTURE

G.I. PRONINA!, E.V. BUBUNETS', A.P. GLEBOV?, R.V. ZHELANKIN*

('R ussian State Agrarian University — Moscow Timiryazev Agricultural Academy,
2C entral Branch of the FSFI “Glavrybvod”,
3S tate budgetary association “Mosvetobedinenie™)

The use of probiotics is recommended for sustainable growth, increased resistance
and efficiency of feed assimilation. Currently, there are commercial probiotic products prepared
from the bacteria Bacillus sp., Lactobacillus sp., Enterococcus sp., Carnobacterium sp. The use
of the probiotic supplement “Enzimsporin” in fish farming is in its infancy. However, information
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is available on the effectiveness of its use in rainbow trout. In this regard, an urgent task is to study
the effect of the probiotic “Enzimsporin” on the morphophysiological parameters of the juvenile
hybrid of Lena sturgeon and beluga (Lenbel) under existing cultivation conditions. At the initial
stage, the fish were divided into 8 groups of 50 fish each according to the principle of pairs of ana-
logues. Large and small individuals were divided into four groups: control and experimental with
a dose of Enzimsporin of 1 g/kg, 1.5 g /kg and 2 g/kg of feed, respectively. The duration of the ex-
periment was 60 days. Total catches were made at the beginning and end of the experiment, and in-
termediate catches were made every 15 days, individually weighing 25-35% of the total number
of fish in the pool. The physiological state and immune status of Lenbel were assessed by hema-
tological and cytochemical parameters. Blood for analysis was collected from the caudal vein
of fish in vivo. Leukocyte composition and the proportion of immature cell types were determined
in Pappenheim-stained peripheral blood smears under a digital microscope. The phagocytic activ-
ity of fish neutrophils was evaluated by a lysosomal cation test using a cytochemical method with
bromophenol blue. During the two months of the experiment, the main hydrochemical parameters
(pH, nitrites, nitrates, ammonium), water temperature and the dissolved oxygen content were with-
in the technological norms. The best absolute and relative growth rates were obtained in the exper-
imental groups receiving a probiotic at a dose of 1.5 g/kg of feed. These fish had high indicators:
absolute and relative growth, absolute and relative growth rate, mass accumulation coefficient.
The best survival rate was recorded in the group of small yearlings of Lenbel at a probiotic dose
of 2 g/kg of feed. In large fish, the maximum survival rate (80%) was recorded at a dose of 1 g/kg
of “Enzimsporin”. There is significantly more lysosomal cationic protein in the blood neutrophils
of the experimental groups — activation of cellular immunity.

Key words: Enzymosporin, Lenbel, absolute and relative growth indicators, hematological
and cytochemical indicators.
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