MUWHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINN
JIETIAPTAMEHT HAYYHO-TEXHOJIOT MYECKOM ITOJIMTUKHY 1
OBPA3OBAHNA
@eﬂepaHLHOC rocyagapCTBCHHOC 6}O,ZL)KGTHOC O6paBOBaTeJIBHOC YUPCIKACHUC BBICHICTO

oOpazoBanust «JlOHCKOM rOCyJapCTBEHHBIN arpapHbli yHUBEPCUTET

Ha npaBax pykonucu

CeménoBa Oubra QuieroBHa

BJUSAHUE BUOJIOI'MYECKHN AKTUBHbBIX BEHIECTB HA
JKCTEPBEPHBIE U MHTEPBEPHBIE IIOKA3ATEJIN YTAT

4.2.4. YacTHast 300T€XHUS, KOPMIICHHE, TEXHOJIOTUU MIPUTOTOBJICHUSI KOPMOB
¥ TIPOM3BOJICTBA MPOAYKIIMH )KHBOTHOBOICTBA

JINCCEPTALINS

Ha COMCKaHHC y‘-IGHOfI CTCIICHU KaHAuaaTa OMOJOTHYSCKUX HayK

Hayunb1ii pyxkoBOauTENS!
JOKTOp OMOJIOTMUECKUX HAYK, TOIIEHT
[Tono3tok Osibra HukonaesHa

1. [lepcuanoBckuii—2024



Conep:xanue

BBEJIEHUE .......cooiiiiii ettt nnaee s 3
1. OO030P JHTEPATYPBI ...ccvevviiiriiiiiieieiesieee e e e e e e sreesne e nneeenneeennnes 9
1.1. Brusamre mapaTunu4eckux (GakToOpoB Ha POCT M PA3BUTHE MTHIIHI.

CrOCOOBI BBIPAIIHUBAHMS YTOK ...veeueveeureesnreessnesanesassneassneessneesssesssnessssessnsssesseesneenns 9
1.2. Hcnonb3oBaHuE OMOJOTUYECKHA AKTUBHBIX BEIIECTB B MITUIICBOJICTBE. ......... 16
1.2.1. Bnusanre OMOJIOTMYECKN aKTUBHBIX BEIIECTB Ha TIOKA3aTed KPOBH U
€CTECTBEHHYIO PE3UCTEHTHOCTD OPTAHUBMA TITHIIBL ....vveeereesnreesreeaieeessneesineesnneens 21
1.2.2. BnusHue OMOJIOTMYECKH aKTUBHBIX BEIIECTB HA 300TE€XHUYECKUE

1 00) (% T2 () 1 TSP U PP TR PPR PR 26
1.2.3. BnusHue OMOJIOTMYEeCKU aKTUBHBIX BEIIECTB HA MSICHYIO TTPOTYKTUBHOCTD

U (UBUKO-XUMHUYECKUI U AMUHOKHUCIOTHBIN COCTAB MSCA TTHIIBI .....vvvenvveeieenene 30
2. MaTepHaabl 1 METOABI HCCHAETOBAHMS ........vvveeirireeeiineessienessseessnssnesssnes 34
P20 WY, 53 (090710 10 % (o1 oR) (=71 (0 ): =1 04 0 QR 37
3.  Pe3yabTaTbl COOCTBEHHBIX UCCCAETOBAHMIT U UX OOCYKICHHA ............. 41
3.1. CopepxaHue U KOPMICHUE MOTOTBITHBIX YTOK ...vvevveveerieesiresresseesseesseessns 41
3.2, TIOVICKOBBIHM OTTBIT . .ceeutveestreessreessnassssessssessnsesansessssssessssesssessssessnsessnsessnsessssees 43
3.2.1. Bnusinue npobuotukos "Cyotunuc” u "IIpomakcum-B" Ha coxpanHOCTh U
BECOBBIE TIOKABATEITH YTOK. ... .vveervreesureessnesssneeanneessseessneesnnesssesansesssnssessneesnessnnessnes 43
3.3. Pe3ynbTatrhl 1-ro HAYYHO-UCCIAEAOBATEILCKOTO SKCIEPUMEHTA .......vveenve 46
3.3.1. Bmusiaue npo6uotuxos "bonaka-AIIK-N", "[Iponakcum-B" u "Cy6Tunuc"
Ha COXPAHHOCTH M TIOKA3ATEITH BECOBOTO POCTA .vvveuvrreessrreesssreesssssenesssseessnssnsssnsnes 46
3.3.2. Bnusinue npoOMOTHUKOB Ha TTOKA3aTeIN €CTECTBEHHON PE3UCTEHTHOCTH
OPTAHUBMA YTHT +vveeeuvrveessresesssessssssesssnssesssssessasssssssnssessssssesssssessssssessansseessnsseesssssess 51
3.4. Pe3ynbTarhl 2-r0 HAYYHO-UCCIAEAOBATEILCKOTO SKCIEPUMEHTA ......evveenve 56
3.4.1. Bnusinue npoOMOTUKOB Ha COXPAHHOCTh U BECOBBIE TIOKA3ATENHU YTOK ...... 56
3.4.2. Mopdonornyeckre 1 OMOXUMUYECKUE TIOKA3ATENN KPOBH YTOK.......ccvvenne. 64
3.4.3. BBIXOT MSICHOM TIPOMYKIIHH «...vvvvventeenteeteesseessnesnseaseesseesseessnssnsesnseensessseessns 68
3.4.4. ODU3UKO-XUMUYECKUN 1 AMUHOKUCIOTHBIA COCTAB MACA YTOK ...cvveerveervnnnns 72
4. DKOHOMHUYUECKAS DPDEKTHUBHOCTD .....evuvririisieiseisttseissesesssseissssessssessssssesssssessssesenns 82
[TPOMU3BOACTBEHHAS ATTPOBALIVIS . ... 86
BAKITHOUEHUE .........oooiiiiieee sttt 87
[MPEJIOXXEHUE TTPOU3BOIACTBY _ ..o 90
IIEPCITIEKTUBBI JAJIBHEMIIEN PASPABOTKY TEMBI

NCCIHEHOBAHISL ..o 90
BUBJINOT' PAOUYECKHMI CIICOK .....o.oooieovvveeeeceseeeeeeeeeeeeece e 91

TTPTITOYKEHIIS ... 121



BBEAEHHUE

AKTYaJIbHOCTh TeMbl. OJKOHOMHYECKass J(P(HEKTUBHOCTH B ITHIICBOJICTBE
3aKJII0YAETCs] B TOM, YTO CEIIbCKOXO03MCTBEHHAs MTHIIA 32 CYET CBOETO OMOJIOTHYECKOTO
CTPOEHUS CITOCOOHA 32 KOPOTKOE BPEMsI OBICTPO YBEIMYHUBATH MacCy TeJa.

CampIM C1aObIM 3BEHOM B POCCHICKOM TTHIICBOJCTBE SBJISICTCS BBICOKAS
MMIIOPTO3aBUCUMOCTh B HCHOJIb3YEMBIX pECypcax, KOTOpas BbI3bIBAET POCT HX
CTOMMOCTH MPU U3MEHEHUH Kypca BaJIOT, C OJHON CTOPOHBI, U PUCK CPbIBA MOCTABOK -
c apyroit. Poccuiickoe OpoitiepHOE MTHIIEBOJACTBO CETOIHS HMCIBITHIBACT ACHUIIUT B
IJIEMEHHBIX pecypcax: MpPU CETOJHAIIHNX 00beMaxX MPOU3BOJCTBA OPOMJIEPHOTO Msica
€XeroJIHo BBO3UTCs 0koyio 300 MJIH. UMIIOPTHOTO MHKYyOarmonHoro siiia (I'onuapoBa
H.C., 2014; Komaer A.I'., 2017, 2021). IltuneBomyeckas MPOIYKIMs SBISICTCA B
BBICIIICH CTENEHU COLMAIBHO 3HAYMMOW M OO0ECIeuMBaeT HACEJICHUE CaMbIM
HPKOHOMHYECKH JOCTYMHBIM O€JIKOM KUBOTHOro mpoucxoxiaenus (booObuieBa I'.A.,
2021).

B nacrosimee Bpems Ha Tepputopun PO yTKOBOACTBO HCIIBITHIBAET HEAOCTATOK B
rieMeHHbIX nTuledadpukax. CoraacHO CTAaTUCTUKE, HA JaHHBIM MOMEHT HMeEEeTCs
TOJBKO YEThIpE TJIEMEHHbIC NTUIE()aOpUKH, KOTOpBIE pacroyiokeHbl B PocToBckoi
obnactu, Kpacnomapckom kpae, KapawaeBo—Yepkecckoit PecnyOmuke, PecmyOnuke
bamkoprocras.

Msico ryceil U YTOK BXOJUT B KaTETOPHUIO JAUETHYECKUX MPOIYKTOB, KOTOPHIC
COJIEpKaT BBICOKYIO PHEPreTHUYECKYH) LEHHOCTh 10 CPAaBHEHUIO C JIPYTMMH BUIAMU
NTULl. DKOHOMUYECKasl BbIFOJa UX Pa3BEJCHUSI COCTOUT B TOM, UTO JJIsl BhIPAIIMBAHUS
JAHHOT'O BHJA MTHUIIbI UCIIOJIB3YIOTCS YIPOINEHHBIC YCIOBUSA coaepkanus (MypiieHKOB
H.B., 2020 r).

KonmuuectBo yrtuHoOM mponykuuu B Poccum B HacTosiiiee BpeMs 3aHUMAET
npuosm3nuTenbHo 1-3% (50-70 Thic. TOHH Msica) OT OOIIEero MPOU3BOCTBA MsICA TITHIIBI.
JlmaupyeT B mpousBojicTBEe yTuHOTO Msica HoBocuOupckas o6macth 1 CTaBpOIOIbCKUAN

Kpau.
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B Buay TOro, 4To NMTHUIIEBOJACTBO OTHOCHUTCS K CKOPOCIIENION OTpaciv, OCHOBHOM
3amauet mo ero pasutuio Ha 2013—2023 ronma sBisieTcsl yBeNIMUYEHHE MPOU3BOACTBA
Msca UHJEEK, TyCcel, YTOK, 1iecapok U nepernesoB. OCHOBHOM MPUHIMI peaiu3aiu —
HapaluBaHue OOBEMOB TIPOM3BOJACTBA HA OCHOBE KOOMEPAIMHU MTUILIEBOJTYECKUX
NPEANPUATAA €  JMYHBIMA ~ TOJACOOHBIMH  XO3SMCTBAMH U KPECThSIHCKUMU
(pepmepckumMm) X03KUCTBAMH ISl CHIDKCHHSI YPOBHSI 3aTpaT M TMOBBIIICHHS KayecTBa
POU3BOAMMOMN MPOIYKIIUU B 3TOM CEKTOPE.

Pa3zBuTHe W KOHKYpEHTOCHOCOOHOCTH BOJOILUIABAIOMICH MTUIIBI BO3MOXHBI
TOJBKO MPU IIHUPOKOM BHEAPEHUH COBPEMEHHBIX TEXHOJIOTUH, KOTOPBIE MO3BOJSIOT
MaKCUMAJIbHO  MCIIOJIb30BaTh  TIE€HETUYECKUH  MOTEHIMad  MPOAYKTUBHOCTH.
DxoHomuyeckas 3P(HEKTUBHOCTh MPOU3BOACTBA HAXOAUTCS B MPSMON 3aBUCUMOCTH OT
TexHoJornuecko r¢dextuBHOCTH B 3TOM oTpachu (I'onyaposa H.C.2014).

K 2025 r. poccuiickre NTULEBOAYECKUE NIPEANPUATHS ITPU BBIPAIMBAHUA IITULIBI
JOJDKHBI OYIyT MOJTHOCTHIO OTKA3aThCsl OT KOPMOBBIX aHTUOMOTHUKOB, TIOITOMY MOUCK U
BHEJIpEHUE B TMPOU3BOJICTBO  aJbTEPHATHUBHBIX OWOJOTMYECKUX J00AaBOK Ha
CeroHAIIHUH JIeHb oueHb akTyasieH (HoBukoa M.B. ¢ coasrt., 2020).

B HbIHEmHWN [EpUOI HWMEETCS HEAOCTaTOYHO JIUTEPATypbl, B KOTOPOH
OCBEIIAIOTCS JJAHHBIC M0 BJIMSHUIO OMOJIOTUYECKH aKTHBHBIX BEIIECTB, B TOM UHUCIIE U
NpoOMOTUKOB, Ha IMOKAa3aTeIi KPOBU YTOK W HX E€CTECTBEHHYIO PE3UCTEHTHOCTH
opranusma (ITonosrox O.H. ¢ coasr., 2022).

eab 1 3axaum Uccjaea0BaHUM. B CBI3M ¢ 3TUM 1I€/IbI0 HAIIUX MCCIICAOBAHUM
SABWJIACh pa3pabOTKa HOBOM JIOBUPOBKM UM CXEMbl TPUMEHEHHUS MPOOUOTHKA
«IIponakcuM-B» 1 ero BIMSHUS HAa UHTEPHEPHBIE M IKCTEPHEPHBIC MOKA3aATENIN YTAT
Kpocca «Arugens 345» B cpaBHeHun ¢ npobuotukamu «bonaka-AIIK-N» wu
«CyOoTHiuc.

JI1st TOCTHKEHUS TOCTABJIICHHOW LEIH ONPEAEINICHbI CIEeYIOUIUE 3a1aUu:

1. Cpaauth BmusHHe MpoOUOTHKOB «CyOTtumuc»y u «IIpomakcum-By, 1o
WHCTPYKIMSAM  TPOU3BOJUTENII HAa COXPAHHOCTh, JIMHAMHUKY JKHUBOW  MAacCChl,

OTHOCUTEJIBHBIN U a0COIIOTHBIA TPUPOCTHI YTOK B IEPUOJ € 1 110 55 AeHb KU3HU.
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2. W3yuuts BnusgHue npobuortuka «lIponakcum-By» mo pa3paboraHHON HaMu cxeme,
Ha COXPAHHOCTb U JIMHAMMKY BECOBOI'O pOCTa YTOK B mepuof ¢ 1 mo 60 qHu XU3HU B
cpaBHeHMH ¢ pobuoTukamu «Cyotunucy» u «bonaka-AITK-Ny.

3. Ilpoananm3upoBaTh  BIMSHME  TPOOMOTUKOB Ha  MOPQOJOTUYECKUE U
OMOXMMHUYECKHE MTOKA3aTEIN KPOBU YTSIT.

4. VYCTaHOBUTh UX BIUSHHE HAa TYMOPAJbHbIE U KJIETOYHBIE IOKAa3aTelu
€CTECTBEHHOMN PE3UCTECHTHOCTHU ITHULIBI.

5. IlpousBecTu npoMepsl T€Ja YTOK U PACCUATATH UHIEKCHI UX TEIOCIOKEHUS.

6. Onpenenuts yOOIHBIN BBIXOJ U (PU3KUKO - XMMUUYECKUN COCTaB MsICa MOJONBITHON
HTULBI.

7. IlpoaHanu3upoBaTh aMUHOKUCIOTHBIN COCTAB MSICA YTOK.

8. Bolcuntarh 53KOHOMHYECKYIO 3(P(EKTUBHOCTh HCIIOJIB30BAHUS IPOOMOTUKOB
«CyOtunucy, «IIponakcum-By» u «bonaka-AlIK-N» npu BeIpaliiBaHuu yTsIT.

Hayuynas HoBu3Ha padorsl. BriepBeie B ycnoBusix PocToBckoit oOnacTtu
UCIIOJIb30BaHa pa3paboTaHHAs HAMM cxema NMpuMeHeHus npobduotuka «IIporaxcum-
B» Ha yrarax xpocca «Arumens 345» B MEPUOJ C MEPBOrO IO MIECTUAECITHIN JEHb
*u3HU. Hamu ObUT MpoBeneH CpaBHUTENBHBIN aHaIW3 JaHHOW CXEMBI CO CXeMaMu
npuMeHeHus: TpoonoTukoB «Cyotunuc» u «bonaka-ATTK-N».

N3yuyeHbl BecoBble MOKAa3aTeNu YTOK, OMOXMMHYECKHE U MOP(OJOrHyecKue
[IOKA3aTel KPOBH, II0OKA3aTENIM €CTECTBEHHOW PE3UCTEHTHOCTH OpraHu3Ma YTOK,
(GU3UKO-XMMHUYECKH M aMHHOKHCIOTHBIM COCTaB Msca, a Takke IMpOoBeAcHa
aHATOMHYECKasl pas3felika TYLIEK, ONPENENICHbl NPOMEPBI Tela YTOK M MHIEKCHI MX
TenocnoxeHus. Beicuntana skoHoMuyeckas 3()(EKTUBHOCTh HCIIOJIB30BAHUS ITUX
POOMOTHKOB.

Ha ocHOBaHMM INpOBENEHHBIX HMCCIEAOBAaHWUN YCTAaHOBJIEHO, YTO NPUMEHEHHE
npobuoTtuka «lIponakcum-B» 1o paspaboTaHHOW HaMu cXxeme, U NPOOMOTHKA
«CyOTHIINC» COTJIACHO HWHCTPYKIMHU, CHOCOOCTBYET YIYYIICHHIO HHTEPHEPHBIX H
AKCTEPHEPHBIX TOKazaTeNel yTok, a npoouotuku «lIpomakcum-B» u «bonaka-AIIK-

n» 10 HMHCTPYKIHUH IIPOU3BOAUTCIIA OKa3aJd YIrHCTArOIICC ,Z[CﬁCTBPIC Ha OpraHu3M

YTOK.
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MeToa0,1I0rM4eCKOM M METOAMYECKOM OCHOBOWM MCCIICHOBAHUS ITOCITYKUIU

TPpYAbl OTCUCCTBCHHLIX U SaPY6€}KHI>IX YUCHBIX. I[JIH peUICHUA IMOCTABJICHHBIX 3aaa4

ObLIIH UCIIOJIb30BaHBI CIEAYIONINE METO/IbI Hay4YHOTO
MO3HaHUA: OOIIENPUHATBIE MOpdoIornyeckue, GU3noI0ruIecKue, busuko-
XUMHUYECKUE, 300TEXHUYECKHE, OMOXMMUYECKHUE, MMMYHOJIOTHYECKHE,

CTAaTUCTUYECKHUE W DKOHOMHYECKHE, a Tak)Ke CpaBHEHHE, aHaau3 U 0000IIeHue
MOJIYYeHHBIX pe3yNbTaToB. MccnegoBaHusi TPOBOAMWIM Ha CEPTUPUIMPOBAHHOM
00opyI0OBaHUH.

Crenenb pa3paboranHocTH. OCHOBHBIE TEOPETUYECKHE W METOJAUYECKUE
MOJIOKEHUS TI0 TEXHOJIOTHYECKUM CIOCO0aM IMOBBIIICHUS] MSCHON MPOAYKTUBHOCTH
NTHALBl U3YYAIWCh 0 TPyAaM TAaKUX OTE€YECTBEHHBIX ydeHbIX, Kak B.H. bepe3Hes,
B.A. byspos, B.C. ®unonenko, B. Caneea, P.P. I'agues, A.I'. I'aiinyk, T.A. Cenpix,
N.A. Eropos, U.A. Jlebenera, K.fI. Morosuios, B.C. Jlykamenko, A.T. Bapakus,
B.A. Kopuwiosa, T.B. KonoOne#t, H.A. 3nenkuna u np. OgHako HEIOCTATOUYHO
W3YYECHHBIMH  OCTalOTCS TaKUE€ HaNpaBJCHUsA, KaK HW3YYEHHE I[IOKa3aTeyeu
€CTECTBEHHON PE3UCTEHTHOCTU OpraHu3Ma, CHOCOObl M TEXHOJOTUM TOBBIIICHUS
MSICHOM MPOAYKIIMHU YTOK Pa3HBIX KPOCCOB, (PU3UKO-XUMUYECKUN U aMUHOKHUCIOTHBIN
cocTaB Msica, Mop(dosiornueckue U OMOXUMUYECKUE TTOKAa3aTeIu KPOBU MTHIIBI.

OcHOBHBIE M0JI02K€HH I, BBIHOCHMbI€ HA 3aIIUTY.

Brnusaue npoomotuxkoB «CyOtunucy, «lIpomakcum-B» u «bonaka-AIIK-Ny,
MIPUMEHSAEMBIE yTATaM Kpocca «Aruaensb 345», Ha TaKue MOKa3aTenu Kak:

- COXpaHHOCTh W JAMHAMHUKA >KMBOW MacChl, CPEAHECYTOUHBIC U a0COIIOTHBIC

MIPUBECHI;

MOPGOOTHYECKUN U OMOXUMHUYECKHI COCTaB KPOBH;

- €CTECTBEHHAasl pe3UCTEHTHOCTh OPTraHU3Ma;

- NpPOMEpHI TeJla YTOK;

- HAHJEKCHI TEJIOCI0XKEHUS;

- MsICHas NMPOAYKTUBHOCTD;

- (hU3UKO-XMMHYECKUI 1 aMUHOKHUCIIOTHBIN COCTaBa Msica,

- sKoHOMHYEcKas 3 (PEKTUBHOCTH TPOBEICHHBIX HCCIICIOBAHUH.
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Teopernueckasi M NpaKTU4ecKasi 3SHAYUMOCTH PadoTHI.

[lo xony mpoBeneHus MccleAoBaHUl HaMu Oblila pa3paboTaHa HOBas cXema U
no3upoBka npoouotuka «IIpomakcumM-By 1715 MCIIONB30BaHUS BOJOIIIABAIONICH MTHIIC
(yTkam), TO3BOJIMBIIAS TOBBICUTH MPOLIEHT COXPAHHOCTH, JUHAMUKY >KHBOM MaccChl,
BBIXOJI MSICHOM MPOJYKIMHU U COKPaTUTh CPOKH BhIpallliBaHus yTAT. Ha npoBeneHHy10
paboTy noaydeH nateHT Ha uzoopereHue No 2780465 «CriocoO BhIpalIUBAHUS YTSITY.

B pesynbrare mpoBENEHHBIX HCCIEAOBaHUN ObUIO YCTAHOBJIEHO, YTO HE BCE
OMOJIOTMYECKH AKTUBHBIE BEIIECTBA JAIOT MOJIOKHUTEIbHYIO JHUHAMUKY B pOCTE M
Pa3BUTHH YTAT, TaKk npuMeHeHue nmpoouotukoB «bonaka-AlIK-N» u «IIponakcum—By»
[0 MHCTPYKLHMH MPOU3BOAUTENEH OKa3ajo YrHETAIoIIee EUCTBHE HA UX UHTEPHEPHbIE
Y DKCTEPhEPHBIE MTOKA3ATEIIN.

IIyonmukanuu  pe3yJbTaToB  HMccjaeqoBaHuil.  OCHOBHBIE  TOJIOKEHUS
quccepTaly onyOauKoBaHbl B 14 HaydHbIX paboTax, U3 HUX 4 pabOThl — B )KypHaax,
pexkomenioBanHbIX BAK P®, onHa paboTta B u3aHuAX, BXOJAIIMX B MEKIyHAPOIHBIC
0a3bl JaHHBIX Scopus, a TAaKXKe MOJy4YeH MaTeHT Ha M300peTeHHue W pa3paboTaHbI
HAayYHO-TIPAKTUYECKUE  PEKOMEHJAIMM [0  PAalUMOHAIBHOMY  HMCIOJb30BaHUIO
MPOOMOTUKOB B MTUIIEBOJICTBE ISl BBIPAIIMBAHUS YTAT-OpOIIEpOB Ha MSICO.

CreneHb 10CTOBEPHOCTH U anpodanus padoTbl. [J0CTOBEPHOCTh PE3YIBTATOB
MPOBEJICHHBIX  MCCJICAOBAHUM  TMOJTBEPXKIACTCS  MPUMEHEHHEM  OOIICTIPUHSTHIX
METOJIMK, BKJIFOYEHHEM B ONBITHI JOCTOBEPHOTO KOJMYECTBA MTHUIIBI M ampoOaruei
MOJIyYeHHBIX PE3yJIbTATOB.

OCHOBHBIE TOJIOKEHUS U PE3YJIBTAThl UCCICIOBAHUMA JIOJIOKEHBI U OOCYKICHBI
Ha  KOH(epeHHusX:  MexayHapoaHas  HaydHO-TIpaKTHYecKas  KOH(pepeHIus,
nocesmeHHas 180-neturo ®I'BOY BO «JloHCKOrO TOCYIapCTBEHHOTO arpapHoOro
yauBepcutetay 21-22 centabps 2020 1.; Bcepoccuiickas Hay4yHO-METOIUYECKas
KoH(epeHLMsT C MEeXIYHApOJAHBIM Y4YacTHEM «ArpapHas HaykKa B YCJIOBUSX
MoJepHHU3auu 1 nHHOBaMoHHOTO pa3BuTus AIIK Poccumy, coctosBimascs 30 HOsIOps
2020 rona, MBanosckast 'CXA; Beepoccuiickast (HallMoHaIbHAs ) HAYYHO-TIPAKTUYECKOM
koHpepenuus, 25 nekabps 2020 1. n. IlepcuanoBckuii, Jouckoit T'AY; III

Bcepoccuiickas kordepermnus monoapix yaeHsix AIIK Paccser, 14-15 mas 2021 1. —
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n. Pacceer: OI'BHY ®PAHII; Kondepenuus «ArpapHas Hayka CTaHOBJICHUS
M(POBOM SKOHOMUKH W MPOU3BOJICTBA IKOJOTMYECKHM YUCTON MpoaykKuuu B PDy
OI'bOY BO «/loHCckol rocynapCTBEHHbIM arpapHbiii yHuBepcuter» 23.06.2021r.;
Bcepoccuiickas HayyHO-ipakTHUecKasi KOH(EpeHIHs ¢ MEXIyHapOJIHBIM Y4YacTHEM,
nocesmieHHas  150-metuto  akagemmka M.D. HBanoBa  «CeleKIMOHHBIC U
TEXHOJIOTUYECKUE ACIIEKThI WHTEHCU(DUKAITIU MIPOU3BOJICTBA MPOJIYKTOB
*nBOTHOBOJICTBA» PI'AY-MCXA wumenu K.A. TumupszeBa 3-4 mapra, 2022 r; XV
MeEXKTyHApOIHAs HAYYHO-TIPAKTHUSCKass KOH(PEPEHITUN MOJIOJIBIX YUeHBIX (23-25 mapTa
2022 r.) KpacHospckuii rocy1apCTBEHHBIN arpapHblii yHUBEPCHUTET.

Crpykrypa 1 00bemM padoThI.

HuccepranronHas padoTa COCTOUT U3 BBEJEHUs, 0030pa JIUTEpaTyphl, MaTepHalia
U  METOJIMKM HCCIEIOBAaHUM, pe3yJbTaTOB COOCTBEHHBIX HCCIEIOBAaHUN M HX
00CYXXJIEHHI, OLUEHKH 3KOHOMHYECKOW 3(PPEKTUBHOCTH, BBIBOJOB U MPEIJIOKECHUM
MPOU3BOJICTBY, CIHUCKa JMTEpaTypbl U mpuioxeHuid. Pabora usznoxkena Ha 128 crp.
MeYaTHOr0 TEKCTa, CcoAepKUT 23 Tabmuibl, wWulocTpupoBaHa 12 pucynkamu, 4
NPWIOKEHUIMU. bubamorpaduyecknii cmMcok BKI0YaeT 234 MCTOYHUKA JTUTEPATYPHI,

U3 HUX 44 Ha UHOCTPAHHBIX SA3BIKAX.
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1 OB3OP JIUTEPATYPBI

1.1 Bausinue napaTunuyeckux (pakTopoB HA POCT U Pa3BUTHE NTHII.

Cnoco0bl BIpAIIUBAHUA YTOK

W3 oTpacnu NTUIIEBOJICTBA, YTKOBOJICTBO SIBJISIETCS 3HAYMMBIM PE3EPBOM MSICHOM
npoayKiuu. OTHOCUTENBHO SUIIEHOCKOCTH, YTKa MOXKET cHecTH 10 100 siull, 94TO MoTOM
MO3BOJIIET MOJIYYUTh OKOJIO CEMUIECIATH YTAT. VI B TEUEHUU KOPOTKOTO BPEMEHU (JIBYX
MECSIIIEB) MOKHO MOJYYUTh MSCHYIO MPOIYKIHIO, KOTOpas XapaKTepU3yeTcsl HATUYUEM
JIETKOYCBOSIEMbIX O€IKOB. YTSITaM XapakT€peH MHTEHCHBHBIM POCT B MEPBBIA MEPHO
KU3HU. Macca yTKHM 3aBHUCHUT OT MOPOJIbI, COACPKAHUS U KOPMIJICHHUS, HEKOTOpPBIC
nopoabl Moryt pocturath ee m0 4,0-4,5 xr (CepmaeBa B.A., 2018; ®ucunun B.U.,
2023).

[Topoasl yTOK MPOU3ONUINA OT AUKON yTKU-KPAKBBI, KOTOpas Obliia OJOMAlllHEHA
MIPUMEPHO TpU ThICSYM JIeT Ha3zalx B EBpomne, A3uun, CeBepHoii AMepuke u CeBepHOU

Adpuxke.

Poccuiickoe mpou3BOACTBO YTHMHOIO Msica MPAKTHKYETCS Ha YTKax ¢ OebIM
ONEPEHUEM, YTO NPHUAAET TYLIKAM TAKUX MOPOJ XOPOIIMK TOBAapHbIM BUA. OIHUM H3
BEIyIIUX KPOCCOB siBisieTcsl «biaroBapckuii», KOTOpbIN ObLT yTBepKaeH B 1997 romy.
B nanpHeliem cenekuuoHepaMmu ObUTa MOCTaBJEHA 3ajada Ha YCOBEPIIECHCTBOBAHUE
YTOK JIaHHOTO Kpocca M Oblla Hauyata cenekuumoHHass padora B 2000 r. B «III13

bnaroBapckuii» Pecniyonuku bamkoprocTaH.

Ponurensckass dopma A 45 kpocca «Aruzmenb 345» TmodydeHa IyTeM
ckpemBaHus cene3Hed A 4 ¢ yrkoil A 5. YTtka A 45 ucnonb3zyercs B KadyecTBe
MaTEepUHCKON poauTebckoi Ghopmbl kpocca «Arunenb 345» (Poiitep A.C., Kyrymies

P.P., 2013).

BriBenennbie kpocchl YTOK «Arunenb 34» u «Arugenb 345» yTBEpKICHBI B
KaueCTBE CEJICKIIMOHHBIX TOCTHXKEHUM. J[11 000MX 3TUX KPOCCOB XapaKTEPHBI XOPOIIHE
aJlanTallMOHHbIE KayecTBa, BBICOKAas MPOAYKTHUBHOCTb. YTAT Kpocca «Aruaenb 34»

OTHOCAT K ITHLOC AWYHOI'O HAIIpaBJIICHUA, KpoOcCcCa ((AFI/IIICJ'IB 345» - MSICHOIO
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HaIpaBJICHUA. Taxxe cTout OTMCTUTD, YTO Y HHUX JKUPHOCTb TYHICK MCHBIIIC HCXKCEIN Y

JIPYTUX KPOCCOB.

H.C. Kosarkuii (2000) cunraet, 9T0 KOPMIICHHE U YCIIOBHUS CONEPKAHUS MITHUIIBI
SBJIIIOTCSL TIEPBOCTENIEHHBIMU (DaKTOpaMH JJi COKpAILlEHUS CPOKOB BBIPAIMBAHUS U
MOJYYE€HNS MAKCUMAJIbHOW KUBOW MACCHI.

@dakTopbl, BAMUSIONME HA POCT U Pa3BUTHE MTHUIIBI, MOTYT OBIThH
OJIarONpUSITHBIMA W HEOJaronpUsTHBIMH. Nudopmarus 0 BIIUSIHUU
HEOJAronpusTHBIX BHEIMIHUX (DaKTOPOB TIO3BOJIIET M30€kKaTh MX HETaTUBHOE
BO3JICIICTBHE HA OPraHU3M.

K ycnoBHO HeOnaronpusaTHbIM (PaKToOpaM MOKHO OTHECTH:

- HecoOJNIoJIeHHEe  300TEXHUYECKMX  TpeOOBaHMM  TakuxX Kak  IapameTpbl
TEMIIEPATypHOTO M CBETOBOTO PEXHMMa, IUIOTHOCTH TIOCAJIKH, BO31yXOOOMEHa,
UCIIOJIB30BaHME HEKAYECTBEHHOTO TMOACTHUJIOYHOIO MaTepuaja MpU HAoJbHOM
COZICpKaHUH, YaCThIC CTPECCHI B PE3YJIbTATE MEPETPYIITMPOBOK (TEXHOJIOTHUECKUE);

- HecOaJaHCUPOBAHHOCTh PAIIMOHOB 110 MUHEPAIHHBIM, BUTAMUHHBIM U MTUTATEIbHBIM
BellleCTBaM (aJTUMEHTAPHBIC);

- 3apa3Hble W HE3apa3Hble 3a00JIEBaHUSI MTHIIbI, KOTOPHIE MPUHOCSAT OOJBIION Bpe
ntureBoacTBy (LlleBuenko A.U., 2012; Cunrapuesa H.I11., 2019, 2023).

[To 300TexHHYECKUM TPEOOBAHUSAM, B MOMEIICHUSIX, TJI€ COACP)KATCA YTATA,
TeMIlepaTypa BO3/1yXa 0JKHA ObITh ¢ 1-10 1o 4-i1 neHb xu3Hu ot +30 1o +33°C, ¢ 5-
ro no 7-i aenup +28 - +30°C, ¢ 8-ro mol5-i nenp +25 - +28°C, ¢ 16-ro mo 22-i neHb
+ 20 - +25°C wmw ¢ 23ro mno 50-k genp +18 - +20°C

(I0xypuxuna K.H1., 2011).

OtHOcHUTeNbHAs BIAXXHOCTh, COIVIACHO HOPMATHBAaM, B MOMEIIEHUN B TCUCHUE
BCETO MEepHOo/ia BRIPAIIMBAHUS JOJDKHA HAXOIUTHCSA Ha ypoBHE 70-75%.

KadecTBO mnpoaykiuyM NOTUIEBOJCTBA HAMNPSAMYK CBSI3aHO M 3aBUCUT OT
TEXHOJIOTUH COJEP)KaHHUsI U KOPMIICHHUS CelbCckoxossiicTBeHHON ntuilbl (Byspos B.C.
2004; EropoB U.A. ¢ coast. 2004; Antunosa JI.B. c¢ coast. 2005; Byspos B.C.,
Caneera W.I1., 2009; kypuxuna K.H. 2011; Cyxanosa C.®., Kopuuenko N.I"., 2017;
Ho3apun I'.A., 2019; Jlynea A.B., 2021).



11

Cepbe3Hoii  mpoOseMoll B MPOMBIIUIEHHOM  MTHUIEBOJCTBE  SABIISIETCS
OakTepuaibHasi 00CEMEHEHHOCTh KOPMOB I'PUOKAaMHU, YTO MOBBIIIAET KX TOKCUYHOCTb,
KOTOpasi B CBOIO OYepe/Ib MPUBOIUT K 3a00JICBAaHUIO NITCHIIOB, YBEIMYUBACT MTPOIICHT
najeka, a TakKe CHIDKaeT KadyecTBO moiydaemort mpoaykiuu. (Eropos M.A., 2002;
Eropos U. A., Cenuna H., 2004; ®emtok B.B., Cemenuenko C.B., XKwmn T.O., 2015;
Caxuo H. B. ¢ coanrt., 2017, 2018; IlleBuenko A.H., 2023).

T.H. XamuaymmaeiM (2005) ObL10 yCTaHOBIEHO, YTO HCIOJIB30BAHUE IITHIIC
KopMoOBO# no0aBku «Mukompod» (1 kr Ha 1 T) CHOCOOCTBOBAJIO IOBHIIIICHUIO
COXpaHHOCTH Ha 5 % U CHIDKEHMIO PacX0J0B KOpMa Ha 1 Kr MpUpocTa )KUBOM MaccChl Ha
7,6 % MO CPaBHEHUIO C KOHTPOJIEM.

[IpakTHyeckn BCE CHEIUATUCTHI, KOTOPHIE 3aHUMAIOTCS BBIPAIIUBAHUEM ITUIIBI
CUMTAIOT, YTO MPOAYKTUBHOCTH B3pPOCIION 0COOM IMOBBIIIAETCS B 3aBUCUMOCTH OT TOTO,
KaK B Hayaje CBOEW J>XM3HM IBIIUICHOK pa3BuUBaeTCs U pacter. [lo ux MHEHHIO, B
HEJIeJIbHOM BO3pacTe OH JI0JkKeH Becuth 160-170 1.

B.A. Tankun (2009) B cBocit paboTe yka3bIBaeT Ha TO, YTO BBICOKAs COXPAHHOCTh
MOTOJIOBbSI M1 MaKCUMaJbHas >KUBas Macca NTHUIbI Oblja JOCTUTHYTA MPHU TMOITYyYECHUU
MPEACTapTOBOTO KOMOMKOpMa «Arpoduy», a HaMMEHBIINE 3aTpaThl KOpMa Ha 1 Kr
MPUPOCTa MACChl OBLIM TOJYYEHBbI MPU CKApMIIMBAHUM TPEJICTAPTOBOIO KOMOMKOpMA
¢bupmbl «IIpoBumMuU» B TeueHHE S5 THEN BhIpAIIBAHUS.

N30bITOUHAs TJIOTHOCTH TOCAIKH OTPHUIATENIbHO BIMSET HA TPUPOCT >KUBOU
Macchl TTHIBI, €¢ coxpaHHocTh W kadectBo Tymiek (Cemsix T.A., 2008, 2009;
Kypasuyk E.B., CaneeBa W. II., 3apemckas A. A., 2021; Jlykamenko B. C., OBceitunk
E. A., 2021).

B yTKOBOJICTBE YTAT BBIpAIIMBAIOT Ha HECMEHSIEMOM IMOJICTUIIKE; OTKOPMOYHBIX
TJIOMIAKAX; KJIIETOUYHBIX OaTapesiX; Ha CEeTYaThIX Mojax; KJIETOUYHbIX 0aTapesiX; B JICTHUX
jarepsx, a Takke Npv KOMOMHUpOBaHMM pa3iaudHbix crnocoboB (byspos B.C. 2004;
Boponmo A.H. 2005; Hassiposa I'.B. 2012; Axumosa K.C., AkumoB C.A., JloGaHoB
K.H., 2019).

TpaaulMOHHBIN CcOCOO BBIpAIIMBAHUS — 3TO COJEPKAHUE YTAT HA MOJCTHUIIKE,

Kak C Iepecajkamu, Tak U 0e3 mepecagok. BelpaimuBaHue OCYIIECTBISIIOT B
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NOMEIIEHUIX, TJEe IUIOMAAb JEISAT Ha CEeKUUU Ieperopoakamu BbicoTo 0,3 M,
BMECTUMOCTb KOTOPbIX cocTaBiisieT 1o 200 rojioB NTHUIIBI.

HecmoTtpst Ha TO, 4YTO BbIpallMBAHUE YTAT HA TIIYOOKON MOJCTHUIIKE HAJACKHO U
POCTO, HA CMEHY MPUXOJUT OECHOACTUIIOUHBIE CIIOCOOBI coepxkaHusl NTUIBL. OqHIM
U3  KOTOpPBIX  SABJISIETCS  BbIpAlllUBaHWE  YTAT  HAa  CETYAThIX  MOjax.

B.®. CaBuukuii (1987, 1989) pexomenayer BblpallMBaTh NEKUHCKUX YTAT Ha
CeTyaThIX IMOJaX C IUIOTHOCTHIO Tocamku 18-20 rosi/m? B nepBbie 3-4 HeAenu U B
nocyIeAyIoIKe Heaean oTkopMa 9-10 ron/m?2.

T.A. Cenpix (2008) B cBOMX 3KCIIEpHMMEHTaX YCTAHOBHWIIA, YTO BBIPALIUBATH YTAT
Kkpocca «biaroBapckuii» Ha MICO HEOOXOAUMO 0 2 1-THEBHOIO BO3pacTa Ha MOJICTUIIKE
C TUTOTHOCTBIO TIocaaku 14-15 ron/m? B MIEPBBIN MecAl U 7 roja/m? B nepuojt ¢ 30-ro o
50-#1 nenp xu3HH. JlaHHAsT METOAMKA TMO3BOJSET CHU3UTH MaAe NTHUIBL 10 1,5% wu
IIOBBICUTH XUBYIO Maccy Ha 4,5% II0 CpaBHEHHIO C BBIPAIIMBAHHEM C IUIOTHOCTBIO
nocagku 18 u 8 ron/ M? COOTBETCTBEHHO. IIpu 3TOM Ha KOHEIl DKCIIEPUMEHTA >KHBas
Macca B onbITHOM rpyrmmne coctaBuia 3300,74 r, yto Ha 424 r win 12,85 % BblllIe, UeM B
KOHTPOJIBHOM TPYIIIE.

E.B. KypaBuyk c coaBt. (2021) mpoBenu pacuer uHiekca 3PGEKTHBHOCTH
MPOU3BOJICTBA MsCa M ONpEAeNnia, 4YTO Haubosiee pPEeHTAO0EIbHO BbhIpAIIMBAHUE
Opoitnepos kpocca «CMeHa 9» Npy MIOTHOCTU nocaaku 18 romn / M2,

B.C. Jlykamenko wu E.A. Osceiiunk (2021) ObUIO YCTaHOBJCHO, YTO
TEXHOJIOTUYECKUE TMapaMeTpbl COJEPKAHUS UBITUISAT-OpOUIEPOB OKa3bIBAIOT OOJBIIOE
BIIMSIHUE HA MX MPOAYKTUBHOCTh M KAYECTBO NTHUIIEBOIYECKOW mMpoaykuuu. Tak, mpu
KJIETOYHOM BBIPAIIMBAHHMY LIBILIAT-OPOIIEPOB ¢ IIOTHOCTRIO mocanku 570 cm? / ron
JKHBasi Macca yBenuuuiiach Ha 3,4 %, 1o CpaBHEHUIO C KOHTPOJIEM.

BreipammBanue ytaT B KJIETOYHBIX Oatapesx, mo MHenuio H. C. Kosarkoro
(1997) no3BossieT yBEIUUUTH COXPAHHOCTh MOT0JI0Bbs Ha 3,0-4,0 %; sxuByr0 Maccy Ha

100 r kaxmoil TOJIOBBI, COKPAaTUTh pacxod KopMoB a0 15%. B MHorosipycHbIx
CHEIMAIN3UPOBAHHBIX KJICTOYHBIX OaTapesX dYalle BCEro YTAT BBIPANTUBAIOT 0Oe€3
nepecajiok ¢ CyTOYHOTo Bo3pacTta A0 y0os, MJIOTHOCTh MOCaaku coctaBisier 14-16

ronu/ M2 IJiomaau 1moJja KiICTKH!.
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B. A. Kopnumnosa (2009) B cBoeil paboTe yCcTaHOBMWIIA, YTO HAa POCT MOJIOJTHSKA
YTOK BIIMSAIOT pa3HbIe CIOCOOBI cojepKaHus. B KOHTpOJIbHOM rpyIne, riae NTUla
coJiepKajlach Ha HECMEHSIEMOM MOJICTUIIKE, Macca yTAT ObuUla MeHblIe Ha 6,9 % mo

CpaBHCHHIO C OITLITHOM rpynnoﬁ, rac yrarta COACPKAIMUCh Ha CCTUATBIX I10JIaX.

Ouenb 3((HEKTUBHBIM SIBIISIECTCS BBIpALIMBAHUE YTAT B JIETHUX Jarepsx (Koria
TeMIiepaTypa Bo3ayxa He omyckaercss Hmwke 15 °C) mpu HCHOIB30BaHHWH 3€JICHBIX,
COUHBIX U JPYTUX €CTECTBEHHBIX WM MOJHOKHBIX KOPMOB, KOTOPbIE€ HAXOATCS BOIU3U
€CTECTBEHHBIX BOJ0EMOB. [JIOTHOCTE IMOCANKU B TAKUX JIar€psX COCTABIAET 4-6 roi/m2,

[ToMruMO TUIOTHOCTH MOCAAKU OOJBIIOE 3HAYCHUE HMEET TOJJIepIKaHUE
TEMIIEPATYPHOTIO PEKHUMA, TAaK KAK TEPMOPETYJSLHS Yy BBUIYNUBIIMXCS YTIT €LIE HE
chopMUpOBaHa U HECOOIIOJICHUE TEMIOBOTO PEKUMA B MOMEIICHUH MOXET MPUBECTU K
OTCTaBaHMIO B POCTE, IOTOMY YTO TEIIOBAsI YHEPTHs OpraHu3Ma OyAET UCIIOIb30BaThCs
JUIsL COTpeBa OpraHuM3Ma, 4to OyAeT MNPUBOJUTH K CKYYEHHOCTH MBIUISAT U HUX
TPAaBMUPOBAHUIO, a BO3MOXKHO Jaxe K ruoemu. I[loaTomy nna mnoanepxaHus
TEMIEPATypbl B NTUYHUKAX B XOJOJHOE BpPEMs TOJla MCIOJIb3YIOT TEIJIOT€HEPATOPHI
mMozaenu Gupmbl «J>KeT MacTepy», ¢ MOMOIIbI KOTOPBIX MOXKHO OCYIIECTBUTH HarpeB
Bozayxa 1o 35°C 3a 1 wac. Takke NPUMEHSIOTCS 30HTHYHBIE OOOTpPEBATEIIHHBIC
pUOOPHI, B KOTOPHIX JIAMIIOYKHA MOTYT OBITh KPACHOTO 11BETa U UMETh MOITHOCTH 50 BT

OcBemeHHOCTh IS YTAT B IEPBYIO HEICITIO KU3HU JT0DKHA cocTaBisaTh 20 yac.
Ha BTOpO# Heenu )KU3HU OCBEIIEHUE HEOOXOAMMO MOCTENEHHO COKpaiaTh mo 30mMuH.,
MoKa OHO K 17- THEeBHOMY BO3pacTy HE AOMAET 10 OTMETKHU 15 4acoB, W 9Ta JyIMHA AHS
nojjaepkuBaeTcsa 10 S0-AIHEBHOrO BoO3pacTa YTOK. Tak Kak yTsTa OYeHb MYTJUBbBIC MO
HaType, TO Ha HOYb B MIOMEUIEHUH OCTAaBIISIOT JECKYPHBII CBET Majoil HHTEHCUBHOCTH.
(Kosanxkuit H.C., 1979, 2000; Hosotopos E.H., [Ipucspknas JI.M., 2020).

JA.B. I'magun (2018) yka3piBaeT Ha TO, YTO B IMOCJEAHEE BpeMs HaOupaeT
MONYJISIPHOCTh MPUMEHEHUE PEXKUMA MEPEMEHHOTO OCBEILICHUS, MPU ATOM JIEKYPHOE
OCBEIIEHNUE B NITUYHUKE BKIIFOUEHO MOCTOSSHHO B TEUCHHUE CYTOK.

B 10XHBIX peruoHax, rA€ MNPUPOJHO-KIMMATHUYECKUE YCIOBUS IO3BOJISIOT
BBIPAIIUBATH YTIT B TEUCHUE MPOAOIKUTEILHOIO BPEMEHH BHE ITUYHUKA, TPUMEHSIOT

IIPOMBIIIJICHHYTIO KpyrioroagoByro TCXHOJIOTHIO C BBIFYHBHOﬁ
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(T'uesameB A., Kopones A., 1989;  TI'ymrommnu C. ¢ coasr., 2010, 2012; I'onoBko A.,
2011; HasweipoBa I".B., 2012).

I1.0. Jammesa ¢ coaBT. (1989) yka3siBaloT Ha TO, YTO CaMbIii BBICOKHI TTPUPOCT
MaccChl Tejla yTAT HaOI01aeTCs B MEpBbIe 2 HEACIH KU3HU, YBEIMUUBAsICh MOYTH B 10
pa3, 3aTeM 3TOT MOoKa3aTellb CHIYKAETCS U YK€ BO BTOPBIEC 2 HEJENU CHIKaeTcs 1o 2,5,
a B manbHeimeM 1o 1,5-1,8 paza.

Opnnako umerotcs u npyrue nanneie. B.M. Cumonenko (1988) B cBoux Tpynax
YKa3bIBACT, YTO JIYUITUNA MTPUPOCT KUBOH MACCHI YTAT oTMedancs ¢ 29-ro mo 42-i ncHb,
a ¢ 43-ro no 45-i AeHb )KU3HU UHTEHCUBHOCTH POCTA 3aMETHO CHUXKAETCH.

B Toxe Bpems, nmo wmuenuro ['.B. HaszeipoBoit (2012), cokpamarh Cpoku
BBIpAIIUBaHUs YTAT Ha Msico MeHee 50 nHel HelenecooOpa3HO, TaK KaK K 3TOMY
BO3PACTY Yy HUX TOJBKO 3aBEPIIACTCS MPOLECC OKOCTEHEHMS CKEJIETa, a MbIIICYHAs
TKaHb MPUOOPETAET YMPYrocTh, AOCTATOUHYIO i1 OOpaOOTKU TyIIEK Ha YOOMHBIX
muHusx. OHa yKa3bIBaeT, YTO YTIAT HY>KHO HaIpaBisTh Ha yOOW 10 HACTYIUICHUS
IOBEHAJIbHOW JIMHBKH, TaK KaK C MOSBICHUEM OOJIBIIOTO KOJIMYECTBA 3a4aTKOB HOBBIX
NepbeB (KIMEHBKOBY) 3aTPyAHAETCS 00pabOTKa TYIIEK U YXYAIIACTCS UX TOBAPHBIN BUJI,
MOATOMY YTST, KOTOPBIEC BRIPAIIMBAIOTCS HA MSICO, 11€JIeCO00Pa3HO OTIPABIIATH HA YOOIt
1o ee HactyruieHus (B 50-55-aH. Bo3pacre).

B. U. ®ucunun u I'. A. Tapnatesn (1985, 1991,), B.1. ®ucunun ¢ coast. (2011)
PEKOMEHIYIOT TPOBOaUTh yoou yTsaT IlekuHckoi mopoast u Yeppu-Bemnmu B 7 - 8-
HEJIEIbHOM BO3pacTe, KOrja MsCcO NPHOOpETaeT JOBOJIBHO BBICOKHE TOBAPHBIE
KOHJIUIINH, IPU OTHOCUTEIIbHO HU3KUX 3aTpaTax Kopma.

YTKH OTHOCSATCS K BOJIOTUIABAIONIEH MTHUIIE, TOATOMY MOTPEOHOCTH B BOJIE Y HUX
BBIIIE, YeM Yy CyXOomyTHOW. Tak IpItuisiTa OpOMJIEepHOrO HANpaBJE€HUSI C KaXIbIM KI
Kopma notpebnsroT 1,8 1 Boapl, a yrata — 10 4 1 (Kusa A.A., 1979; Kosaukwuit H. C.
1997).

B. CrenanoB (2000) yka3piBaeT Ha TO, YTO MAaJEHbKHE YTATa OYEHb
YYBCTBUTEIBHBI K ACPUITUTY BOABI B OTIUYHE OT B3pOCTbIX yTOK. [loTpeOHOCTH B BOJIE
y OTEHIOB YTAT BO3HUKAET paHblle, YeM B KOpPME, NI03TOMY B MEPBbIE YaChl KU3HU

O4YC€Hb BaXXHO IITCHHOB o0ecrneynBaTh BOHOﬁ, TaK KaK HCEJOCTAaTOK BOJbl MOXCT
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NpUBECTU Mpu notepe opranuzMoM 10% BoAbI U K CEPbE3HBIM HAPYIICHHUSIM OOMEHa
BelecTB, a 25% - Kk JerambHOMYy Hcxody. Jlo mocieaHero BpeMEHU MPUMEHSIINCH
KEJIOOKOBBIC TIOMJIKH C MMPOTOYHOMN BOAOHM 1S moeHusl yTaT. OHAKoO, MO JaHHBIM A.A.
Kuset (1979), ucnonp3oBaHue Takux MOWIOK MPUBOJUT K OOJBIIMM MOTEPSIM BOJBI,
nouytu B 2-3 pasza Ooibie, ueM Ha camoM jene Tpedyercs nrure. [losTomy ObLIM
pa3paboTaHbl TPEPHIBUCTHIC PEKUMBI MOCHUA. KapauHaIbHO yHaloCh PEHIUTh ATY
npoOiemMy mociae H300peTeHUss W BHEJIPEHUS B MTHUIIEBOJCTBO HUMMEIBHBIX CUCTEM
MOCHUS, KOTOPhIE MPOU3BOIAT Takue ¢Gupmbl, kak «llmaccon» (M3pawmib), «3urruray
(CIIA), «Poxcens» (benbrus), «bur [daumen», «Jlroounr» (I'epmanus) u ap. (Big
Deutchman, 2001, 2003), a Takxe otedecTtBeHHbIe Gupmbl «Bosctap», pupma OO0
«Arpomexmantax» u 1p. (Kusa A.A., 1979; Kosaukuit H.C. 1997; YKab6otunckwii 1O.,
Eropog B., Jlatemmo C.B., 2000; Hassiposa I'.B., 2012).

HemanoBaxHoe BIMSIHHE Ha pallMOHAIBHOE MCIIOJIb30BAHUE KOPMa OKa3bIBAET
CTPOEHHE KOpPMYIIEK, KOTOPOE CIIOCOOCTBYET CHMIYKEHHUIO POCCHIIM KOpMa U TEM
CaMbIM YBEJIMYHMBAET MOTPEOICHNE KOPMaA, KOTOPOE MPUBOAUT K YBEIMUECHUIO MACCHI
OTHUIBI TIPU COKpAIleHNH CpokoB BeIpammBanus (Paiixenbax X., 2004; Boponmos
A.H., 2005; T'onuapoBa H.C., 2014; Tiotronuk A.A., 2018; Jlykamenko B.C. ¢
coaBt. 2021).

B Hawane pa3BUTHS TNTHIEBOTYECKUX XO3SUCTB HCIIONH30BATH KOMIUICKTHI
obopynoBanusi KMVY-10 u KMVY-15, koTopsie NpUMEHsUIUCh B ITUYHUKAX Pa3MepPOM
12 x 96 m u 18 x 96 M. OgHako npu 3ToM HabOAAIOCH 10 15% MmoTepu KOPMOB U3-3a
HECOBEPIICHHON KOHCTPYKIIMM KOPMYIIEK HCHOJb3yemoro obopynoBanus (JIbiceHKo
B.B., I'pszroit @./1., 1980). B HacTosiee Bpemsi [jisi KJIETOYHOTO BbIpAIMBAHUS
HBITUISAT UCTIONB3YIOT caeaytronue 6atapen: Kb2-1 ¢ 1- go 30-35-nHeBHOrO BO3pacra,
KBM-2 ¢ 31- mo 60-70-mHeBHOTO BO3pacra. /(s OecrmepecaoyHOro BBIpAIIBaHUS
ubIuIAT ¢ 1 1o 60-70 nHE#M NpUMEHSIOT KJIETOUHYI0 OaTapero 0osiee Mo3IHEeTo BhITyCKa
- KbO-1 unu cnenumanbHo mnepeobopynoBaHHyto B xossaiictBax KBM-2, ¢ 61-70-

nHeBHoro Bozpacta A0 120- 140 nueit ucnonszyror KBA. B nocnennue roasl Hayat
MIPOMBIILJICHHBINA BBITYCK HOBBIX YHHBEpCaAIbHBIX KileTouHbIX OaTapeit KbY-3 u KbVY-

4 (COOTBETCTBEHHO TPEXBAPYCHAS U YETHIPEXBIPYCHAs), B KOTOPBIX LBIILIAT COAEPHKAT
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6e3 mepecaaku ¢ 1 1o 90-120-140 guelt, To ecTh 1O MOMEHTa IEpeBOjJia B KIETKHU
MPOMBIIIUIEHHOTO cTaaa. [Ipy HamoJbHOM BBIPAIIMBAHUM MPUMEHSIOT 000pYJ0BaHUE
"bpoitnep-10", "bpoitnep-20", "Cwmena-10", ITAC-10 u IIAC-15, a Takxe
CIelMaJIbHbIC MEXaHU3MbI U UHBEHTaph. "bpoitnep-10" u "bpoiinep-20" ncnoas3yoT B
HIMPOKOradApUTHBIX NTUYHUKAX, KOTOpBIE MPEJHA3HAYEHBI IJIs OJHOBPEMEHHOTO
BBIpAIIMBAaHUS COOTBETCTBEHHO OT 10 Thicau n0 20 Teicsy nTuubl. Kommiekt
obopynoBanus "bpoiinep" cHaOxkeH 1eaHo)keT00KkoBbIMU KopMopazaaTurkamu (KLY -
4 u KI1Y-6) u nenHomaiO0BbIM pazgaTiukoM ¢ OyHkepHbiMU KopMytkamu (LIBK-1O
u [IbK-20) u yameunbiMu nousnkamu. JlaHHOE 00OpYJOBAaHUE UMEET CYIIECTBEHHbBIC
npeumyiiectsa. Kopm u3 OyHKepa momaercss Ha BCIO JJIMHY 3JaHMS 1O 3aKPBITOM
TpyO€ IBIXKYLIECHCS B HEW HENPEpPHIBHOM LENbIO, HA KOTOPOW 3aKpEIICHBI IIaiiObI
JUAaMETpPOM JIUIIb HE HAa MHOTO MEHBIIEM, YeM JHUaMeTp TpyObl. DT 1IaiiObI
3aXBaTHIBAIOT KOPM M3 OyHKepa M nepeABuraior ero no tpyoe. Ilo Bceit qiuuHe TpyObI
CAENaHbl OTBEPCTUSA MJII BBIXOJA KOpPMa, KOTOPBIE CIYCKAIOIIMMHUCS OTBOIHBIMHU
TpyOKamMu COEMHEHBI C KPYTJIbIMU OYHKEPHBIMU KOPMYIIIKaMH, PACIOJIOKCHHBIMUA B
ONPENEIICHHOM TOpSANKE IO BCEH IUIONaAu IoMeleHns. KopM Mo BBIMYCKHOMY
OTBEPCTHIO PACIPENEIUTENbHON TPYyObl, YKpPEIJICHHONW BBIIIE KOPMYIIEK, MOXET
MOCTYIAaTh B KOPMYILKY JHIIb IO T€X MOpP, MOKa YPOBEHb KOPMa B HEW HE JOCTUTHET
BBIXOJTHOTO OTBEPCTHUSI CHYIIEHHONM B KOPMYIIKY OTBOAHOW TpyOsl. Ilo Mepe
NOTpeOICHUST LBITUIITAMH KOpPMa KOPMYIIKH TOTOJHSAIOTCS IMyTEM PYYHOTO WITU

aBTOMATHYCCKOro BKIIIOUeHUs mernHoiaiooBoro mexanusma (Kyssmuna T.H., I'yces

B.A., Ba3eikuna JI.A., 2021).

1.2. Ucnioin30BaHHuEe OMOJIOTHYECKH AaKTHBHBIX BE€IIECCTB B IITUIICBO/ICTBE

Cornacio mnpuxkazy MwunzapaBa PO Ne 117 ot 15.04. 1997 r. «O nopsake
OKCIIEPTU3Bl U TUTHEHUYECKOW cepTU(dUKAIMU OMOJIOTUYECKH AaKTHUBHBIX JTO0ABOK K
nuIe», OMOJIOTUYECKH AKTUBHBIE BEIIECTBA - 9TO MOHOKOMIIOHEHTHI, KOMITO3HUITUU
HATYPAJIbHBIX WM WICHTUYHBIX HATYpaJbHBIM OMOJIOTHYECKH aKTUBHBIX BEIIECTB, HE

ABJIAFOITUXCSL JICKapCTBCHHBIMHU cpeacrBaMu u MMpCAHA3HAYCHHLBIC JII
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HEIMOCPEACTBEHHOIO IPUEMA C MHUILEW WA BBEJICHHUS B COCTaB IMHUILEBBIX MPOAYKTOB C
1eJIbI0 00OTaIlEHUs PAallMOHA OTIACIbHBIMU MUIIEBBIMHU WM OMOJIOTUYECKH aKTUBHBIMU
BEIIECTBAMH M HX KOMIUIEKCAMH JUIsl YJIydlleHus (YHKIMOHAJIbHOM AaKTUBHOCTH
opranusma (Tyrenssin B.A., Cnupuuer B.b., I[lataiox JI.H., 1999; Tyrenssian B.A.,
2004; Mahdavi A.H., 2005; Bonko M.IO., 2007; WUBanos C.M., 2012; Hcaes P.A.,
2015; CyxanoBa C.B., fpocnaBue ®@.B., 2022; I'po3una A.A., 2023; Kprokosa T.B.,
2023).

[Tonydaemass mpoayKIMs NTULEBOJACTBA, KOTOpas peanusyercs B PO, He nowkHa
coJiep>KaTh OCTaTKH aHTUOMOTHKOB U TOPMOHAJBHBIX MpernapaToB (Ykazanue [ 1aBHOTO
rocynapcrBeHHOro uHcnektopa Poccun ot 4.10.99 Nel2-7-1/900; Iupextunsl CoBeta
EC 96/23EC, 675/92/EEC, EC Ne 1430/94).

AKTHBHOE HCIOJB30BAHNE OMOJIOTUYECKU AKTUBHBIX BEIIECTB TMOJYYUIIO
OOJIBIIIYIO MOMYJSIPHOCTh B TOcieAHWEe Tonbl. Paboras Ham paspabotkamu bBAB
(Omosiornyeckn aKTUBHBIE BEIIECTBA), YYEHbIE OPHEHTUPYIOTCSI Ha ChIpbe U
WHTPEAUEHTHI, KOTOPbIE MOKHO MOJYYUTh U3 NPUPOAHBIX KOMIOHEHTOB ([Iumat T.JI.,
WBanoB A.A., 2012; Bypsixos H.I1., 2022).

CymectByer Heckonbko kinaccudukanuii BAB, Ho Oonee parmoHabHON
ABJIAETCS KJIacCU(PUKaLMs, KOTOpas IMO3BOJSET CYIUTh O OMOJOTMYECKH AKTHBHBIX
BEILIECTBAX HE IO JEWCTBUIO, @ IO COCTaBY OCHOBHBIX KOMIIOHEHTOB (IIpHKa3
Munznpasa P® ot 26 mapta Ne 89 2002 r).

buonornyecku akTuBHbIE BemniecTBa win foodsupplements npenHazHaueHsl asis
ynoTpeOaeHus] OTHOBPEMEHHO C MUIIEH WM BBEJIEHUS B COCTAaB MUIIEBBIX MPOAYKTOB.
Wx nonpaznenstor Ha HyTpuIleBTUKY U napadapmanieBTuku (Pucman M., 1998; Macnos
M.T"., 2006, 2011).

HyTpuueBTuku - 3cCeHUHUAIbHbIE HYTPUEHTBI, KOTOPHIE SIBJSIOTCS MPUPOAHBIMU
UHTPEAMCHTaMH MWK (BUTAMUHBI M WX THPEIIICCTBEHHUKH, IOJIMHEHACHIIIICHHBIC
KUPHBIC  KHUCIOTBHI, (ochOoNMUMuUabl, OTACIbHBIC MHUHEpPAIbHBIC BEIIECTBA U
MUKPO3JIEMEHTBI, HE3AMEHUMBbIE AMUHOKHUCIOTBI, MOHOKHUCIIOTBI, HEKOTOPbIE MOHO- U
JMcaxapuibl, MUIICBbIC BOJOKHA M T.M) IMOBBIIIAIOT 3allUTHBIC CHJIbI OPraHU3MA,

KOTOpBIﬁ IIOCTOAHHO CTAaJIKHMBAcCTCA C He6HaFOHpI/I$ITHBIMI/I BOBI[CﬁCTBHHMH OHAO0- H
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HK30T€HHBIMU (PAaKTOpPaMH, CBS3bIBAIOT U YCKOPSIOT BBIBEJACHHE W3 OpraHu3ma
qyKepoIHbIe ¥ ToOKcHuHbIe BemecTBa (MBanos C.M., 2012).

[TapadapmarieBTUKH - OMOJOTHYECKH aKTHUBHBIE M00aBKM K panuoHy. K HuUM
OTHOCSAT OPraHMYECKHE KHUCIOThI, OModIaBoHOUABI, KOPEUH, PEryIsITOPhl MENTUIOB,
9yOMOTHKH (COSTUHEHUS, MO ACPKUBAIOIINE HOPMATBHBIN COCTaB U (PYHKITMOHATHHYIO
aKTUBHOCTh MHKPO(DIOpHl KHIIeyHWKa). WX HCHONB3yIOT B BETEPUHAPUH Kak
BCIIOMOTATENbHYIO Tepamuio Juisi NpodUIaKTUKU M TOJJIepKaHUsS B IMpejesiax
(GU3HOOTUYECKUX TapaMeTPOB (PYHKITMOHAIBHYIO AKTUBHOCTh XHBOTO OpraHH3Ma,
PEryIupYIONINE aNMeTUT U CIOCOOCTBYIONINE YMEHBIIIEHUIO SHEPTETUUECKON IIEHHOCTH
panuona (Cxksopuosa JI.H., 2007; UsanoB C.M., 2012, [TonyskToBa E.A., benunamBuiu
A.T'., Macnennukos P.B., 2020).

Bonpiryto MEPCIIEKTUBY JUISt UCIIOJIb30BAHUS B KOPMJICHUH
CEILCKOXO3SIICTBEHHBIX KUBOTHBIX U NTHUI] UMEIOT TYMUHOBBIEC MpEHapaThl.

['yMHUHOBBIE KHUCJIOTHI TIOBBIIIAIOT AaKTUBHOCTH (EPMEHTOB CHHTE3a Oelka
OpraHM3Ma HW YBEIWYUBAIOT [ECWCTBUE PETCHEPATHUBHBIX MPOLECCOB, a TaKKe
aKTUBUPYIOT M YIY4IIAlOT YCBOSEMOCTh MHUHEPAJIOB M MaKpoO-, MHUKPOIJIEMEHTOB,
BIUSIIOIIUX Ha CBSI3BIBAHUS W BBIBEJCHUS W3 OPTraHU3MOB ITUI[ TOKCUYHBIX BEIECTB.
JlaHHbIe JEWCTBUSL KHUCJIOTBI COACHCTBYIOT JETOKCHKAIlMW, a Takke O0JaJaHuo
NpeOMOTUYECKUM JICCTBUEM, KOTOpPOE TOJIOKUTEIbHO BIUSIET Ha (OPMUPOBAHUE
mukpodopsl kuineunrka (baxapes 10.B., Hcaesa A.Jl., Boakosa A.Jl., 2021).

H.III. CunrapueBa ¢ coapt. (2020) mpoBenu HcCaCIOBaHUE C IEbIO M3YUCHHUS
BIIMSAHUSL TyMUHOBOro mipenaparta ['yButran-C B no3e 100 u 150 mi Ha 1 kr kopma Ha
pOCT U pa3BUTHE YTAT Kpocca braroBapckwii ¢ 1-ro mo 56-if menp xu3znu. K xoHIry
BBIpAIlIUBaHUs YTATA ONBITHBIX Tpynn Becunau Ha 10,6 u 12,5% Oosnblie aHamoron
KOHTPOJILHOUM TPyMIbl. 3a BECh MEPHOJ IKCIIEPUMEHTA aOCONIOTHBIM MPUPOCT MACCHI
NTULBI ObUT B KOHTPOJIbHOU rpymnme Ha 10,8 - 12,8% MeHbllie, 4eM B ONBITHBIX TPYIINAX.
B 42-56 cyrouHOM BO3pacTe CpeHECYTOYHBIN MPUPOCT NTHUIIHI YBETUYHIICS B OTBITHBIX
rpynmnax Ha 16,73 u 19,72r. CoXpaHHOCTb MOTOJIOBBSI B OMBITHBIX TPYIIAX COCTaBUIA

92-93%, uto Ha 1-2 % BbIIIIE KOHTPOJIS.
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K npobGuoTvikaM OTHOCAT TMHUIIEBbIE J00aBKM, KOTOPbIE  OKa3bIBaIOT
HOPMAJIM3YIOIlee BO3/IEUCTBHE HA COCTaB U OMOJOTUYECKYIO aKTUBHOCTh MUKPO(DIOPHI
MUIIEBAPUTENBHOTO TpakTa. K GakTepusiM-mpoOHOTHKAM MOXXHO OTHECTH 3yOHMOTHKH,
BXOJSIIME B COCTaB HOPMAJIbHOM MHUKPOQIOPHl KEITYAOUYHO-KUIIEYHOTO TpaKTa
(oudumobakTepun W MOJOYHOKHCIBIE MHKpoOpraHm3Mbl poxa Lactobacillus,
MOCTOSIHHO NPHUCYTCTBYIOIIME B OpPraHU3ME€) M TPAH3UTOPHBIE MUKPOOPTaHU3MBI, HE
BCTPEYAIOUIUECS MOCTOSIHHO B OpraHu3Me (3TO MOJOYHOKHUCIBIE MAJIOYKU U KOKKH,
IPAMIIOJIOKUTEIbHBIE OAKTEPUH U JPOKKH).

Ha ceroansinuii 1eHb TPOOMOTUKHA MOKHO Pa3/ieIUTh Ha TPU IPYIIIbL:

- Ha OCHOBE JIAKTO- ¥ OUPuI00aKTEepUii;

- Ha OCHOBE I'€HETUYECKH MOAU(ULINPOBAHHBIX MUKPOOPTaHU3MOB;

- Ha OCHOBE CIIOPO0OPa3yIOUINX MUKPOOPTaHU3MOB.

[IpoOHOTHKH TaKKe KIACCU(PULIUPYIOTCS MO YUCITY BXOASIINX B HUX IITAMMOB Ha
MOHOKOMITOHEHTHBIE U ACCOLIMUPOBAHHON (POPMBI.

HccnenoBanusi, NpoBOAUMBbIE B HAMNpaBICHUM IOJYYEHHUS MPOOMOTUYECKUX
MpenapaToB Ha OCHOBE JIaKTO- M OuduUI00aKTepuili U MO U3YYCHUIO UX JEUCTBUS HA
OpraHu3M, OTKpPBIBAIOT BCE HOBBIE I'PaHW LIEHHOCTH 3TOM TPYIIIBI MpPEnapaToB. JTH
NPOOMOTUYECKHUE MpernapaThl CIOCOOCTBYIOT 00Jiee BBICOKOW YCBOSIEMOCTH KaJIbLIMS;
YCWIMBAIOT CEKPELHUI0 MHILEBAPUTEIBHBIX COKOB M JKEIYEOTNEJEHUS; YCHIUBAIOT
KEITYJOYHYIO CEKPELMIO U BBIJEICHUE TaHKPEATUHYECKOTO COKA; MOBBIIAIOT BHIBEICHNUE
MOYEBHUHBI U APYTUX NPOAYKTOB a30TUCTOr0 0OMEHA; MOAABISIOT POCT HEXKENATEIbHON
MUKpOQIJIOpbI 32 c4yeT OaKTepUUUAHOIO JCHCTBUS MOJOYHOM  KHUCIOTHI U
aHTHOMOTUYECKUX BEIIECTB, MPOAYLUPYEMbIX HEKOTOPHIMH BUIAAMH MOJOYHOKHCIIBIX
OakTepuil u OudunodakTepuil; 61aroNpPUsITHO BO3IEUCTBYIOT HA MOTOPUKY KHUIIIEUHHUKA;
CHOCOOCTBYIOT CHHIKEHHMIO CBIBOPOTOYHOTO XOJECTEPHHA; TOHU3HPYIOT HEPBHYIO
cuctemy (TapakanoB b.B., 2002, 2004; TapakanoB b., Huxynun B., [Tanaruna T., 2005;
Ky3nenosa B.®., 2007; Mapteinecko E.A., Kononenko, C.U., IIspimmanueBa H.A.,
2012; IMomosrok O.H., Cemenona 0.0., 2022; I'pozuna A.A., 2023).

H. TI. bypskoBeim (2022) B Hay4HO-XO3SMCTBEHHOM OIIbITE, MPOBEJICHHOM B

yenoBusix OOO «TumameBckas nrunedadpukay MeTooM cOaTaHCUPOBAHHBIX TPYII-
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aHaJOroB, OBUIO H3YYEHO BIUSHHE TPEX Pa3HbIX MNPOOUOTUYECKUX TMPENnapaToB:
npoouotuk  Nel  (KOMIUIEKC  MPOOMOTHYECKUX  MHUKPOOPTaHU3MOB,  BKJIIOYAst
HEJUTIONOMUTHYECKNE) B KonnyecTBe 1 Kr/T; mpobuoTtuk Ne2 (Ha ocHoBe Bacillus subtilis
u B. licheniformis) B konmuectBe 3 kr/t; mnpobuotuk Ne3 (Ha ocHoBe B.
amyloliquefaciens) B konmuecTBe 1,5 KI/T) Ha OCHOBHBIC 300TEXHUYECKUE TOKA3aTEIIN
BBIpAIIMBAHUS LBIUIAT - OpoiliepoB U OMOXUMUYECKUH COCTaB MX KPOBU. ABTOpamMu
YCTAaHOBJICHO YBEJIMYEHHE J>KUBOW MAacChl UBIIIAT B 38-CyTOYHOM BO3pacTe Mpu
WCITOJIb30BAaHUU TPOOMOTHKOB IO CPAaBHCHHIO C KOHTPOJBHOW rpymmon Ha 23,80-
16,03%, cpenHecyTOouHOTO HpHUpPOCTa KUBOW Macchl — Ha 3,87-16,34%, coxpaHHOCTU
noroyioBesi — Ha 1-4%; cHKeHHUe 3aTpaT Kopma Ha 1 kr mpupocta Ha 2,03-13,71%);
yBenuueHne EBpormelickoro wHaekca NpoAyKTHMBHOCTH Ha 16,22 - 91,99 myHKTOB.
Haubonee s¢p¢deKkTuBHBIM, ¢ TOYKH 3pEHMSI 300TEXHUYECKHX IOKa3aTesed, OKa3alics
npobuotuk No2 Ha ocHoBe Bacillus subtilis u B. licheniformis (3 kr/T kopma). B xpoBu
LBIIJISAT ONBITHBIX TPYIII COJIEpKaHue 001Iero 6eka, aabOyMUHOB, TIIFOKO3bI U OOIIEro
XoJjecTepuHa ObLJIO BbIIIE, YEM B KPOBH OpOIJIEpOB KOHTPOJIIBHOM TPYNIBbI, YTO
CBUACTEIHCTBYET OO0 YBEJIMUYEHWHM WHTEHCUBHOCTH OCIKOBOTO, VIJEBOJHOTO U
JUMHUIHOTO OOMEHOB ITPU UCIIOJIb30BAHUN U3Y4aE€MbIX TPOOHUOTUKOB.

T.B. Kprokopoii (2023) B xoae TpoJeIaHHBIX HCCICIOBAHWN Ha IBITIIATAX-
opoitnepax kpocca Pocc 308 ycTaHOBIIEHO, YTO B ONBITHOW TPYMIE MPU JO0ABICHUU
kopmoBoit f00aBku «IIpoaktuB [loynTpu» MOBBICHIIACH COXPAHHOCTH IOTOJIOBBSI Ha
2,86%, cpemHecyTOYHBIM MPUPOCT KUBOM Macchl — Ha 2,15 T, CHU3WIACh KOHBEPCHSI
KopMa Ha 2,55% 10 CpaBHEHHIO C KOHTPOJIbHOIA.

C.®. CyxanoBoi ¢ coaBT. (2022) ObUI0O M3y4€HO BIIMSHUE MPOOHOTHYECKOTO
npernapara CoJepiKaliero JIpoxOoKM W MOJIOYHOKHUCIBIE OakTepuu, Ha 3()PEKTUBHOCTD
pocTa, MSCHYIO MPOJYKTUBHOCTh M KayeCTBO MscCa pacTyllUX TycsT, rubpuia
IaJIPUHCKON U UTANIbSIHCKOM Oenoit nmopoy (500 rom. B rpynre), ¢ 1 mo 60 aeHb KU3HU.
B 1 ombITHOI Tpymme paryoH ¢ BBOJAOM M3y4aeMoro nmpoouotuka B po3e 250 /T kopma
U BO 2 OMNBITHOW Tpymne — aHajlornyHbld B go03¢ 500 r/T xopMa. YCTaHOBJIEHO, YTO
3G (HEKTUBHOCTH pOCTa B ONBITHBIX I'pylmax Oblia JOCTOBEPHO BHIIIE, YEM B KOHTPOJIE,

IIPU AaHATOMUYECKOW Pa3ZeNIKe YTOK BBIXOJ IHOJIYIIOTPOLIEHOW M MOTPOLIEHOM TYLIEK,
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CheOOHBIX YaCTe W MBI TaKkKe ObUIM BBIIIE B OMNBITHBIX Tpymnmax. OmHako
COJIEp)KaHUE BJAard B MBIIIIAX TyCSAT OMBITHBIX TPYMIN OBLIO JTOCTOBEPHO HUXKE, YeEM B
koutpote, Ha 0,29 m 0,42 % coorBercTBeHHO, a Oenka Beime Ha 0,32 u 0,56 %.
ConmepkaHne B MBIIIIAX psijia BOKHEUITNX aMUHOKHCIIOT, CyMMBI KHPHBIX KUCJIOT H
CYMMBI HEHACBIIIEHHBIX KUPHBIX KUCIOT BO3PACTAIIO C POCTOM JI03bI TPOOHUOTHKA TIPH
CHW)KCHUHM CyMMBI HACBIIIIEHHBIX KUPHBIX KUCIOT. B MpoBECHHOM 3KCIIEPUMEHTE 71032
npobuotuka 500 r/T kopMa Obuta 60s1ee A3 PEKTUBHOM B cpaBHEHUH C 10301 250 1/T.

Jlo cux mop OCTpPO CTOUT BOIPOC AHTUOUOTUKOPE3UCTEHTHOCTH, KOTOPBIN
TpeObyeT Oe3oTiaraTelbHOr0 pemieHus. Tak Kak  HKCIOJb30BaHHE KOPMOBBIX
AHTUOMOTUKOB B TPOMBINIJICHHOM TTHIIEBOACTBE COMPOBOXKIACTCS IMPOOIEMOM
(bOopMHUpPOBaHUS YCTOMYUBOCTH MMATOTCHHBIX OAaKTepU K aHTUMHKPOOHBIM Iperaparam.
AHanu3 IUTEepaTypHBIX JAHHBIX JIa€T BO3MOXKHOCTH YTBEPXKIATh, YTO IMOBCEMECTHO
BCTPEYAIOTCS CIIydar OOHAPYKEHHUS OCTATOYHBIX KOJMYECTB aHTUMUKPOOHBIX BEIIECCTB
B IPOJIyKTax >KMBOTHOBOJICTBA, M B OOJBINECH CTENEHH B MPOAYKTaX MTHUIEBOACTBA
(Cynranaesa JI.3. bammku F0.A., XKanabaepa J[.K., McabekoBa. C.A., 2023). IToaTomy
HEOOXO0MMMO O00€eCIeYnuTh BEACHUE OTPAcId C MPUMCHEHHEM aJlbTCPHATUBHBIX

KOPMOBBIX J00aBOK, B TOM YHCJI€ M TIPOOHOTHKOB.

1.2. 1. Bausinne 0M0JI0THYeCKH AKTHBHBIX BellleCTB HA MOKA3aTeJId KPOBHU

H €CTECTBCHHYIO PE3UCTCHTHOCTD OPraHM3Ma INTHUIbI

KpoBb — 3T0 Kuakas TKaHb OpraHH3Ma, B KOTOPOH Kak B 3epKaje OTPaKaIOTCs
Bce (YHKIMOHAIBbHBIE HW3MEHEHHUs, TMPOMCXoIsiniue B opranusme. OHa sBIsSETCS
POBOJHUKOM MEKy BHYTPEHHEH U BHEIIHEH cpeaoi opranusma (Psoyxa JI.A.,2014).

Oco0eHHO 3HAUMMO H3yUYEHUE «KAPTUHBI KPOBUY ISl KITMHHYECKON TUarHOCTUKU
Oone3nel. Buenpenue ucciaeaoBaHuii KpOBU B MMOBCEIHEBHYIO KIMHUYECKYIO MPAKTUKY
CTICLIMAIMCTAMH SIBIISICTCS BecbMa 3(p(PEKTUBHBIM B COXPAaHEHUH 3/I0POBBSI ¥ TIOBBIIICHIH
NPOAYKTUBHOCTH CEJIHCKOXO3AWCTBEHHBIX >KMBOTHBIX W mtuil (CamoBamkoB H.B. ¢
coaBT., 2009; Hajati H., 2010; IlleBuenxko A.MU. c¢ coasr., 2011; Cho J.H., 2013;

[llesuenko A.U., lleBuenko C.A., 2015). 3HaunuTenbHbId BKJIaJ B PEHICHUE ATOU
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po0JIeMbl BHECIIM U3BECTHBIC OTeduecTBeHHbIC yueHble Kymauenko B. I1. (1991), H.B.
CanosuukoB, H.J[. Ilpuaeioaiimo, H.A. Bepemak, A.C. 3acionoB (2009), E.H.
CkoBopoaun (2013), I'M. Tonypus, JL.IO. Tomypus, B.I1. Kopenun (2013), A.D.
3nenkun (2019), T.H. Cmaraeit (2019) u np. Ha ceroausiHui AeHb X UCCIICIOBAHMS
W HaydHble pabOThl WMMEIOT TMpakThueckoe 3HadeHwe. OJHAKO CYIIECTBYET
HEOOXOJAMMOCTh B pa3pabOTKe HOBBIX METOJOB U YCOBEPIICHCTBOBAHUE YXKE
CYILECTBYIOIIUX UCCIIEIOBAHUI IO T€MATOJIOTUU, OUOXUMHUU U UMMYHOJIOTHH.

Ocoboe BHHMMaHHWE YAENACTCS TEMATOJOTHYECKHM HCCIeNoBaHUsAM. KpoBb
NPUHUMAET ydYacTHEe BO BcCeX (PU3MONIOrMYECKUX IMpoleccax opraHuzma. Y Kyp
OCHOBHOM TMpPOAYKLUMEHW SBISAIOTCA SIMIO M MICO, HA MPOU3BOJACTBO KOTOPBIX
UCITOJIB3YETCsl 3HAYMTENbHAS YacTh OenakoB. M3ydeHne W3MEHEHHS ypOBHS Oeika U
OenKOBBIX (pakiuii B CHIBOPOTKE KpPOBU, B3aUMOCBSI3aHHBIX C IPOJYKTUBHOCTBHIO
NITUIBI, UMEET OOJIBIIIOE 3HAYCHHE BO BCEX JKM3HEHHBIX MPOIECCaX OpPraHu3Ma, TaK Kak
ABJIAIOTCS (DYHIAMEHTOM I Pa3IMYHBIX (DU3UOJIOTMUECKUX MPOIECCOB U 00JaatoT
Pa3IMYHBIMU OUOJIOTHYECKUMU U (PU3UKO-XUMHUECKUMU CBOMCTBaMU. OHU TPUHUMAIOT
OTIPEJICIICHHOE YYacTHE B TIOCTPOCHUU (PEPMEHTHBIX W TOPMOHAIBHBIX CHCTEM
opranusma. Jlro0oe M3MEeHEeHHe YPOBHS JaHHBIX MOKa3aTele BeJAET K BCEBO3MOKHBIM
MATOJIOTHYECKUM OTKJIOHEHUSIM B OPTaHM3ME HE TOJIBKO IITHII, HO M MJICKOITMUTAFOIIIHX.
[Tpu n3MeHeHnH YPOBHS MPOIYKTUBHOCTH MTHII, B TOM YHUCIIEC SUIICHOCKOCTH, MECHSFOTCS
u nokaszarenu kpoBu (bBemseBa A.A., 1999; Bepcenesa E.B.,2004; I'ogoBko A. 2011;
Park J.H., 2015; T'onoBko E.H. 2017; 3nenkun A.®. ¢ coart., 2019). IlosTomy
U3yYeHUE TIOJOOHBIX W3MEHEHHWH, KOTOpPBhIE TMPOUCXOJAT B KpPOBU MTHIIBI, Ha
CETOJHSIITHUYN JICHb aKTyaJIbHO.

Uccneposarenu E. O. Anucumona c coaBT. (2018) mpoBenu 3KCHEPUMEHT IO
W3YYCHUIO BO3PACTHOW TUHAMUKHU T€MATOJOTUUYECKUX U OMOXMMHUYECKUX TTOKa3aTenen
KpPOBH YTOK TIEKHHCKON TMOpojabl Ha (OHE TPUMEHCHHS CEIICHOOPTaHUYCCKOTO
npenapara JJADC-25x (B mo3e 1,3 mr/kr kopma). W ycraHOBWIIM, YTO COAEpKAHUE
reMorjo0rMHa B OMBITHOM Ipyriie ObuIo BhIIe HAa 9,86% MO cpaBHEHUU ¢ KOHTPOJIBHOM.
CopeprkaHue TIIIOKO3bI, 0011ero 0enka U atbOYMHUHOB B CHIBOPOTKE KPOBU Y OMBITHBIX

yTok yBemuuuiochk Hal1,3%, 9,81% u 11,40% o cpaBHEHUU C KOHTPOJIEM.
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I''M. Tonypust ¢ coaBT. (2013) u3zyyanu BIUSHUE XHUTO3aHA Ha OMOXUMHUYECKUE
MoKa3aTesid KpoBU yTAT Kpocca «brmaroBapckuit». OHU yCTaHOBWIIM, YTO HA MPOTSDKEHUN
BCET0 HKCIEPUMEHTA YBEIMYEHUE OOIIEro Oeika CHIBOPOTKH KPOBU B OIBITHBIX
rpynnax osu10 Ha 8,19 - 10,17 % no cpaBHeHuto ¢ koutposieM. KonuuectBo dochopa B
CBIBOPOTKE KPOBH B 2-HEJIETLHOM BO3PACTE Y MTHIIBI ONBITHBIX TPYIIT OBIJIO  BEIIIEC Ha
2,77;1,39; 4,17; 2,78; B 4-HeneapHoM — Ha 8,33; 9,72:19.,44 u 25,00%; B 6-HeACIBHOM
Ha 12,50; 13,64; 14,77 u 12,50 %, uem B KOHTPOJILHOM TpyTIie COOTBETCTBEHHO.

A. A. bengesa (2000) mpu BKJIIOYEHUM B PALMOH YTAT, LBILIAT-OpONUIEPOB H
Kyp-HECYIIEK KOPMOBOM J00AaBKM THUIPOATIOMOCHUIMKATHOTO COpOEHTa  yCTaHOBMJIA
MOBBIIIIEHNE KOJIUYECTBA pUTPOLUTOB Ha 12,0-34,5, KOHLIEHTpALMIO TeMOTJI00MHA —
Ha 7,1-26,2 %. Ero ObUIO yCTaHOBJICHO, YTO JaHHAS KOPMOBas J00aBKa TPHUBOIUT
MOBBLIIIICHUIO COJIep)KaHusl o01Iero Oejaka B CHIBOPOTKE KpoBW mnTHIl Ha 6,1-11,5 %,
yBeIUYEHUI0 (Gpakiuu albOYMHHOB M albOYMUHO-TJIO0YJIMHOBOTO COOTHOILICHUSI Ha
6,4-15,2 n 13,4-40,3 % cOOTBETCTBEHHO.

C.N. Hukomnaes (2019) ¢ coaBT. B cBo€il pab0oTe YCTaHOBUIIU, YTO UCIIOIH30BAHUE
B OCHOBHOM panuoHe onbITHOM Tpymmbl 1 % npemukca «000-111-C» no3Bomumno
YBEIIMYUTh KUBYIO Maccy Ha 8,96 %. KoinuecTBO 3pUTpOLIMTOB B KPOBH MOJIOJHSKA
yeenuumnoch Ha 0,04x10'%/n, obmero Genka — Ha 3 1/11, ansOymuHa — Ha 1,5 1/7,
Kasbius — Ha 0,2 MMonw/11, ochopa — Ha 0,02 MMOIB/T1.

C.®. CyxanoBort u E.A. T'pummasim (2021) ycTraHoBIE€HO, 4YTO TycATa
KOHTPOJIbHOM TpyHIbl UMEIU TeMOorjioOuH B cpeaHeMm 124,48 r/m, 4yTo MEHbIIE IO
cpaBHeHMIO ¢ onbITHBIMH Ha 7,00 m 8,06 % COOTBETCTBEHHO, YTO YKa3bIBaeT Ha
WHTEHCUBHBIN POCT MOJIOAHSIKA JAHHBIX TPYIII.

J.I'. T'otoBckuii ¢ coaBT. (2018) mpu mpoBeneHUH SKCHEPUMEHTA, B KOTOPOM
CONlep Kl PEMOHTHBIM MOJIOMHSK NTUILBI (Kyp) B Pa3HbIX MHUKPOKIMMATHYECKUX
YCJIOBUSIX. YCTAaHOBWJIM, YTO B YCJIOBHUSIX IMOBBIIIEHHOW MHUKPOOHOM 3arpsi3HEHHOCTH
OBLITM TIOBBINICHHBIE TTOKA3aTEM COJEpPKaHUsI 00Iero Oeyka, MMMYHOTJIOOYJIMHOB H
[JIFOKO3bI B CBIBOPOTKE KPOBU PEMOHTHOI'O MOJIOJIHSIKA KYP, UTO SIBJISIETCS PEaKIMel Ha
MUKPOOHBIN CTPECC U MOXKET CBUIETENILCTBOBATH O MEPECTPONKe OEIIKOBOr0 CUHTE3a Ha

IPOAYKIIHMIO HMMYHOTJIOOYJINHOB.
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NmMmmyHHas cuctema omnpenenser 30pOBbE KUBOTHBIX, NTHUIl U YEJIOBEKA, U UX
aJanTUBHBIE BO3MOXXHOCTH, KpOME€ JTOTr0, SBJSETCS HMHAUKATOPHON CHCTEMOMU
HKOJIOTUYECKOTO HEOJAromoaydnuss U YyTKO pearupyeT Ha W3MEHEHHsS OKpYKaromiei
cpensl (Kaprnyts .M., babuna M.II. Haghighi H.R., 2006; ManukoBa A.P. ¢ coasT.
2007, Apo3nosa JIL.U. ¢ coast., 2009; I'oay6es [1.C. 2010; Wang C., 2011; Brishin J.T.,
2015; ipo3nosa JI.I., 2016; Pourakbari M., 2016).

NmMmmyHHas cuctema y TITEHIIOB TOCJIE MHKYyOaruu He chOpMHUpPOBaBIIAsACS, W
JT00BIE HECOOTBETCTBHS 300TUTMEHUYECKUM IMapaMeTpaM (TeMIEpaTypPHBIA pPEKUM,
BJIQKHOCTb, CKYYE€HHOCThb, OCBCIICHHOCTh IIOMEIICHHUS) NPUBOAAT K CHIDKCHHIO
3aIIATHBIX MEXAaHW3MOB OpraHW3Ma W TOJBEPKCHHOCTH HAPYIICHUH OOMEHHBIX
IIPOIIECCOB, YTO HEMTPEMEHHO CKa3bIBACTCS HA CHIDKCHHUH ITPUPOCTA MACChl, YBEITUUCHUIO
CPOKOB BBIpAIIMBAHUS, PA3BUTHIO 3a00JIeBaHUM, BIUIOTh 0 ruOenu. (s moBbImIeHUS
MoKa3zaTelied E€CTECTBEHHOM PE3MCTCHTHOCTH OpTraHW3Ma YYCHBIMH IpEIaracTcs
00aBISATh B PaIlMOH NTHUIIBI pa3IMYHble OHMOJIOTHYECKHE BellecTBa (MUHEpaTbHBIC U
BUTAaMUHHBIC JT0OABKH, IPOOUOTHUKHU, TPEOMOTHUKHA, HYTPUILICBTUKH, dYOHOTHUKH U JP.)
(ITonosrok O.H., Cemenona O.0., fAcunckuii E.1., 2022; Cyxanosa C.®. ¢ coat. 2011,
2017, 2021; Kopuuinona, B. A. ¢ coast. 2023).

B mocnennee BpeMs ydeHbIe M paOOTHUKH OTPac/Id MTHIICBOJICTBA BCE Yallle
UCIIOJB3YIOT B KOPMJIEHUM B KauyeCTBE OMOJIOTHYECKHX JA00aBOK MPOOMOTHUYECKUE
mpernapaThl ¢ IENbI0 MOBBIIIEHNUS €CTECTBEHHOM PE3MCTEHTHOCTH OPTaHW3Ma MTHIIGI
(Macnos M.T., 2006, 2011; MapteiHoBueHko B.JI., Bacunwes, A.JI., 2010; I'yirommx
C.IL c coagr., 2010, 2012; Morosumnos K.4., Pactommuna JI.B., Xaycros B.H., 2013,
CepmaeBa B.A., 2018, Tonypus I.M. ¢ coast. 2006, 2009, 2013, 2020).

[''M. Tonypusi ¢ coabr. (2020) u3ydanum BIMSHHE Pa3HBIX 703 T'YMHHOBOTO
npenapara ['yButan-C Ha cocTtosHHE (HaKTOPOB €CTECTBEHHOW pPE3UCTEHTHOCTH
OopraHu3Ma yTOK. Y CTAaHOBJICHO, YTO BKJIFOUCHHE B PAIlMOH YTAT Kpocca «biaroBapcKuin
nanHoro mpenapara B go3e 100,0-150,0 M Ha Kr KOpMa MOJIOKHUTEIIBHO CKa3bIBAETCS
Ha UIMMYHHOM CTaTyce NTulilbl. Ha BceM NMpOTsHKEHNUN SKCTIEPUMEHTOB Y YTOK OMBITHBIX
IPYIN  HaOJIOJAIOCh  yBEIWYEHHWE TyMOpAJbHBIX TOKa3aTeledl  eCTECTBEHHOM

PE3UCTCHTHOCTH OpraHn3Ma, B IICPBYIO OUYCPC/Ib, 3a CUCT IMOBLIIICHUA Y HUX B CBIBOPOTKCE
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KPOBHU JIM30LUMHONU M OakTepUIMAHONW akTUBHOCTU. K KOHIly BbIpalMBaHus NTHIIA,
KoTopo# ckapmiuBainu ['yBuran-C, no ¢aroiutapHoil akTUBHOCTU JIEHKOIIMTOB KPOBU
PEBOCXOMIa KOHTPOJIbHBIX CBepcTHUKOB Ha 13,7-14,1 %, a mo ¢arouurapHomy
uHaekcy Ha 11,0-14,1 %.

I''A. Hozapun, c coast., (2006, 2008, 2019) npu BbIpaluBaHuu Tyced C
UCITOJIb30BAaHUEM B ONBITHBIX Ipynnax «Berom 1.1» B 75- u 120 nH. Bo3pacte OTMETHII
yBenmueHrne bACK Ha 10,4 u 8,1 %.

J.A. 3r03unoii (2018) ObLIO yCTAaHOBJIEHO, YTO IPH KCIOIB30BAHUHA KOPMOBOM
no0aBku ['epMHBUT Ha NPOTSHKEHUHM BCETO HSKCIEPUMEHTa y MOJIOJIHSAKA YTOK
KJIETOYHBIC M TYMOpAJIbHbBIE MMOKa3aTeTd HMMYHHONH CHUCTEMBI OCTABAJUCh HA TOBOJIHHO
BBICOKOM ypoBHe. Tak B 30-gHeBHOM Bo3pacte y NTUlbl onbITHRIX rpynn JIACK Obun
Beimie Ha 8,12 - 9,16 %, BACK na 5,13-6,82 %, Oeta-nmuTHueckass aKTHUBHOCTH
ChIBOPOTKM KpoBU Ha 4,18-5,11% mno cpaBHEHHIO C KOHTpPOJbHOW rpymnmoil. Takxke
HA0JII0JaIOCh YBEJIMYEHHE KIIETOUHBIX MOKa3aTeledl e€CTeCTBEHHOW PE3UCTEHTHOCTH,
tak @A yBenmuuuiach Ha 9,12-12,3 %, ®U — na 8,92 - 9,69. B 60-nHeBHOM BO3pacTte
KJIETOYHBIE M TYMOpAIbHBIE IOKA3aTeIN ECTECTBEHHOW PE3UCTEHTHOCTH OMBITHBIX
IpYyMI YTOK MPEBOCXOANUIN KOHTPOJIbHBIX.

H. HI. CunrapueBa c¢ coaBT. (2023) mnpu HCHOJIB30BAHUM KOMILIEKCHOTO
NpoOMOTUYECKOTO Mpemnapara WMMYyHoOQuiopa Ha yTATaX Kpocca braroBapckuii
YCTaHOBUJIM, YTO €r0 MPUMEHEHHE CIIOCOOCTBOBAJIO MOBBIIIEHHUIO B CHIBOPOTKE KPOBU
yTAT KOJWYECTBA JM3olMMa K 4-HeaenbHoMy Bo3pacty Ha 3,3 — 4,5 %. Ilo3utuBHoe
neiicTBue UMMYHO(IJIOpa Ha UMMYHHBINA CTaTyC YTAT MOATBEP)KIACTCS U yBEIUYCHUEM
Macchl LIEHTPAJIbHBIX OPraHOB MMMYHHOM cucTeMbl NTHll — cyMku dDabpunnyca u
TUMyca. YCTaHOBJICHO, YTO y yTAT KOHTPOJBHOW TPYIIBI B 8-HEAETHHOM BO3pacTe
Macca Tumyca coctasisiia 1,19 r, uTo ObUIO MEHbIIE, YEM Y MPEACTABUTENEH OMBITHBIX
rpynn Ha 4,2 — 5,8 %. [lo macce Oypcbl @abpuiyca yTsiTa KOHTPOJIBHOW T'PYIIIIbI
yCTyIanu NTulle onbITHEIX rpym Ha 0,6 - 1,7 %.

H.B. CanmoBuukoB ¢ coaBT. (2009) B cBoeit MoHOTpady OTMEUYAET, YTO BHICOKAS
BBIBOJAMMOCTD SIUIl OTMEUYAETCS B TPYNIaX Kyp C BHICOKMM YPOBHEM JIM30LIMMa B OeJKe

KpoBH (0T 7 10 10 Mr/mi) 1 yka3bIBaeT Ha TO, YTO MOBBIIIEHHE CMEPTHOCTH 3MOPHOHOB



26

MPOUCXOUT MPU €r0 MUHUMAJIBHOM cojiep:kaHuu. COXPaHHOCTh UBITUIST, BEIBEACHHBIX
U3 SUI] C BBICOKUM COJEp>KaHHUEM JIM301MMa, OKa3anach Ha 2-3% BbIllie, YeM U3 SIUIL C
HU3KHUM €TI0 YPOBHEM.

A. . CkanueBa c coant. (2005) B cBoeli paboTe onpeienuia, YTo UCTIOIb30BaHNE
eIIsiTaM-Opoiinepam mnpenapata «MHtecteBuT» + OMOKOpM «IlHOHEP» MO3BOIUIIO
CHU3HUTHh JIO3UPOBKY AHTUOMOTHMKOB MW TIPH DJTOM VIYYIIATh WX [TOKA3aTEIH
€CTECTBEHHON PE3UCTEHTHOCTH OpraHu3Ma, TMOJY4YHB OOJbIIE HKOHOMHYECKOU
3¢ (HEKTUBHOCTH TIPOU3BOJICTBA MPOTYKIIHH.

T.O. XKumun (2016) B cBOelt paboTe yCTaHOBWII, YTO MCHOJIb30BaHNE 01O J00aBKU
«I'mamanack nakt» B no3e 0,3% u «Arpouun cynep oauro» B koimmdectBe 0,5% ot
MaccChl MMUTHEBOM BOJIBI, CITOCOOCTBOBAJIM MOBBIIEHUIO €CTECTBEHHOW PE3UCTEHTHOCTH
opranu3ma nOTuilbl (MHIOKOB). [lpu ucnons3oBaHuuM mnpenapara «lIMManack JakT»
yIYYIIMIACH OaKTepruocTaTudeckue cBoiictBa ceiBopoTku Kposu (BACK) Ha 3,9 — 4,8;
oakrepuommsupyromue (JIACK) nHa Ha 3,5 — 4,5%, cmocoGHOCTh KJIETOK KpPOBU K
daromurosy (PA) octanach Ha YPOBHE KOHTPOJIBHOM IpyHIibl. Y B3POCIBIX UHJIOKOB U
uHAEeK Onomo00aBKa «ArpolMI Cymep OJIMIo» YCUJWiIa TyMOpaibHbIe (HaKTOPBI
3alUThI: OAKTEPUIIMIHYIO aKTUBHOCTH CHIBOPOTKHM KpOBH Ha 2,5 — 3,5%, NU30IMMHYIO

akTuBHOCTH Ha 1,0 — 3,4%, akTuBHOCTH KOMIIeMeHTa B 1,10 — 1,12 pa3a.

1.2. 2. Bausinue 0H0JIOrH4eCKH AKTHBHBIX BellleCTB HA 300TeXHUYEeCKHe

nmorKasaTtejin

ITepen nTUIIEBOACTBOM CTOMT MHOTO Ba)KHBIX 3aJ1a4, OJTHOW U3 KOTOPBIX SABJISIETCS
MPOU3BOJICTBO  MsiCa KaK OCHOBHOTO MPOAYKTa MUTaHUs 4yenoBeka. Oco0oe BHUMaHUE
yACSIETCS TMTUIICBOACTBY KaK HaubOojiee IWHAMUYHOM U CKOPOCIIENION OTpaciu
xuBotHOBoAcTBa (Ghiyasi M., 2007; benoa H.®. ¢ coast. 2009; fxybenko E.B.,
Komiaes A.I'., Ilerenxo A.U., 2009; Hanunos U. II. ¢ coasrt., 2010; JIle6eneBa N.A. ¢
coBT. 2008, 2011; laiinyk A.T'., 2011; bapanukos B.A. ¢ coast., 2013; CkxoBopoaux
E.H., 2013; Choi S.B, 2015; Park Y.H. ¢ coast., 2016; Pemeraukoa O.B., Ocunosa
T.C., Keckrons JI.B., 2018; I'arnmoes A. Y. ¢ coasrt., 2022).
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OcHOBHOI1 3a/1auel CeNbCKOXO3IMCTBEHHBIX MPEANPUSATUN SIBISETCS MOJTy4YeHUe
BBICOKOKaYECTBEHHOM MPOIYKIIMU C HAUMEHBITUMU 3atparamu. [ITUIIEBOACTBO, SABIISISICH
CKOpPOCTIENION OTpaciiblo, B TOCIEAHEe BpeMs HaOupaeT OoJbline 00OpOTHI, TaK Kak
CPOKH BBIpAIIMBAHUS NTHUIBI HEOOJbIINE, a MOJyYEeHHAs MSICHAs MPOAYKIIUS, SBIISISICh
IMEeTHYeCKOl uMeeT 00ubioi cnpoc y mokynateneit (Jdanunos M.I1., 2010; MapTteiHecko
E.A., ¢ coaBT. 2012; HeBckas A.A., 2013; Camumosn JI.J1., 2013; Smith D. P., 2013;
[Mpouuna P.B., 2014; Zheng A., 2014; Sarangi N.R., 2016; Pemernukosa O.B. ¢ coaBT.
2018; Mapxkun 1O., Hectepos H., 2018; 3aropoanss A.E. ¢ coast. 2019; llkanenko B.
B. ¢ coasr., 2021; Kprokxosa T.B., lopodeesa C.I'., 2023; [lleBuenko A.H., 2023).

CHmxeHne ce0eCTOMMOCTH CEeJIbCKOXO03SIMICTBEHHOM MPOAYKIIMU MOXKHO TOOUTHCS
TOJIBKO, MPUIEPKUBASICh BCEX 300TMTMEHMYECKUX M 300T€XHUYECKUX TPEOOBAHMM MpuU
BbIpalIMBaHUM NTUIBI. COaJaHCUPOBAHHOCTH PAIL[MOHOB SBJIAECTCS BEAYIIUM (aKTOpOM,
MOTOMY YTO OCHOBHAsI YacCTh 3aTPAT B CTPYKType CEOECTOMMOCTH Msica NTULBI - KOpMa,
Ha KOTOpBIE OTBOAMTCS CEMBJECAT IMPOLEHTOB BceX 3arpar. Mcxoas w3 3TOro B
NTULEBOJCTBE OJHUM W3 IIPEUMYILECTBECHHBIX HAIIPABICHUM SIBISIOTCS Pa3HbIE METOJbI
yIydiieHus Ko3dduimenTa mojae3Horo AecTBUs KOpMOB Jutst NI (XeHHUHT A., 1976;
CaBuenko C.II., 2006; Kabir S. M., 2007; Anand H. C coasr., 2008; Ignatova M.,
Sredkova V., Marasheva V., 2009; Abbas T.E., Ahmed M.E., 2010; Hesckas A.A.,
2013; TMomuamumor M.U., 2013; Camumon J[.JI., 2013; CyxanoBa C.®., KopaHeHKO
N.I'.; 2017, Cmarneit T. H., 2019; Pomanenko E.A., 2020; Tumodeer H.II., 2021;
[Tankux E.B., KoponaskoBa-Cy66otkuna [I.E., T'anues J[.M., 2021).

JlIo HeJaBHEro BPEMEHM Kak B INTHULIEBOJCTBE, TaK U KUBOTHOBOJICTBE LIMPOKO
NPUMEHSIIN KOPMOBbIE aHTUOMOTUKHU, C TIOMOIIBIO KOTOPBIX MPOU3BOJAUTEIH MOBBIILIATH
COXPaHHOCTb TOTOJIOBbSI, a TaKXKe €ro pocT U pa3Butue. [lonoxuTenbHas uX CTOpOHA
3aKJIF0YAETCs B TOM, YTO CHMYKAETCS PUCK BOCTIPUUMYHMBOCTH K 3a00JI€BaHUSM KHUBOTHBIX
U NTUL, 00ecreuynBaeTcs ObICTPBIN POCT U pa3BUTUE NOT0JI0Bbs. OJIHAKO CYHIECTBYIOT U
MUHYCHI B BUJIE CHID)KEHHS €CTECTBEHHOH PE3UCTEHTHOCTH OpraHu3Ma MoTpeOuTenei,
NOJIYYEHHUS] HEKAYECTBEHHON MSICHOW MpoXyKUHUH. CTOUT OTMETUTh, UYTO €CIIH B MsCE
coJiep>KaTcsi aHTUOMOTUKH, TO JaKe MPHU €ro BapKe OHU MOMNaayT B OyJbOH, a 3aTEM B

OpraHu3M 4YejoBeka, ynorpebusmiero takyro muuly (Amsmvkun F0.,2005; JIsicenko C.H.,
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2009; ®enrok B.B., Cemenuenko C.B., XXunmun T.O., 2015; baitpaunas K.A., ®egopos
H.M., 2017; ®ynk U.A., 2020; KomaeB A.I'. ¢ coanrt., 2021; Kprokosa T.B., 2023).

B nocneagnee Bpemsi Bce yallle CHEIUATUCTHI 3aJal0TCsl BOIIPOCOM 00 OTKa3e OT
UCIIOJIb30BAaHUSI AHTUOMOTUKOB B KA4yeCTBE CTUMYJSATOPOB pOCTa M 3aMEHBl HUX
Ouonornueckn akTuBHBIMU BerectBamu (Gao P. ¢ coasr., 2017).

H.I'. Tlorocsu (2020, 2021) coobmraer, YTO HCMOIH30BAaHUE MPOOMOTHUKOB,
pa3pabOTaHHBIX HA OCHOBE MHKPOOPTAaHM3MOB — TIPEACTABUTENICH HOPMaIbHOU
MUKPO(DIOPHI, HE OTPAaHUYMBACT COBIT MPOAYKIIMH W TPH COBPEMEHHBIX METOaX
KOHTPOJISI KaueCTBa MOCIEIHSISI MOXKET OBITh peain30BaHa KaK IKOJIOTHUYECKH YUCTas.

st YMEHBILICHUS 3a00JIeBaHUM, BBI3BIBACMBIX MIaTOTCHHBIMHU
MUKpPOOpPraHU3MaMH, B  OCOOCHHOCTH Uil  yTOK, MPOOMOTHKUA  SIBISFOTCS
IOJIOKUTEIBHBIM pemieHueM »Toro Bompoca. (Pascual M. etal. 2001; Anand, H.,
Ganguly, A., Haldar, P., 2008; Peric L. etal., 2010, Ohimain EI, Ofongo RTS., 2012).

C. Kob6a c¢ coar. (2021) mnpoBenu ONBIT IO TNPUMEHEHHIO KOMIUIEKCA
npobuoTndeckux npemnapatoB Monocnopus, [Iponam, baneni-M (OOO «buotexarpoy,
Poccust) niis npoduyiakTUKU calbMOHENIe3a Y UBIUISAT-0poilJiepoB U YCTaHOBUWIIM, YTO B
rpynnax 1 v 2, mosy4aBIIMX KOMIUIEKC MPOOMOTHKOB Ha MPOTSHKEHUH BBIPAIIMBAHMUS,
3a0051€eBaeMOCTh UBIIIIAT cocTaBwia 33,3%, a B rpynnax 3 u 4, He MOJy4YaBIIUX 3TOT
KOMILIEKC — B cpenHeM 53,3%, uto Ha 20 % Bblle, 4eM B rpyMnax ¢ IpOOMOTHUKAMHU.

N.A. Eropos u ap. (2007) peKOMEHIYIOT UCII0JIB30BaTh MpoOHOTHK « Teparum-Ch
IBITUIATaM 0 38-ITHEBHOTO BO3pacTa I TOTO, YTOOBI YBEIWYHTH THUTPHI AHTUTEN
npotuB HprokacmoBckoi 00JE3HU, a TaKKE MOBBICUTh TUHAMHUKY KUBOW MACChI TITHIIBI
¥ COXPaHHOCTh HOT0oNOBbA. J{03a npenapara: 5 r Ha 1 kr kopma mimm 12,5 x 108 KOE.

Kpome Toro, mnpoOMOTHKM TIPUMEHSIOT TIPH BBIPAIIMBAHHUS TTHIBI, JUIA
VIIYUIICHUS] POCTa, YBEIWYCHUS JWHAMHUKHA MAacChl TeJla, MPOMAYKTHUBHOCTH U, YTO
HEMAaJIOBaXKHO, KadecTBa mTHIeBoAYeckor mpoaykiuu (lgnatova M, Sredkova V,
Marasheva V., 2009; Illapumosa A.®., Xasues JI.[., 2014, 2015; Manuel J. ¢ coasr.,
2016; Sarangi N. R, etal., 2016).

A. ®. llapunora u . 1. Xa3ueB (2015) ycTaHOBUIN MOJOKUTEIBHOE BIHMSHUE

«Berocnopun-akTuB» B KojuuectBe 1 Kr Ha 1 TOHHY KOMOMKOpMA, IO3BOJIMBILEE
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MOBBICUTD JKMBYIO MacCy B OIBITHBIX TIpymmax Ha 14,3; 15,2; 14,7% no cpaBHEHHIO C
KOHTPOJILHOM TPYNIOi COOTBETCTBEHHO.

O.B. Mep3snenko ¢ coaBt. (2020) coobmatoT 0 TOM, 4TO TpU JOOABJICHUU B
paimoH IpIuIsTaM-Opoiiiepam kpocca Hubbard ISA xopmoBoii no6aBku Anta®Phyt
HAO0JI0JAIOCh YBEIIMYCHHE CPEAHECYTOYHOTO TMPUPOCTa KUBOM MAaCChl B OMNBITHOM
rpynmne, yeM B koHTpoJie Ha 4,07 %, coxpanHocth Ha 1,03%, a 3aTparsl KOopmMa Ha
MPUPOCT KUBOM Macchl ObUTM MeHbIe Ha 3,91%.

Astopom HO.B. MarpocoBoii (2011) Obut moay4YeHBl JaHHBIE O TOM, YTO B
rpynie, TJie nTuua noiydana «bruoctum», B coOcTaB KOTOPOTo BXOJUT MUKPOOHAas Macca
JKUBBIX KYJBTYP MOJOUYHOKHUCIBIX OaKTepUil U MPUPOJHBIX MUKPOOPIaHU3MOB POJIa
Bacillus, cpennss >xuBasgs Macca UbIILIAT- OpoinepoB cocraBwia 2230,00 r u
MIPEBOCXOINIIA KOHTPOJIBHYIO rpynny Ha 9,7%.

B. I. ®unonenko ¢ coant. (2004) ycTaHOBMJIM, YTO NMPUMEHECHHE IPOOHOTHKA
«CyOTHIUCY» TO3BOJIMIIO YBEIUYUThH Y IBIIUIAT-OPOUIEPOB CPEIHECYTOUHBIN MPUPOCT
Ha 8,24%, coxpanHocTh Ha 4,0% M CHU3UTH 3aTpaThl KOpMa Ha | Kr mpHpocTa KUBOU
MaccChl IBIUIAT-OpoiiiepoB Ha 6,63 %.

VYBenuueHne ITaHHBIX ITOKa3aTelied oTMedeHbl W B pabore E.M. I'pubGanoBoOi
(2013) mpu wucnonb3oBaHUU TpoOUOTHUYECKOro Tmpenaparta «banemmn B panuoHe
KOPMJICHMS LIBIILISAT-OpOIepoB B KoJM4yecTBE 2 KT Ha 1 T kopMa.

0. TI. ®omuues, T. B. Illaiaymuuaa (2013) wucnosb3oBagud MPOOMOTHKH HE
TOJBKO B MTUIICBOACTBE, HO M B >XMBOTHOBOJICTBE, MPUMEHSS TesATaM MPOOUOTHUK
«Tokokapun». YBenuueHUE MPUBECOB MPOUCXOAWIO KAaK y TENAT, TaK W y NTHUI, a
WMEHHO Y MOJIOJTHSIKA KPYITHOTO POraToro ckota Ha 12,9, y upiuisar — Ha 9,6%

B.B. llIkanenko ¢ coant. (2021) B cBOCH pabOTe MONYyYMIIH TaHHBIE TIPUPOCTOB, B
KOTOPBIX OTMEUEHO, YTO NTHUIIA U3 TPYNIbI | ONBITHOM, MOTy4YaBIliasi B COCTaBE palldOHa
no6aBky «OUJ[ OVl Mbpmxuk Antucrpecc Mukc» B mo3e 500 r/T xkomOukopma,
nokasajga OoJpIIMe MpHUBECHl, uyeM aHamord u3 Il OmBITHOM Trpymmbl, MoydyaBLIas
naHHyro 100aBky B g03e 200 r/T, Tak B Bo3pacte 35 CyTOK, | onmbITHO# TpyTiiie mpupocT
obu160JbI1e HA 2,96 U 0,76%, yem B KoHTpObHOM U || onbiTHOM TpymamMyu. CoXpaHHOCTH

B | onbITHOI pymmne mpeobiiagana Haa KouTpoieM Ha 3,34%, a nax 1l oneithoit — 0,84%.
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T.B. KprokoBa ¢ coaBt. (2023) B cBoeil paboTe yKa3bIBaeT, YTO HCIOJIb30BAHUE
kopMmoBoil n06aBku IIpoaktuB Iloyntpu crnocoOcTBoBano 3a 38 qHEN BbIpalllMBaHMs
[BIIISAT-OPOUIIEPOB MOMYYUTh CPEIHECYTOUHBIN MPUPOCT KHUBOM Macchl Ha 2,15 T
0oJbllIe, YeM B KOHTPOJIBHOH TpYIIIIE.

B.A. KopawiioBa ¢ coast. (2023) ycraHoBuia, 4To KopMmoBas qo0aBka I'entpan
MO3BOJIMJIA MTOBBICUTH KMBYIO MaccCy METYLIKOB [0 OKOHYaHuu 1-ii Hexenu - Ha 8,45 T;
2-1 - 25,61 1; 3-i1 - 66,31 1; 5-i1 - 174,19 r u 6-ii - 204,1 r; COXpaHHOCTb MOTOJIOBBS

NTULBL: Y KypoueK - Ha 4,45 n.1. (IpOLUEHTHBIX IyHKTA); Y METYLIKOB - Ha 2,22 IL.II.

1.2.3. Biausinue 0M0JIOrHYeCKH AKTHBHBIX BE€IIECTB HA MSACHYIO

NMPOAYKTUBHOCTD, (l)H3I/IKO-XI/IMl/I‘IeCKHﬁ U AMUHOKHMCJIOTHBIH COCTAB Msica INTUIbBI

HecMoTpst Ha BBICOKYIO MPUOBLIb U pa3BUTUE MPOU3BOJICTBA, Ha NTULIE(paOpuKax
OCTAIOTCSI HEPEMIEHHBIMM MHOTHE MpoOsemMbl. Tak, maaé&xk MOJIOJHAKA OCTaéTcs
JIOCTaTOYHO BBICOKMM M B IIPOIEHTHOM COOTHOIIEHUU paBeH okojo 20 %. ITomumo
ATOTO, OKOJIO 5% MOJIOJIHAKA MTHUIIBI OTCTAIOT B POCTE U Pa3BUTUU. B CBS3M ¢ ATUM,
HAcTyIlaeT HOBBIM TIEPHOJ, CBS3aHHBIA C NPUMEHEHHEM OHOJIOTHYECKH AaKTHBHBIX
BEILIECTB, OJTHUM U3 KOTOPBIX SIBIISIFOTCS MPOOMOTHUKHU. 3a CYET UX MPUMEHEHUS] MOXKHO
YIIYUYIIUTh COCTOSIHUE OOMEHA BEIIECTB, YTO MO3BOJUT YBEIUYUTh COXPAHHOCTh, )KUBYIO
Maccy MOJIOAHSKA U 3HAYUTEIHHO MOBBICUTH 3(P(EKTUBHOCTH HUCIIOIb30BaHUS KOPMOB 1
YBEIIMYUTH MPOTYKTUBHOCTH NTUILI (Soomro A.H. ¢ coast., 2002; I'ymun B.B., 2003;
Pelicano ERL., 2003; Boskosa E., 2010; FOcymos P.C. ¢ coast. 2013; Urnarees B.3.,
2017; Wang, Y. ¢ coasr., 2017; 3aropoansist A.E., 2019).

Msico NTHUIIBI, B TOM YUCJIE U YTATHHA, B KOTOPOH UMEETCS BHICOKOE COJIEpKAHUE
MHKPODJICMEHTOB, OCJIKOB W aMHHOKHCIOT, BUTaMHUHOB, aCKOPOMHOBOM KHCIIOTHI,
KeJeza, Kalids, MarHus W SKUPHBIX KHUCJOT SBJISIETCS HCTOYHMKOM OEJIKOB, *KHPOB,
BUTAMHHOB M MHHEPAIBHBIX BEIISCTB, 0€3 KOTOPHIX HE MOJXKET IIOJIHOLICHHO
(GYHKIIMOHUPOBATh OPTAaHU3M YEJIOBEKA. Bce ATH BelecTBa MOJIOKUTEIBHO BIMSIIOT Ha
oOMmeHHBIe Tporiecchl opranusma denobeka (ITomostok O.H., Cemenona, O.0., 2022,

Kopnunosa B.A., 2023).
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Bo MHOrmx uCTOYHMKAaxX HAy4YHOU JaUTEpaTypbl (PUIMKO-XUMUYECKUN COCTaB
MSICHOM MPOAYKIIMU COCTOUT U3 MACCOBBIX JIOJIEW Baru, Oeyka, )Kupa U MUHEpaIbHBIX
BellecTB (30J1bl), a Takxke kuciotHocTu (pH) msca (Hozapun, A.W., 2009; JlykaiieHko
B.C. c coagr., 2011; Tonypus, JI.YO., 2012, JIyneBa A.B.,2021, Canomarus, B.B., 2023).

B.B. Canomatun c¢ coaBT. (2023) ycTaHOBWIM B XOAE€ HPOBEJIECHHBIX
UCCIICIOBAaHUM BJIMSIHUS BBOJA B PAIlMOH BUTAMUHHO-CEJICH COJIEpXkAIIero IMnpernapara
«Kapiecemn» COBMECTHO C pa3NW4YHbIMU (DEPMEHTHBIMHU TMpernapaTaMd Ha MSCHYIO
MPOAYKTUBHOCTh M KaU€CTBEHHbIC MOKA3aTeNM Msca IBIILISIT-OpoinepoB kpocca Pocc-
308 ¢ 1 mo 40 AeHb )KU3HU U YCTAHOBUIIU, YTO UCIIOJIb30BAHUE N3YYaeMbIX KOMOWHAIIHIA
npenapaToB B pallMOHaxX OpoOWJiepoB OMNBITHBIX TIpymm:, nepBas («Kapuecem» +
«UemnoJlrokc-F»), Bropas («Kapuecem» + «lIporocyOtunun I3x») U TpeThs
(«Kapuecem» + «AmminocyOtunun [3x»),  cOCOOCTBYET TMOBBIIMICHHIO MAacCChI
noTpoieHo Tymkud Ha 5,89; 3,82 u 2,93 % COOTBETCTBEHHO, MAacChl ChEIOOHBIX
yacTeu Tymku — Ha 6,47; 4,26 u 3,33 % macchl MbIIIIL, B TOM YKCJI€ TPYAHBIX — Ha 7,83;
4,76 u 3,53 % B CpaBHEHUU C KOHTPOJIBHOU Tpymnmoii. Y OpoHIepOB OMBITHBIX TPYIIII
TaKXkKe yJIydIIaINCh KaueCTBEHHBIE TTOKA3aTeIu MsCA: COJICP)KAHUE CYXOTO BEIeCTBA B
rpyasbix Mermax Ha 0,30; 0,12 u 0,07 %; conepkanue Oenka Ha 0,41; 0,16 u 0,13 %;
OCITKOBO-KaueCTBEHHBIM ITOKa3aTellb Msca Ha 3,92; 7,84 u 4,48 % COOTBETCTBEHHO.

B MscHOI npoayKiuu 60JIbIIoe 3HAYEHUE UMEET Hauuue OeIKOB, COCTOAIINE U3
HE3aMEHHUMBIX U 3aMEHHUMbBIX aMHHOKHUCIIOT, KOTOPbIE B CBOIO OYEPEAb OMPEACIISIOT €€
ouosorndeckyro 1eHHocth (Ceapix, T.A., 2012; Vaursko, B.E., 2016; Cunrapuena,
H.III. ¢ coagrt., 2019, 2023).

M.B. 3a6010THBIX ¢ coaBT. (2016) u3yuanu PU3NKO-XUMUUYECKHUI COCTaB Msica U
COJIEp’)KaHHE€ aMHUHOKHCIOT B MBIIICUHON TKAHU ILBILIAT-OpPOIIEpOB, MOJTYYaBIINX B
OCHOBHOM paIlMOHE KOPMOBYIO J00aBKy «MuUKopUKC», B CpaBHEHHH C MsICOM
OpoinepoB, HE NOJy4YaBIIUX J00aBKY, W YCTAaHOBWJIIM, YTO TMPUMEHEHHE JTaHHOU
KOPMOBOM J0OOABKM TOBBIMIAET (DPU3NOJIOTHUECKYIO AKTUBHOCTH MLBITUISAT U TPUPOCT
KUBOM Macchl. B Msice MOJONBITHBIX LBIUIAT OTMEYEHO YBEIUYEHHUE Biark Ha 1,68% u
sHepreruyeckor 1neHHoctu Ha 10,3-10,7%. B OGenom wmsice OpoiliepoB MOJONBITHON

I'pynIibl COACPIKAHUC HC3AMCHUMBIX AMHUHOKHUCIIOT CYMMApPHO ITOBBICHJIOCH Ha 2,7%,
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CoJlep)KaHUE 3aMEHUMBIX aMUHOKHUCIOT cHuU3miochk Ha 0,79%. OTHomIEHHE CyMMBbI
HE3aMEHUMBIX AMHHOKHUCIOT K 3aMEHHUMBIM B O€JOM MSCE UBIUIAT MOJONBITHON
rpynmbl 0but0 Ha 2,89% HmKe, 4eM B MsiCe KOHTPOJIBHBIX OpoiiepoB. Bmecte ¢ Tem
OTHOIIEHUE TpUINTohaHa K OKCUIIPOIMHY MOBBICHIIOCH Ha 23,6%.

N.A. KonecunukoBoit (2016) ObUIO YCTAaHOBJIEHO, YTO MPU HCHOJb30BAHUU
npoOnoTukKa «JIaKTOAMIIIOBOPHH» CyMMa aMHUHOKHCIOT B TPYAHBIX U O€IpPEHHBIX
MBIIIIIIAX cTaja 0oJIbIlIe MO CPAaBHEHUIO ¢ KOHTPOJIbHOM rpynmoi Ha 1,2% u 0,9%.

Uccnenosatenmn B.E. Yauteko u O.E. Epucanosa (2016) wsydanu BimsiHUE
KopmoBoit n00aBku «buorponuk- Ce-DopTe» Ha aMUHOKUCIOTHBIA COCTaB Msica
LBIUISAT-OpONIepoB. BbUIO YCTAHOBIIEHO, YTO IO OTHOIICHUIO K OE€IKYy HE3aMEHHMBIC
AMUHOKHCIIOTHI COCTAaBJISIIOT B MsiCe TPYIOHBIX M OeapeHHbXx  Mbimi — 45,61% u
45,48%, a B koHTpoJibHOU 45,11 u 44,29 % COOTBETCTBEHHO, & CyMMa aMUHOKHUCJIOT B
MsiCe TPYAHBIX MbIL Obuia Oonbiie Ha 524,4 mr, yeM B KoHTposie. COOTHOLIEHUE
TpunTodaHa K OKCUIPOJIUHY Obuio 6,94 B ombITHOHM Tpynne, yto Ha 0,34 BeiIe MO
CPAaBHEHHUIO C KOHTPOJIbHOM I'PYIIIOM.

brnarogapsi ycoBepiieHCTBOBAaHHOM METOJAMKE KOPMJICHUS W BbIpAIIMBAHUS YTST
HBIHEIIHEE YTKOBOJICTBO OTHOCHUTCS K pa3BHUBAIOIICHCS OTPACIH POCCHUICKOTO
NITULIEBOICTBA. [ TaBHBIM yCJIIOBUEM JJISI POCTa MOJIOJAHSKA U TIOJIyYEHHUs] KaUeCTBEHHOU
MSCHOM MPOIYKUIMM SIBISCTCS HaJIUM4MEe NPOTeMHa B paluoHe. AHalW3 TaKHUX
MoKa3aresiel, Kak Macca TYIIKH, TOTPOUIEHHOM TYIIKW, BBIXOJ BHYTPEHHErO KHpa U
MBIIIIEYHON TKaHU JlaeT 0oJiee KOHKPETHYIO OILICHKY MSCHOW mpoaykuuu. JlaHHBIC
MOKa3aTeNu IMOJy4YaroT, MPOBes aHATOMUYECKYI0 pasnenky tymek (Hozmpun ' A. ¢
coaBrt., 2009; ITorocsu 1.I"., Tropaenes P.H., 2020).

A. H. Ieuenko, A. K. Ocwmansn, B. B. Manopoaos (2023) mnposenu
HKCIEPUMEHT Ha MACHBIX I'yCATaX JIMHJIOBCKOM MOPOJBI 10 U3YYEHUIO BIUSHUS PAa3HBIX
7103 OMOJIOrMYeCKU akKTUBHOM 100aBku AA-50 Ha MPOAYKTUBHOCTh U MSICHBIC KaueCTBa
ryced M yCTaHOBWIM, 4TO HauOosiee 3¢GdekTuBHON Obuia n03a mAo6aBku 50 Mur/Kr
KOTOpasi CIIoCOOCTBOBAJIa MOBBIICHUIO YOOWHOTO BbIXoAa Tymku — Ha 1,21%, maccel
MBIIIL B moTpoueHo tymke — Ha 7,10%, Bbixoma rpyasbix Mbimi Ha 1,40%. B

pe3ynbTate peHTadeTbHOCTh MPOU3BOACTBA Msca coctaBmwia 21,9% mpotus 19,6% B
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OCTaJIbHBIX TPYIIIAaX.
B.A. KopaunoBa ¢ coaBt. (2023) npu mpoBeIEHUM AHATOMHYECKOH pa3eiKu
TYIIEK UBIUIAT-OpOMJIEPOB  ONMpPENeNUIN, YTO BKIIOYEHHE KOPMOBOW 100aBKH
«'enTpan» crnocoOCTBOBAJIO TMOBBIIIEHUIO MACChl MOTPOIIEHON TYIIKA B ONBITHBIX
rpynmnax Kypodek-OpoilniepoB u meTymkoB-OpoitiepoB Ha 107,10 r 6,25% u 147,56r
(7,38%), COOTBETCTBEHHO, B CPAaBHCHHE C KOHTPOJBHBIMH aHAJIOTaMHU. Y OOHHBINA BBIXO]T
MOTPOIICHOM TYIIKH UBIUIST ONBITHBIX Ipynil (1 0 u 2 0) ObLT BhIIIE, [0 CPABHEHUIO C
KOHTpOJbHbIMU aHanoramu (1 k u 2 k) Ha 0,32 n.m. u 0,20 n.1., COOTBETCTBEHHO.

A. Zheng (2014) u J. H. Cho (2013) B cBOMX paboTax MoKa3ajiu, 4YTO IPUMCHEHUE
OMOJOTHYECKA AKTUBHBIX BEIIECTB IBIIIIATAM CIOCOOCTBYET YIYYIICHHIO KadecTBa
MsICca, TEM CaMbIM TIOBBIIIAS YKOHOMHUYECKYIO 3P (HEKTUBHOCTH TPOTYKITHH.

E. M. I'pubanoBa (2013) B Xxo0me mpojeinaHHOW pPabOThI yCTAHOBHJIA, YTO
UCITI0JIb30BaHUE MpoOnoTHKa «batenm upluisitam-oOpoitiiepaM B KojimyecTBe 2 Kr Ha 1 T
KOpMa MO3BOJIAECT yBEIUUUTh YOOUHbIN Bhixoa Ha 0,2 %, BBIX0/ ChETOOHBIX YacTel Ha
1,17 % w nonm tymek 1 kareropuu B obmem oobeme Ha 0,35 %. [Ipu ucnonszoBaHuu
npobuoTuka Betom-4 B paniroHe UbliAT-0poiisiepoB B koaudectse 1,5 kr Ha 1 T kopma
MepeBapuMOCTh NMPOTEHHA, KUpa U KJIeT4yaTku Obuia Beie Ha 1,68 %, 7,60 %, 1,70 %,
4YyeM B KOHTPOJBHOM rpymme, a yOoilHbIM BbIxoa cTan Ooisbiie Ha 0,7%, BBIXOA
CheTOOHBIX YacTel Ha 2,49 % u nonu Tymek 1 kareropuu B o6miei Mmacce Ha 2,10%.

Hcxons w3 BBINIENEPEUUCIICHHOTO MaTepuaia W aHAIM3UPYs MPOJCIIaHHbIC
paboTHI HWcciaenoBareyield BHAHO, YTO 0CO0OC BHHMAHHE YNACNACTCS TPUMCHCHHSIM
OWONOTMYEeCKH  aKTUBHBIX  BemecTB. OJHAKO, YTKM UMEIOT  OMPEIEICHHOE
OMOJIOTUYECKOE CTPOCHHE, a TAKXKE YUYUTHIBAs TO, YTO 3TO BOJOIUIABAIONIAS ITHUIIA, TO

OCTAacCTCs MHOT'O €€ HCPCIICHHBIX BOIIPOCOB B UX KOPMIJICHUH U BhIpAlllMBAHUH.
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2. MATEPUAJIBI U METO/IbI NCCJIEAOBAHUASA
WccnegoBanusi Mo W3Y4YEHUIO BJIMSHUS TMPOOMOTMKOB B pallMOHE YTAT Ha
WHTEPBEPHBIE U DKCTEPHEPHBIEC NTOKA3ATENN YTOK MPOBOJANIIM B X03511McTBax PocTOBCKOM
obmactu B mepuoa ¢ 2020 roma mo 2023 rox Ha yTaTax Kpocca «Aruaens 345» B

Bo3pacTte ¢ 1 o 60 qHU KU3HU.

Biaunsinue 010J10ruH4ecKy aKTHBHBIX BEIIECTB HA HHTCPLEPHLIC U IKCTECPLEPHLIC MMOKA3aTEIN YTHAT

| IHouckoBeli onbIT (JIIIX mo 50 ro.r)

KoHTpobHast rpynna 1 onbITHAs rpynma 2 onbITHAs TPYNNA
OCHOBHOJi paMoH OP + npo6uoruk «Ilposakcum-B» no OP + npo6uoruk «CyoTHIMC» 10
(OP) HHCTPYKIUH NPOU3BOTUTEIS HHCTPYKIUHU NPOU3BOTUTEJIS

\ ——
Hccnenyempblie mokasaresan
CoXpaHHOCTh, JMHAMUKA ’KHBOI MACChI, CPEIHECYTOYHBINH U a0COIIOTHBINH MPHPOCT MACChI

[ Paspa60TI<a HaMU CXCMBbI 1 JO3UPOBKHU IIPUMCHCHHA HpO6I/IOTI/IKa ((HpOJ'IaKCI/IM'B» AJIL YTOK ]

1 HayuHo-uccaenoBareabckuii 3kcnepument (JIIIX, mo 50 roJ.)

KonTpoabHas 1 onbITHasSI TpyNIa 2 onbITHAS TPyNNa 3 onbITHas rpynna
rpymnima OP + npo6unotuxk «bonaka opP + MPOOHOTHK OP + npoouoruk «CyoTHIHCH
OCHOBHOIi panuon AIIK-N» mo HHCTPYKIHH «IIponakcum-B» 1o 10 MHCTPYKIMH NPOU3BOAUTES

(OP) TPOU3BOUTEJIS pa3padoTaHHOIi cxeme

. \ / -

I/lccneuyeMble InmoKasarTteJin
I[ﬂl-laMl/IKa BE€COBOI'0 poCTa, COXPAHHOCTDb, KJI€TOYHLIC U T'YMOPAJbHBIC NTOKA3ATEJIU PE3UCTCHTHOCTHU

2 Hay4HO-Hccaea0BaTebcKuil IkcnepuMenT (AO MI® «kOouaeiinas», no 70 roJ)

KOHTpO_}]bHaﬂ rpynmna 1 onbITHasI Tpynna 3 onbITHAA rpynna
OCHOBHOIi panuoH OP + nmpoouoruk «IIpoaakcum-B» mo OP + npoduoruk «CyoTnanc»
(OP) pa3pa0oTaHHOIi cxeme

Hccaenyemblie moxkasareiu

JnHaMuKa BeCOBOI0 pocTa yTHT, CoxpaHHOCTD;
Mopdoaornyecknii 1 OHOXMMHYECKHUI MOKA33aTeU KPOBH, IIpoMepbl U MHAEKCHI TEJI0CI0KEHUS
AHaToOMHYecKas pa3iesKa TylleK yTOK; DU3NKO-XUMUYECKUH 1 aMUHOKHMCJIOTHBIH COCTaB Msica YTOK;

IxoHomuueckas 3 beKTHBHOCTD

BriBoabI

IIpousBoacTBeHHAs] aNIPOdALMA

IIpenjio:xkenne Npon3BOACTBY

Puc. 1. Cxema Hay4HBIX UCCJIEIOBAHUM
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Hay4Ho-nipou3BOACTBEHHBIN ONBIT ObLI MPOBEACH B 3 ATana.

1-# Tan - NOUCKOBBIA HAYYHO-XO3SUCTBEHHBIN ONBIT npoBoawin B 2020 rony B
yenoBusix JIIX «Maxun A.®@.» (tabn.l), rae u3yyunu BIUSHUE HPOOMOTUKOB
«IIponakcum-B» n «CyOoTriinc» 1mo MHCTPYKIHMHU MPOU3BOJUTENS HA POCT, Pa3BUTHE U

COXPaHHOCTh yTAT. Jns 3Toro ObuiM CPOPMHUPOBAHBI 2 OMBITHBIX U KOHTPOJIbHAS

rpynmnsl yTaT 110 S0 roJos.

Tabnuua 1- Cxema npuMeHeHHsI MPOOUOTHUKOB

I'pynna ‘ Jlo3upoBka npenaparos
MOMCKOBBIHN OIBIT
1-onbITHAS OP + mpobuotuk «lIpomakcum» mo cxeme: 0,2 Mi/Ton B CyTKU ¢ 4-TO
1o 35 JAeHb )KU3HHU.
2-0TbITHAS OP + npobuotuk «Cyotunucy u3 pacueta 400 r va 1 ToHHY KOpMa ¢ 7
o 14, ¢ 20 mo 25 u ¢ 30 1o 39 nuu Xu3HH.
KOHTPOJIbHAS OP

HaquO-I/ICCJIeHOBaTe.]IbCKI/lﬁ IKCIICPUMEHT

1 - omterTHAS

OP + mpo6uotnk «bonaka AITK-N» u3 pacuera 4-10 nens - 1 11, 11-30
nH - 1,5 m; 31 — 60 nens - 0,5 1 HA 1 TOHHY BOJIBI.

2 - OObITHAS

OP + npobuoTtuk «IIponakcum-By» no cxeme: ¢ 7 o 9 neHp xKU3HU — MO
0,2 mn/rox; ¢ 10 mo 13 — yucrast Boga; ¢ 14 mo 19 — mo 0,2 ma/roir; ¢ 20
o 23 — umcras Boga; ¢ 24 mo 27 — no 0,3 mi/roi; ¢ 28 mo 29 — uncras
Boaa; ¢ 30 mo 35 — mo 0,3 mu/roi.

3 - onbITHAA

OP + npobuotuk «Cyotunucy u3 pacuera 400 r va 1 ToHHY KOpMa ¢ 7
mo 14, ¢ 20 mo 25 u ¢ 30 o 39 nHu KU3HH.

KOHTPOJIbHAA

opP

’."
=t

HaquO'HCCJIeIIOBaTeJIBCKHﬁ IKCIICPUMEHT

1 - onbITHAS

OP + npobuoTtuk «IIpomakcum-By» mo cxeme: ¢ 7 o 9 neHp KU3HU — 1O
0,2 ma/rox; ¢ 10 mo 13 — yuctas Boga; ¢ 14 mo 19 — o 0,2 mi/roin; ¢ 20
mo 23 — umcrasg Boga; ¢ 24 nmo 27 — o 0,3 mir/rox; ¢ 28 mo 29 — uncras
Boaa; ¢ 30 mo 35 — mo 0,3 mu/roi.

2 - OObITHAS

OP + npobuotuk «Cyotunuc» u3 pacuera 400 r Ha 1 ToHHY KOpMa ¢ 7
mo 14, ¢ 20 mo 25 u ¢ 30 1o 39 nHu XU3HH.

3 - KOHTPOJIbHAs

opP

Ha 2-m stane B 2021-2022 rr. B JIIX «Maxun A.®.» HamMu ObUTM MPOBEACHBI
MCCJIEIOBAHMSI TIO pa3pabOTKe HOBOM CXeMbI M JO3UPOBKHU TTpobuoTka «lIpomakcum-By,
U TI0 pe3ysbTaTaM MpoJeiIaHHOW paboThl ObLI MOJy4YeH nmareHT «Crnoco0 BbIpaliuBaHUs
2780465,

yTaT  No a Takxke ObUT mnpoBelaeH |-l Hay4yHO-HMCCIEAOBaTENIbCKUI

OKCIIEPUMEHT, B KOTOPOM wu3y4yaiud BiusgHue mnpoduotuka «lIpomakcum-By», 1o
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pa3paboTaHHONW HaMU CXEME€ U JI03UPOBKE, B CPABHEHUU CO CXEMaMH MPUMEHSEMBIX
npobuoTukoB «CyOtumuc» u «bonaka-AIIK-N» no uHcTtpykiuu npousBopurens. C
ATON 1EeNbI0 OBUTH CPOPMUPOBAHBI 3 OMBITHBIX UM KOHTPOJIbHASA TPyHmbl yTAT 1o 70
T'OJIOB B Ka)KOM.

Ha 3-m stane B 2022 - 2023 rr. OblT TpoBeAcH 2-i HAYYHO-UCCIIEI0BATENbCKUI
HKCIIEPUMEHT, TIe U3y4alii BIUsHUE MpoouoTukoB «lIponakcum-By» mo pazpaborannoii
HaMU cxeMme U J03upoBke U «CyOTUIIMC» MO MHCTPYKUUU MPOU3BOAUTENS B YCIOBUSAX
AO TII® «HKObuneiinas», c¢. HopoOaraiick, KarampHuUIlKOrO paiiona, PocroBckoi
obnactu. C 3ToM 1enabio ObUTH CHOPMHUPOBAHBI 2 OMBITHBIX W KOHTPOJIbHAS TPYIIIIHI
yTaT 1o 70 ronoB B kaxaoil. Takxke Obla mpoBeAeHa MPOU3BOJCTBEHHAsI anipoOaIus C
MOCJIETYIOIIUM BHEJPEHUEM PE3YyJIbTAaTOB UCCIEIOBAHUN B IPOU3BOACTBO.

«CyOtunuc» - mnpobuotuk coctosmuid u3 Bacillus subtilis u Bacillus
licheniformis. On pa3zpadoran B8 OOO HUU [TPOBUOTUKOB. [leiicTByroiiee Ha4ano
- crnopoBbie ¢dopmbl mTamoB B.subtilis m B. Licheniformis, kotopsie o06mamaroT
BBICOKOM JKM3HECIIOCOOHOCTBHIO KaK BO BHEIIHEH cpelie, TaK U B YCIOBUAX KUCIIOM
Cpeabl HKETyJIOYHO—KUIIEYHOTO TpakTa W HE TEpSIOT CBOEH aKTUBHOCTU MPHU
NPUMEHEHUU AHTHOWOTHKOB, YCTOMYMBBI K XHMHUYECKHUM BEIIECTBAM, BBICOKUM U
HU3KHUM TeMIlepaTypam, a Takke 001a1at0T BHICOKMM aHTarOHUCTUYECKUM JISHCTBUEM U
3 PekTUBHOCTEIO B OTHOWIEHHH TodTH 90% yCIOBHO-TIATOT€HHBIX KHUIIEYHBIX
oaxrepuii u rpudkoB. Conepxut KOE — ne menee 1 x 109 B 1 rpamme, BT. 4.:

- Clostridium Perfringens

- Salmonella Typhimurium

- Escherichia coli

- Pseudomonas aeruginosa

- Listeria monocytogenes

- Staphylococcus aureus u ap.

«IIponakcumM-B» cocTouT M3 ABYX KOMIUIEKCOB B Kommo3uuuu. Kommekce 1
CONICP)KUT B CBOEM COCTaB€ KOMILIEKC JHO(DUIN3UPOBAHHBIX MOJIOYHOKHUCIBIX
CTpPEnTOKOKKOB Streptococcus salivarius JIT-1 u 6akrepuii Lactobacillus acidophilus

JT-12 — 1,0x1012 KOE/r. Kommiekc 2  COAEPKUT B CBOEM COCTABE KOMILIEKC
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MOJIOYHOKHCIIBIX ~CTPENTOKOKKOB Streptococcus thermophilus JIT-9, JIT-10 wu
MIPOMTMOHOBOKUCIBIX OakTepuii Propioni bacterium freudenreichi JIT-8 — 1,0x1012
KOE/r, U3roToBIE€HHBIX Ha OCHOBE CTEPHJIbHON MOJIOUHOM CMECH CyXOro MOJIOKa U
MOJIOYHOM CBIBOPOTKH, HE cojiepkaiieit [ MO.

Muxkpoouonornyeckuii komruiekc «BOHAKA-ATIK» u «bBOHAKA-AIIK-N» —
3TO KOHCOPIMYM MHMKPOOPIaHM3MOB, BBIPAIIEHHBIX HA IMUTATEIbHON cpele
cnenuainbHoro  cocraBa.  CopepkuT  Oumomaccy  OakTepuid, MPOAYKTBI  HUX
KU3HEIEATEIIbHOCTH U KOMIIOHEHTBI KYJIbTYPaJIbHOW KUAKOCTH. COCTaB KOHCOpLUUYMa
nofo0paH M3 CHEHHATBHO CEJIEKTHUPOBAaHHBIX W  MOAU(PUIMPOBAHHBIX I[LITAMMOB
MUKpPOOPTraHU3MOB, UCXOAS U3 UX (PU3HOJOTHUYECKHX M TE€HETHYECKUX CBOMCTB (B T.4.
Lactococcus, Lactobacillus, Bifidobacterium, Propionibacterium).

«bonaka AIIK-N» (kunkas ¢dopma) COAEPKUT KOMIUIEKC KUBBIX IIITAMMOB
npobuoTnueckux Oakrepuil B konumdecTBe: Lactococcus lactissubsp. Lactis — He MeHee
4x108 KOE/mn, wmomounokucneix Oakrepuii (Lactobacillus delbrueckii  subsp.
bulgaricus, Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus plantarum) —
He meHee 5x108 KOE/mi, oudunodakrepuii (Bifidobacterium bifidum, Bifidobacterium
longum, Bifidobacterium adolescentis) —ue menee 2x107 KOE/Mi, mponnoHOBOKUCIIBIX
oaxTepuii (Propioni bactertum shermanii, Propioni bacterium freudenrechii) — He menee

1x108 KOE/™mun.

2.1. Meroauka uccjieI0BaHuMi

CornacHo METOJIMYECKUM PEKOMEH 1AM o TEXHOJIOTUYECKOMY
MPOCKTUPOBAHUIO MTUIIEBOAYECKUX MPEANPUATHN OBLIM CO3/IaHbl YCIOBUSA IS
MIPOBEICHUSI HAYYHO-UCCIIE0BATEIHCKON paOOTHI.

[Ipu mpoBeaeHWHM BCEX OTAlOB HCCICIOBAHUN MPOBOJAMIUCH  €KETHEBHBIE
KIIMHUYECKUE OCMOTPBI, MPH KOTOPHIX OTMEYadM aKTHBHOCTh NTHIBI B TpyIax,
MOETaeMOCTh KOpPMa, POCT, Pa3BUTHE YTAT W COXPAHHOCTH MOT0J0Bbs. C OJUHAKOBOMU
NEPUOIMYHOCTHIO MPOBOAWIM B3BEIIMBAHUE YTAT, YTOOBI OTCIAEAUTH TUHAMUKY >KUBOU

MAacCCHI.
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[lo pe3ynbrataM >KMBOM MacChl YTAT ONpENeNsiiM  aOCOJIOTHBIM U
CpEIHECYTOUHBINA MPUPOCTHI.

AOGCONIOTHBIN MMPUPOCT KUBOK MACCHI BBICYUTHIBAIIN TI0 CIICAYIOIICH hopMmyIie:

A= WrWo;

rae, W—KuBasi Macca B KOHIIe nieproja (T)

W, — xuBast Mmacca B Hauaje nepuoja (T)

CpeanecyTouHbIN IPUBEC 3a MEPUO/] BBIPAIIMBAHUS ONIPEAEIISIIN 0 (popmyie:

A= (W1 — Wo) /t

rae W, — KuBas Macca B KOHIIE repuoja (1)

W) - xKuBas macca B Hauaje nepuoja (T)

t — IpOMEKYTOK BpEMECHHU

I/IHI[CKCBI TCIOCJIIOKCHHNS BBICHUTBIBAJIN 110 (bOpMYJIaMl

MacCcCa TeJjia, T

HNHaexc MacCUBHOCTH = x100
JUIMHA TYJI0BUIIA,CM

00XBaT rPyau,CM

Hunexc conroctu = x100
JUIMHA TYJI0BHINA,CM

. IIMPHHA IPYAH,CM
I'pynHOM HHAEKC = x100
JJTMHA KWJIsS,CM

JUIMHA KWJIA,CM
Nupexc yImMHEHHOCTH KIS = x100
JUIMHA TYJI0BUIIA,CM

Jlns uccnenoBanuii MOP(HOIOTUUECKUX U OMOXMMHUUYECKUX TTOKa3aTesieid KpOBU U
€CTECTBEHHON PE3UCTEHTHOCTH OpraHu3Ma YTAT 3a00p KPOBH BO BCEX OIBITHBIX U
KOHTPOJIbHOM Tpynmnax MpOBOAWIIM B JiBa dTala: MepBbIA —10 MprUeMa OUOJIOTMYECKU
aKTUBHBIX BEIIECTB W BTOPOMl - MO OKOHYAHUIO MpHUEeMa OHOJIOTMYECKH AKTHUBHBIX
BEILICCTB.

KpoBb Opanu Ha 7-i1 u 55-i neHb KHU3HU OT 6 YTAT B KaXKJOW rpylne nepea
YTPEHHUM KOPMJIEHHEM, NPU 3TOM OTPAaHWYEHUS] MUTHEBOM BOJBI HE OBLIO, H3-TIOJ
KPBUIBIIOBOW BEHBI B MPOOUPKHU, MPEAHAZHAUCHHBIE IS 3TUX LEJIEeH - CTepUiIbHbIC, IS
MOJIyYEHUsI CBIBOPOTKU KPOBHU U C aHTUKOATYJISTHTOM, JJIsl UCCaeAoBaHUN Mopdoaoruu

KpPOBH.
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JlabGopaTopHble HUCCIEAOBaHUSI IOKa3aTeJleld eCTeCTBEHHON pPEe3MCTEHTHOCTU
opraHusma yTok mpoBoawid B KpacHogapckoM  Hay4HO-HCCIEIOBATEIbCKOM
BETCPUHAPHOM WHCTUTYTE; MOp(oIoTHIeCcKre U OMOXUMHYECKHUE MOKA3aTeId KPOBH, a
Takke (PU3UKO-XMMUYECKH W aMUHOKUCIOTHBIM cocTaB Mmsica yrok - B ['BY PO
«PoctoBckoit 001CBBX ¢ I1O» - «PocTobiBeTiabopatopum.

Conepxkanrie B KPOBH TeMOTIJIOOMHA, SPUTPOIIUTOB, JEHKOIIUTOB ONPEICIISUTH Ha
aBTOMAaTHYECKOM remaTtosiornuyeckom ananuzarope Dirui BF-6880 (Kuraif).

UccnenoBanns KpoBH Ha OHOXMMHUYECKHE IIOKAa3aTeld MPOBOIWIM Ha
aBTOMATUYECKOM OMOXMMHUYECKOM aHanu3aTope A-15.

AHaTOMUYECKYIO pa3leliKy M aHalnd3 KadecTBa Msca yTOK MpoBoauiaud B 60
JTHEBHOM Bo3pacte Mo «MeToauke MpOBEACHUS aHATOMHYECKOW pa3deliKu TYIIEK,
OpraHOJICTITUYECKON OIICHKM KadecTBa MsICAa U SIUI] CEJIbCKOXO3SIMCTBEHHON NTHIIBI U
mopdonorum sty (B.C. Jlykamenko, M.A. Jleicenko, T.A. Crommp, A.IlL
KaprapamBunu, O.A. Jlykamenko, B.B. JlpruakoBckas, A.W. Kanamnukor (I'HY
BHUTMUII Poccenbxo3akagemun), 2013).

JIsi TIpoBeICHMSI OPTaHOJICITHYCCKOW OIIGHKH MsCa YTOK MBI HCIOJIb30BIA
I'OCT P 51944-2002 «Metonbl ompeneseHusT OPTaHOJENTHYECKUX IOKa3aTeleH,
TEeMITepaTyphbl U MacChI».

DU3MKO-XUMUYECKHE MOKAa3aTeNn onpenessuii no ciaeaytomum ['OCTam:

- maccoBas nons Biaaru, % - TOCT 33319-2015 «Msico u MsCHBIE TIPOJIYKTHI.
Merton onpeneneHus MacCOBOM J0JIA BIarmy;

- KoH1eHTpanus Bogopoaabix noHOB (pH) - TOCT P 51478-99 «Msico u MsicHbIE
poayKThl. KOHTPOJIBHBIN METOJ| OMpeesiCHHs] KOHIICHTPAIMd BOJOPOJHBIX HOHOB
(PH)»;

- MaccoBas qons Oenka, % - OCT 25011-2017 «Msico u MsICHbIE TPOAYKTHI.
Mertops! onpeneneHus Oenkay;

- MmaccoBasi gods xkupa, % - [OCT 23042-2015 «Msico u MSCHBIE TPOIYKTHI.
MeTob! onpeieICHUS KUAPAY,;

- maccoBasi oy 307bl, % - OCT 31727-2012«Msco u MSICHbIE TPOJYKTHI.

MeTton onpeneneHust MacCOBOM J0JIH OOITIEH 30JIb1».
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AMMHOKHCIIOTHBIN COCTaB MsiCa YTOK OINPEEIISIN MO CIEAYIOIMINM METOIUKAM:

- 3aMeHUMble aMUHOKHUCIOTHI (1/100r): apruHuH, TJWIHUH, CEPHUH, aJaHUH,
IIUCTUH, aCMapTHHOBAsl KHUCIOTa, TIyTaMHUHOBAs KHCIIOTa, TUPO3wWH, mpoiud - [OCT
34132-2017 «Msico 1 MsCHBIE MPOAYKTHL. MeToa OompenesieHUs] aMHUHOKHCIOTHOTO
COCTaBa KUBOTHOT'O O€IKay,

- He3aMeHUMble aMUHOKUCIOTHL: (1/100r): mm3wH, QEHWIaHWH, JICHUIINH,
W30JICUIIMH, METUOHHWH, BanuH, TpeoHuH, ructuauH - ['OCT 34132-2017 «Msco u
MSCHBIE TPOAYKTHI. METOa OmpeaeneHns] aMUHOKHCIOTHOTO COCTaBa YHUBOTHOTO
OciKay.

Ha manmnuue uim oTCyTCTBHE aHTUOMOTHKOB B MSICE MCIIOJIB30BAIH  CIICTYOIIIHC
MeTonuku: JneBomMurutiH - MBU.MH 2436-2015; TterpaumkiuHOBas rpymnma -
MBW.MH 3951-2015; 6anurpanus - MBU.MH 4652-2013.

Bce nonyuyeHHble JaHHbIE ObUIM MOABEPTHYTHI OMOMETPUYECKOM 00paboTKe ¢
HCIIOJIb30BAaHUEM KOMITbIOTEpHOU mporpammbl Microsoft office Excel, ¢ Beiuncnenuem
KO3(pUIIMEHTOB BapHalldd W OINpeJeeHUEeM KPHUTEPHUS JTOCTOBEPHOCTH PAa3HUIIBI IO
Crpronenty. Iloporm cCTaTUCTMYECKH HOCTOBEPHBIX pasznuuuii: P>0,95%; P>0,99%*;

P>(,999%#*
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3. PE3YJBTATHI COGCTBEHHBIX MUCCJEJOBAHUI U UX
OBCYKJIEHUS

3.1. Conep:xaHue U KOpMJeHHE MOAONBITHBIX YTOK

YTata kpocca «Arunens 345» ObUTM MOJMYYeHBI IyTEM HHKYOMpOBAaHUSA B
uHKyOaTope Monaenu «YHuBepcal — 45», KOTOpbIi HaXOAWTCS HAa TEPPUTOPUU
nturnepadbpuku AO IO «O6uneiinas», KarampuHuikoro paiiona, PocroBckoii
o0nacTu.

Bo Bcex omblTax NTULY COAEpXkalIM HANoOJbHBIM MeTofoM. llomemienue miis
COJIEpKaHUsl YTAT Meped UX MOCAAKOW MPOAe3MHPUIMPOBAIM pabOYMM pPacTBOPOM
«Buponuna» B konnenrpanuu 0,25% npu Hopme pacxona 0,25 1/M? ¢ sxcrosunueii 20
MUH. METOJIOM MEJIKOKAIEeJIbHOTO OpoleHus. B Kopmyce co3paid CeKUUu ¢ CeT4aTon
neperopoakoi. Ha mon monoxunu riay0oKyr0 MOJACTHIKY M3 OMMIOK M JIpOo0JIeHOM
cosoMbl. JI0 2-X HENENBLHOrO BO3pacTa NTUI! (Tabi.2) MIOTHOCTH MOCanKU Ha 1 M2
IIoIWAAN mojia coctaBuia 20 TojoB, a ¢ BO3PACTOM ILIOIIAb, 3aHUMaeMasi MTULIEH,
YBEJIMYMBAIIACH M K 3aBEPIICHUIO BBIPALMBAHMS COCTaBUIA 4 TOJI0BbI Ha 1 M2,

Tabnuua 2 - IIIOTHOCTh MOCaAKU YTAT B 3aBUCMMOCTH OT MX BO3pacTa

Bo3spacr yTaT, 1H 1-6 7-14 | 15-22 | 23-30 | 31-38 | 39-60

Yucno yrar #a 1 m 2 moma | 20-22 | 18-20 | 12-16 | 10-14 | 7-10 4

B kopmileHHM yTSAT P MPOBEICHUH BCEX ITANOB SKCIEPUMEHTA UCTHOJIb30BAJICS
KOMOMKOpPM JIsl BojoriaBaromieit nruiibl: B Bo3pacte 0-3 memens «IIK-21» CTAPT
(xpynka); ¢ 4 Henenu 10 okonuanus 3xcrnepumenTa — «I11K-22» POCT (kpyrika).

CormacHo METOAUYCCKUM pEeKOMEHIaIUIM 1o TEXHOJIOTUYECKOMY
MPOCKTUPOBAHUIO MTUIIEBOAYECKUX MPEANPUATUN OBUIM CO3JaHbl  YCIOBUS JJIS

COJIEp>KaHUS YTOK.
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Temneparypa Bo3ayXa B HEPBYIO HEIETIO KU3HU yTAT cocrasisia 33-35 °C, ¢
BO3PACTOM 3TOT II0KA3aTelb CHUKAJICSA M Ha KOHEI dKcrepumenTa coctasui 18-20 °C.

(Tadm. 3).

Tabmuma 3 — TeMnepaTypHbIil peXUM B KOPITyCe

Bo3spacr ytaT, a1 1-5 6-10 11-15 16-24 25-60

Temneparypa, °C | 35-32 32-30 30-27 27-20 20-18

ITokazarenu BIaXHOCTH BO3JyXa 3a BECh IEPUOJ BBIpAIIMBAHUS yTAT ObUIH B
npezenax 300TeXHUYECKUX HOpM U coctaBisuii 70 - 75 %.

OCBEIIEHHOCTD JIJI4 YTST B MIEPBYIO HEJEIIO KU3HU cocTaBiisia 20 yacoB B 20 Jk.
[IpuMeHsIMCh 30HTUYHBIE O0OTrpeBaTEIbHbIE MPUOOPHI, B KOTOPHIX JAMIIOYKU OBLIN
CHHETO 11BeTa U uMesu MomHocTh 50 BT. Ha BTOpO# Henene »KU3HU OCBEIIEHUE CTalu
cokpamiaTth Ha 30 MHUH., IOKa OHO K |7-THEBHOMY BO3pacTy HE JOILIO JI0 OTMETKU 15

4acoB, U ATa JUIMHA JHS NoAepKuBanack 10 60- THEBHOTO Bo3pacTa yToK (Tabdi.4).

Tabnuna 4 - Pexxum nepeMeHHOTO OCBEIICHUS IS YTST

Bospacr IIponoIKUTENBHOCTD Bpewms BkitoueHus Bpems oTkiroueHus
YTSIT, JTH. IeproJa OCBEIIECHUS, Yac OCHOBHOTO OCHOBHOTO
OCHOBHOTO JCXKYPHOTI'O OCBCUICHUA, HacC OCBCUICHUA, Hac
1-7 20 4 0 20
8-9 19 5 1 20
10-11 18 6 2 20
12 -13 17 7 3 20
14-15 16 8 4 20
16-17wu 15 9 5 20
Ooiee

Tak kak yTsTa O4EHb IYTJIUBBIE IO HATYpPE, TO HOYBIO MOMEUIEHUE OCBEIIAIOCH

ACKYPHBIM CBETOM MaJioll UHTEHCUBHOCTH.
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3.2. MOUCKOBBIH OIBIT

3.2.1. Bausinue npoouotukoB «CyoTuauc» U «Ilposakcum-B» Ha coxpaHHOCTb 1

BE€COBLIC IIOKa3aTe¢/IN YTOK

B nouckoBoM oOmbpIT€ MBI MPOBEIM HCCICIOBAHUS IO W3YUYCHUIO BIIUSHUS
npobunotukoB «lIpomakcum-B» n «CyOTunvc» 1o HHCTPYKIIMHM TPOU3BOJIUTENS Ha
COXpPaHHOCTh, POCT M pa3BUTHE yTAT. B nuTepaType wWMEIOTCS JaHHBIE 00
HCIIOJIb30BaHuN MpobroTrka «IIpomakcum-By» Tonbko Ha 1bITUISITAX-Opoiiiepax.

B nepBoil ombITHOHN Tpynne, i€ UCHOJb30BaId MpoOHoTUK «lIponakcum-By»
yTsATa ObUIM MEHEE AaKTUBHBIMU IO CPABHEHHUIO C aHAJOTaMH JPYyTrUX TPYII, Majaex
HaOJII0/1aJICs B TIEPBBIC JIBE HEJCIH KU3HH, ONIEPEHUS BOKPYT KJIOAKH Yy OOJIBIIMHCTBA
yTAT B ATOM Tpymne ObUIM 3arpsi3HEHBI HCHPaXHEHUSMHU, TaK KakK Mbl HaOIIOJaIu
pacCcTpOMCTBa KETyAOUHO-KUIIEYHOTO TpakTa y 20% IMOrosoBbs NTUIIBI 1 COXPAHHOCTh
Ha KOHeIl 3KcrepuMenTa Obuta Huke Ha 30,0 u 8,0 %, yem BO BTOpOH OIBITHOM, TJIE

MPUMEHSUTH TPOOHOTUK «CyOTUIIUCY, U KOHTPOJIBHOM Tpynmax (puc.2).

98

100 100 10
68

100

80

60

40

20

[Iponakcum-B CyOtumnuc KonTposnbHas

0 76

60 neHb
1 neHb

B ]| neur ™60 neun

Puc. 2 CoxpaHHOCTb NOT0JIOBBS YTAT, %o
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Bo BTOpO#i ONBITHOI TpyIine yTsTa ObUTM aKTUBHBIMH, XOPOIIO MOENad KOPM U
COXpPaHHOCTh B 3TOM rpymnime coctaBuia 98 %, uro Ha 30 u 22% BhIllie IO CPABHEHUIO C
IIEPBOM M KOHTPOJIBHOM TPYIIIaMH.

Bo Bcex rpynmnax craguu onepeHus MpoXoauin 0e3 Kakux-1100 OTKIOHEHUH.

Ha koner| skcriepuMeHTa BO BTOPOM ONBITHOW TpyMIE XKUBasg Macca yTAT Obuia
oonpmre Ha 248,4 v (P>0,999) m 226,8 v (P>0,999), yueM B mepBOi OINBITHOH H
KOHTPOJIBLHOM Tpymmax (Tadu.s).

Tabnuna 5 -J[nHaMKKa KUBOU MACChI yTAT, T

I'pynnet
Bospact, . 1 onbiTHAs 2 OTIBITHAS KonrponpHas
(ITposakcum-B) (Cybruiuc)
1 55,1+0,1 55,1+0,1 55,2+0,1
8 160,7£1,2 159,9+1,2 158,8 £1,5
16 11122+ 1,2 11452+ 12" 1129,7 + 1,1
40 2879,0 £13,2™ 2995,3 £14,2™ 2896,3 +£12,1
55 3423,3+ 15,9 3671,7+ 18,5 3444,9 +16,3

P>0,95%; P>0,99*%*; P>0,999***

B mepBoii OmbITHOM Trpymme ATOT MOoKa3aTedb ObLT MEHbIIE MO CPaBHEHHUIO CO
BTOPOM OINBITHOM U KOHTPOJIBHOM IpymmaMmu Ha 6,8 u 0,6 %.

Yrobsl Hanbosiee JOCKOHAIBHO OXapaKTepU30BaTh POCT MOJOIHSKA YTOK Mbl
MPOBEJIM pacyeTbl aOCOJIIOTHOTO U CPEIHECYTOYHOTO MPHUPOCTOB KUBOM MAaCChI
(Tab6:m.6).

Tabnuia 6 — AGCOMIOTHBIN MTPUPOCT KUBOW MACCHI YTOK, T

['pynmer Bospacr yrar, 1

1-8 9-16 17-40 41-55 1-55

1 onbITHAs 105,60+ 0,22 951,50 +£5,11 1766,80 + 14,32 544,30+1,21 3368,20+32,1
(ITponakcum-B)

(CyOTminc)

TR

2-OnbITHAS 104,80+0,24 | 985,30+6,32"" | 1850,10+14,74™" | 676,40+1,24™ | 3616,60+33,7

KonTponbHas 103,60 0,19 | 970,90 £5,22 | 1766,60 £14,52 548,60+1,22 | 3389,70 + 29,8

Eid

P>0,95"; P>0,99""; P>0,999
AOQCOIIOTHBINA MPUPOCT KUBOM MacChl YTOK B niepuoji ¢ 9 mo 16 u ¢ 41 o 55 nuu

BO BTOPOI rpynie ObLI BhIIIE, YEM B MIEPBOIl OMBITHON M KOHTPOJBHOM rpynmnax Ha 33,8
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r (P>0,99) u 14,4 r (P>0,95), u na 132,1 (P>0,999) u 127.8 r (P>0,999). 3a Bech
NEPUOJ UCCIIEIOBaHU 3TOT NOKa3aTeslb ObLJI MEHbIIE B MEPBOW ONBITHOW TpyIIe Ha
252,41 21,5T 10 CpaBHEHUIO C aHAJIOTaMU BTOPOUM M KOHTPOJIbHOM Tpymil.

B koHTponbpHOU rpynme aOCOJIIOTHBIM MPUPOCT 3a BECh MEPHOJ HCCIEAOBAaHUS
ObLT BhIIE Ha 21,5 r, 4eM B NEPBOM ONBITHOW IpyIIle, HO MEHBIIE, YEM BO BTOPOM
rpynie Ha 226,9 r.

CpeaHecyTOUYHBIN TPUPOCT JKUBOW MacChl YTAT (Tabn. 7) B TEpBBIH MEpHOX
B3BemmuBaHus (1-8 qHM) HE UMEN 3HAYUTEIHLHOTO PACXOXKIEHHUS, a B TIEPHOJ ¢ 9-T0 1Mo
16-ii neHp OH OBUI BBIIIE BO BTOPOH OMNBITHOW TpYIIE MO CPAaBHEHUIO C IEPBOM
OIBITHOW W KOHTPOJIBHOU rpynmamu Ha 4,22 (P>0,95) u 1,70 r.

OTOT nokasareiib Obul 00JIbIlIE BO BTOPOU ONbITHOM rpymmne ¢ 17-ro nmo 40-i neHp
Ha 3,61 (P>0,999) u 3,62 r (P>0,999) u ¢ 41-ro no 55-i nens Ha 8,80 r (p>0,999) u
8,52 r (p>0,999) no cpaBHEHUIO ¢ aHAJIOraMu MEPBOM U KOHTPOIBHOM TPYIIIL.

Tabnuna 7 — CpelHeCyTOYHBIN NPUPOCT KUBOM MacChl YTOK, T

Bo3spacr yrat, 1
['pyrirer 1-8 9-16 17-40 41-55 1-55
1 onbrTHas 1320+0,11 | 118,94+1,01 | 76,82+0,18 36,29+ 0,15 | 61,24 40,22
(ITponakcum-B)
D OMBITHAS 1310 £0,15 | 123,16 +1,03° | 80,43+0,19 | 45,09 +0,19™ | 65,76 £0,23™
(Cybtmiuc)
KoHTponbHast 12,05+0,14 | 121,36+ 1,03 76,81 0,11 36,57+0,12 | 61,63+0,22

P>0,95"; P>0,99""; P>0,999""

3a Bech MepUOoJ] IKCIIEPUMEHTA CPEAHECYTOUHBIA MPUPOCT KUBOM MAcChl YTOK B
MEepPBOM OIBITHON TPYyINe ObLT MEHBIIE, YeM B KOHTPOJBHOW M BO BTOPOH OIBITHOM
rpynmnax Ha 0,39 n 4,52 r.

Takum oOpa3om, Ha MPOTSHKEHUH BCETO MEPUOa BBIPAIMBAHKS YTOK MTPOOUOTHK
«IIponakcuM-B» 1O HHCTPYKIIMUM TPOU3BOAUTENST  CIHOCOOCTBOBANl  CHHMXKEHHIO
IOKa3aTess )KUBOW MACChI, a TAKXKE COXPAHHOCTHU MOTOJIOBBSL HE TOJIBKO MO CPABHEHUIO
CO BTOPOM OIBITHOM IPYNIION, HO U KOHTPOJIbHOM.

B cBs3u ¢ 3ThM Hamu Obuia pa3paboTaHa HOBas JIO3MPOBKA M CXema

UCIIOJIb30BaHUs JAHHOTO MPOOHOTHKA, TJie TaHHBIM MPOOHOTHUK 10 pa3padOTaHHON HAMU
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CXEMe 33/1aBayiCs HE MOCTOSIHHO, KaK M0 MHCTPYKIIUU TIPOU3BOIUTENS, @ C MPOMEKYTKaAMU
JUTsl BBIMTAMBAHUSI YUCTOM BOJIBI, TaK KaK yTsTa OTHOCSTCS K BOJOILIABAIONICH MTHIIE,
KOTOPBIM OHa HeoOXoaWma i HOpMaJbHOTO pa3BuTusA. Ha mpopemanHyio paboty
MOJIYYHJIA TIATEHT Ha u3o0peTeHue. B panbHelIMX HcclieOBaHUSAX Mbl HCIIOIb30BaIU

HOBYIO JIO3UPOBKY U CXeMy npumeHeHus npoouotuka «IIponakcum-By.

3.3. PE3VJBbTATHBI 1-'O HAYYHO-UCCJIEAOBATEJIBCKOI'O
IKCIIEPUMEHTA

3.3.1. Bausinue npodouotukoB «bonaka-AIIK-N», «IIpoaakcum-B» u «CyoTuauncy»

Ha COXPAaHHOCTDb M IMOKa3aTEJId BECOBOT0 POCTa

B nepBoii onbITHOM TpynIe K OCHOBHOMY PallMOHY B BOJY JOOABIISUIA MPOOHOTUK
«bonaka-AIIK-N». Ha mnpoTspkeHHMM BCEro »SKCHEpUMEHTAa yTATa HSTON TPYIIIbI
HEOXOTHO IWJIH BOJY C MPUMECHI0 MPOOHOTHKA, a TaKXKe ObLIM MEHEEe aKTHUBHBIMU I10
CpaBHEHUIO ¢ aHajoraMu apyrux rpymm. C 5-ro mo 14-i aens xwu3nn y 30 % moroaoBbs
HAOJII0JaIMCh PACCTPOICTBA HKENMyT0UHO-KUIIIEYHOTO TPAKTa P 3TOM ISATh YTAT Maju.
OpHako NOTEHIbl, KOTOpbIE Mepedosien, ObUIM MEHEe AKTUBHBIMHM IO CPAaBHEHHIO C
aHajoraMu JIpyrux ONBITHBIX Tpynn. OnepeHus BOKPYr KJIOAKH Yy OOJBIIMHCTBA YTST
MEepBOM  OMBITHOW TPyNmbl OBUTM  3arpsi3HEHB  HUcTpaxHeHusiMu. Ha  koHen
HKCIIEPUMEHTA COXPAHHOCTh B 3TOM IpyIe Oblja HUXKE MO CPABHEHUIO C KOHTPOJbHON
Ha 6 %, a CO BTOPOH M TPEeThel ONMBITHBIMU Tpymiamu - Ha 10 % (puc.3).

Bo BTOpOIi ONBITHOM TpyTITIE, T/IE TITUIIE TPUMEHSITH TpoouoTuk «IIpomakcum-By
no pa3pabOTaHHOMW HaMHU CXEMe, yTiITa Ha MPOTSKEHUHU BCEro SKCIEPUMEHTa ObLIU
aKTUBHBIMM, BOJly C MPOOMOTHKOM MMM TaKKe XOpOIIo, Kak W o0blyHyr0. Kopm
MoeJanu OXOTHO, XOPOILIO PeEarupoOBaJIM Ha BHEIIHUE pa3apaxurend. B nepseie 14 nHen
KU3HU y HEKOTOPHIX ocoOell HaO/I0anoch paccTpOMCTBO KENyI0YHO-KUIICYHOTO
TpaKTa, OJHAKO Majiexa He HabJI0Jan0Ch, BBI3JOPOBIECHUE HACTYNAIO 0€3 MPUMEHEHHUS
JIEKApCTBEHHBIX BellecTB. Ha KOHEl dKCIEepMMEHTa COXPAaHHOCTh YTAT cocTaBuia 100

%, uto Ha 10 u 4 % O6oJbIle, HEXKETTU B IIEPBOIl OMBITHON M KOHTPOJIBHOM Ipymnmnax.
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bonaka-AIIK-N  IIponakcum-B CyOtumnmc KonTponbsHas

B ] nesp ™60 neHn

Puc. 3 Coxpannocts ytar, %

B Tperbell ONBITHOM TIpyImIe yTATa, MOJy4YaBIIME C KOPMOM MPOOHUOTHK
«CyOtunucy, ObBLTM aKTHUBHBIMH, MMEJIM XOPOIIUH ammeTUT W, KaKk U BO BTOPOU
OTIBITHOM Tpymme coxpanHocTh cocTaBuia 100 %.

YTaTa B KOHTPOJIGHOW TpyIe ObLIM MEHEE aKTHUBHBIMH, OJTHAKO XOPOIIO THIIH
BOJY ¥ IPUHUMAJIHM KOPM. Y HEKOTOPBIX YTAT HAOII0JAI0Ch PACCTPONCTBO KETyI0UHO-
KHUILIEYHOTO TpPAaKTa, OINEpPEHHWE BO3JIE KIOAKKM ObUIO BBIMAYKAHO (PEKATUSAMU,
COXpPaHHOCTh Ha KOHEIl JKcrmepuMeHTa coctaBmwia 96 %, uro Ha 4 % HmIke MO0
CpPaBHEHHUIO CO BTOPOW M TPEThEH OMBITHBIMH Tpymmamu, HO Ha 6% OojbIne, yeM B
MIEPBOI OMBITHOM TpyMIIE.

Bo BTOpOI 1 TpeThEN ONBITHBIX I'PYIIAX ONEPEHUE IPOXOAWIO paBHOMEpHO. Ha
TPETbEW HENENEe XWU3HU y YTAT MyX HA4Yal CMEHAThCA HAa NephlIKU. PocT mepa
HAaYWHAJICA C )KMBOTa M OOKOB, Ha 35-36 JeHb KU3HHU y MTHILI MOSBUIOCH ONEpPEHUE

NEepEeHEN YacTH IIEHKH, Ha XBOCTE U KPBUIbAX, a K 45-47 THIO ONepeHue 3aBepIIIOCh
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MOJIHOCTHI0. MaxoBBIX KPBUILEB Y YTOK HE ObLIO, IOTOMY YTO OHHU MOSIBATCA MO3XKE, C
IOBCHAJIbHOU JINHBKOU.

B mepBoil ONBITHOM M KOHTPOJIBHOM TIpynmax y Y TOroJIOBbS MOJIOJHSKA
OTMeYaiach 3aJiepKKa CMEHbI myxa 2-3 JHA. Y HEKOTOPBIX YTAT MEPBOM OMBITHON
TPYIIbI IEPhsi TOPYAIH B Pa3HbIE CTOPOHBI, U NITULIA UMEJIa HEPSIIIUIUBBIN BUJL.

bonee WHTEHCUBHBIN MPUPOCT KUBOW Macchl HaOmoAancs ¢ 9 mo 20 AeHb KU3HA
y YTOK TPEThe ONBITHOW TPyMIbl, MOMy4yaBlIue Npoorotuk «CyOTHIHC», Tak Macca
yTok Obuta Oompmie Ha 3,7; 2,6 m 3,4%, 4WemM B MEpBOW, BTOPOW OMBITHBIX U

KOHTPOJIbHOM Tpynmnax (puc.4).
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BOHAKA-AIIK-N TIIPOJJAKCHUM-B CYBTHJINC KOHTPOJIbBHAA

Puc. 4 Jlunamuka KMBOM Macchl yTOK, T

[Ipy B3BEemMBAaHWUM YTAT, MPUHUMABIIUX TpoOUOTUK «bonaka-AITK-Ny,
IoKa3aTellb KuBOM Macchl Ha 20 JIeHb Ku3HU ObL1 MeHbIe Ha 15,5 r, (P>0,95) yem Bo
BTOPOMl M TpeThe ONBITHBIX Tpymmax, Ho Ha 20,9 r (P>0,95) OGonbiie, yeM B

KOHTPOJIbHOM TpyIIIIE.
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Ha 33-i1 neHp XKM3HM YTOK B3BEIIMBAaHWE I[I0KA3aJl0, YTO y YTAT B IEPBOMU
OMBITHOW TpyIIe >kuBas macca Obuia Hwke Ha 5,5; 10,9 u 0,9 % mno cpaBHEeHHIO CO
BTOPOM, TPETHEU ONBITHBIX U KOHTPOJIBHOU IPYIIIaMH.

Ha konen sxcrieprMenTa yTsTa B IIEPBOX ONBITHOW I'PYIINE UMEJIM CaAMbIA HU3KHAMN
MOKa3aTellb Macchl Tena, X Bec coctaBwi B cpeaHeM 3547,0 r, uto Ha 326 1 (9,2%);
418,0 r (11,8%) u 245,5 r (6,9 %) MeHbllle, 4eM BO BTOPOUl, TPEThEU OMBITHBIX U
KOHTPOJIbHOM TpyNIax.

[To abGCcoMOTHOMY HPUPOCTY KMBON MACChl JTUAUPOBAIN YTKU TPETHEH OMBITHOU
TPyl IO CPAaBHEHUIO C ApyruMu rpynnamu. B nepuon ¢ 9 mo 20 neHp oH ObLI BhIIIE
Ha 14,9 r (P>0,95); 28,0 r (P>0,99) u 53,1 r (P>0,999), B nepuox ¢ 21 mo 33 neHs - Ha
212,6 r (P>0,999); 96,0 r (P>0,95) u 169 r (P>0,99) no cpaBHEHHIO C ITEPBOH, BTOPOI
OTIBITHBIMHU ¥ KOHTPOJIBHOU Tpynmnamu (Tabi.8).

Tabnuma 8 — AGCOMIOTHBIN MPUPOCT KUBOM MACCHI YTOK, T

Bospact I'pynnel
YTSIT, 1 ombITHAS 2 OIILITHAA 3 ombITHAA KonTponbhas
TTHH (bonaka-AIIK-N) | (Ilponakcum-B) (CyOtummc)

1-8 205,1+1,1 234,4+13 240,0+1,3 223,0+1,2
9-20 1002,9+6,2 988.8 +6,7 1017,8 +7,3" 963,7+6,6
21-33 1145,345,8 1261,9 +6,3" 1357,9+6,9™ 1188,9+5,9
34-44 670,9+1,6 623,3+1,3" 564,5+0,7 778,5+0,9""
45-54 439.4+8,8 610,7£9,4™" 605,5£9,6" 496,8+9,1™

55-60 28,5+0,1 98,9+0,4™ 124,9+0,6™ 86,140,3
1-60 3492,1+11,2 3818,0+8,3" 3909,6+11,6™ 3737,0£10,77

P>0,95% P>0,99"; P>0,999""

[Ipumeuanue: cTeneHb JOCTOBEPHOCTh yKa3aHa B CPAaBHEHMH C -1 OIBITHOW Tpynmnoit

Onnako, B niepuoa ¢ 34 no 44 neHb aOCOJIOTHBINM MPUPOCT >KMBOM MacChl B
TpeThel ombITHOU Tpynme Obl1 Hike Ha 19,1; 10,3 u 37,8 %, yem B nepBoi, BTOpOH
OMBITHBIX U KOHTPOJBHOM rpymnmnax, a B nepuoj ¢ 45 no 54 nx. Ha 0,8%, yeM BO BTOpOU
OMBITHOM rpynie. 3a BECh MEPUO IKCIIEPUMEHTA a0COTIOTHBIN MPUPOCT KUBOU MACCHI
YTOK B TPEThEHW OMBITHOW TpYIINeE, TAe yTATa MOoaydainu mpoOuoTuk «CyOTHUIUCY OBLI
oombmre Ha 417,5 T (10,7%) (P>0,999); 91,6 T (2,4%) n 172,6 r (4,4 %), 4em B IepBOH,

BTOPOU OIIBITHBIX U KOHTPOJIbHOM I'PYIIax.
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B nepBoii onbITHOM TpyIine, e yTsaTa npuHuManu npoouotuk «bonaka-AIIK-
N» aOCOJIIOTHBIA MPUPOCT KMBOM Macchl MTULBI 32 Bech mnepuoA (1-60 mH.) Obul Ha
3259 r (8,5 %); 417,5 r (10,7%) u 244,9 r (6,6 %) MeHbIlIe, UeM BO BTOPOM, TpETheH
ONBITHBIX U KOHTPOJIbHOW rpynmax.

Bo BTOpOIi ONBITHOM TpyIIe, 1€ YyTKU MpUHUManu npoouotuk «lIpomakcum-B
aOCOJIFOTHBIN MPHUPOCT KUBOW MAacCChl YTOK 3a BeCh Iepuoj| BeipammBanus (1-60 1H.)
ObLT OOJIBbIIIE TMEPBOM OIBITHOM W KOHTpoOJbHOM Tpynm Ha 3259 (P>0,999) u 81 r
(P>0,99), Ho ycrymnan Tpetheit onbiTHOU Tpymme Ha 91,6 T (P>0,99). B koHTpOIBHOM
TpyImIe 3a BECh MEPUO/1 BhIpAIIUBAaHUs OH ObLI BhIIIE HA 6,6%, YeM B MEPBON OMBITHOMH,
HO MEHBIIIE, YEM BO BTOPOM U TPETHEN ONBITHBIX Ipymnmax Ha 2,1 u 4,7 %.

Ananm3upysi gAaHHble TaOIUIBl 9 BHIHO, YTO 3a BECh MEPHOJ KCIIEPUMEHTA
CPEIHECYTOUHBIM MPUPOCT ObLI HUXKE B IPYyMIE, € NTULE UCIOJIb30BAIN MPOOUOTHK
«bonaka-AIIK-N», wa 5,43 r (P>0,999); 6,96 r (P>0,99) u 4,08 r (P>0,95) mo
CPaBHEHHUIO CO BO BTOPOU, TPETHEU U KOHTPOJIBHOU IPYIIIAMMU.

Tabnuua 9 — CpeHecyTOYHBIN PUPOCT KUBOK MACCHI YTOK, T

Bospact ['pynnel
YTAT, 1 omeITHAS 2 OIIBITHASA 3 ombITHAA Kontponbnas
ITHU (bonaka-AIIK-N) | (Ilpomakcum-B) (Cybtuuc)
1-8 25,64+0,12 29,30+0,11 30,00+0,12 27,88+0,13
9-20 83,58+1,11 82,40+1,10 84,73 +1,13" 80,31+1,12
21-33 88,1 £0,99 97,07+0,97" 104,45+0,99™ 91,45+0,98
34-44 60,99+0,52 56,66+0,51 51,32+0,54 70,77+£0,55
45-54 43,94+0,98 61,071,107 | 60,55+1,10 49,68+0,97
55-60 4,75+0,67 16,48+0,43 20,824+0,46"" 14,35+0,44
1-60 58,20+0,66 63,63+0,69™ | 65,16 +0,67" | 62,28+0,62

P>0,95%; P>0,99*%*; P>(,999%**

Bo BTOpoli ombITHON Trpymme OH ObUT BBINIE, YeM B TEPBOM OMBITHOM U
KOHTposbHOM Ha 5,43 T (P>0,99) u 1,35 1, HO MeHbIIIe, UeM B TpeThell rpymiie Ha 1,53 T.
B Tpetbeii rpymme 5TOT moKaszatelb ObUI BBINIE MO CPABHEHUIO C TMEPBOU W

BTOPOU ONBITHBIMHU Tpymiiamu Ha 6,96 (P>0,999) u 1,53 r, a ¢ konTposem Ha 2,88 T.
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Takum o0pa3zoMm, wucnonb3oBanue npoouotuka «bonaka-AIIK-N» HeratuBHO
OTPa3WJIOCh HE TOJBKO HAa COXPAaHHOCTH, HO M HA JMHAMMKE JKUBOW MAcChl YTOK.
[Ipumenenune mnpobuoTnka «llpomakcum-By» 1o pa3paboTaHHO HaMH CXeMe W
JIO3UPOBKE IIO3BOJIWIJIO IIOBBICUTH COXPAHHOCTh M IIOKA3aTeld BECOBOIO POCTA II0
CPaBHEHMIO C KOHTPOJIBHOM I'PYIIION.

Bricokne pe3ynpTaThl NPUPOCTA KUBOM MACCHI, MOJYYEHHBIE B XOJ€ HAIIMX
UCCIIEIOBaHUM (BTOpast U TPEThbsl OMNBITHBIE TPYIIbI), MOATBEPKIAIOTCS JAHHBIMU
uccnenoBanuii H.I1I. Cunrapuesoii (2019) npu ucnons30BaHAH T'YMUHOBOTO TIpeniapaTa
['yButan-C B no3e 100 u 150 mn Ha 1 kr kopma ytaraM kpocca brnarosapckuii ¢ 1-ro mo
56-i1 nenp xu3HHU. K KOHIly BBIpAaIlMBaHUA Yy YTAT OMBITHBIX TPYII MPUPOCT KUBOU

Macchl Obu1 Ha 10,6 1 12,5% Oosnbllie aHAIOrOB KOHTPOJIGHOM TPYTIIBL.

3.3.2. Bausinue npo0MOTHKOB HA NMOKA3aTeJIM €CTeCTBEHHOI Pe3MCTEeHTHOCTH

OpPraHu3Ma yTAaT

NmMmmyHHast cuctema SIBISETCS OJHMM M3 BXKHEUIIMX TOMEOCTATUYECKHUX
nokaszarenei opranuzma. OHa BO MHOTOM OIpEIENsi€T 340POBbE >KMBOTHBIX, MNTHUI] U
YyeJoBeKa, M MX aJalTUBHBIE BO3MOXKHOCTHU, KPOME 3TOrO, SBJISIETCS WHIAUKATOPHOM
CUCTEMOM HKOJOTMYECKOTO HEOJaromnoiayyuss M YyTKO pearupyer Ha H3MEHEHUs
okpyxaromeii cpenbl (ITomosrok O.H., Cemenoa 0.0., Scunckuit E.M., 2022).
[To3TOMY PE3UCTEHTHOCTh YTAT MPOCTO HEOOXOAUMO YKPEIUISThH 3a CYET oOecreyeHus
MOJIHOLICHHOTO KOPMJIEHHUS, CO3/IaHHsl COOTBETCTBYIOIIUX YCIOBHM COJEpkKaHUA U
MO/I/ICP KaHMs OPraHU3Ma 3a CUeT OMOJIOTUYECKH aKTUBHBIX BEIIIECTB.

BBumy Ttoro, 4ro He Bce OMOJOTMYECKHM AaKTUBHBIE BEIIECTBA OKa3bIBAIOT
MOJIOKHUTENBHBINA d(D(PEKT HAa POCT U pa3BUTHE MTUIIBI, HAMU ObLIA MTOCTaBJCHA 3a/1aya
W3YYUTh BIUSHHUE PA3JIMUHBIX MPOOMOTHKOB B pallMOHE YTOK Ha WX KIETOYHBIC W
ryMOpaJbHbIE NTOKA3aTeNN €CTECTBEHHON PE3UCTEHTHOCTH.

Crnenyer OTMETUTDH, YTO MCCIIEAOBAHMS MO BIUSHUIO TIpobuotnka «IIpomakcum-
B» u «bonaka- AIIK-N» Ha mokazatenn €CTECTBEHHOW PE3UCTEHTHOCTH OpTraHu3Ma

YTAT B yCJIOBUAX POCTOBCKOI 0651aCTH MPOBOIUIINCH BIIEPBHIE.
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®aronuTo3 (oT rpeueckoro phago — em, Cyt0S — KiieTKa) — MPOIECC aKTHBHOTO
MOTJIOUIEHUS W JIN3UPOBAHUA KIIETKAMHU OPraHW3Ma MOMAJarolIMX B HErO MaTOr€HHBIX
YKUBBIX W YOUTHIX MUKPOOOB TIPH IMTOMOIIM BHYTPUKICTOYHBIX (PEPMEHTOB.

VYuutsiBas nokazarenu darorurosa yepe3 30 MmunyT (1a0.10) ycTaHOBIEHO, YTO
daronuTapHas akTUBHOCTh HEUTPODUIBHBIX TpaHynonuToB (DA) y yTaT Beex rpymm B
CEeMHIHEBHOM Bo3pacTe Oblia BhIIE HA 6,7 % yem mpu Qaromutose yepe3 120 MUHYT.
[To oxoHuaHuro ucciaeaoBaHus (55-H neHb ku3HU) TMokazarenb A depe3 30 MUHYT
daromuTo3a WMeN HE3HAUYUTEIbHBIC PACXOXKIEHUS B HCCIEAYEMbIX TpyIax, HO
OTJIMYAJICSL OT TOKa3aTeyiell 0 dKCIepuMeHTa ux cHuxenueM Ha 1,3;3,3 u 4,6 % B
NIEPBOI1, BTOPOM U TPeThel OMBITHBIX Ipymnmnax. OgHako B KOHTPOJIbHOM Ipynne oH ObLI
TaKUM K€, KaK U J0 dKCIIEpUMEHTa U cocTaBui 42 %.

Tabnuna 10- Kierounble mokaszareiu eCTECTBEHHON PE3UCTEHTHOCTH YTOK, N=6

pYIIIBI YT1ara B Ha 55 nenb xu3Hu
HEIICNBHOM | 1 (bonaka- | 2 (ITponakcum-B) | 3 (Cy6rwimnc) | Kontponbhas
BO3pacTe AHK-N)
®aronuto3 30 MUHYT
DA, % 42,00+0,23 | 43,30+0,26 45,30+0,22" 46,60+0,24™ 42,00+1,03
oY 2,20+0,05 2,30+0,06 2,43+0,06 3,06+0,08™" 2,85+0,07
®E, 10°”" 4,72+0,03 4,40+0,04 6,70+0,02™" 8,10+0,05™" 5,15+0,04
dU 0,57+£0,02 1,01+0,01 1,02+0,02 1,43+0,02°" 1,19+0,02™
®arouurtos 120 MuUHyT
DA, % 35,30+0,21 | 37,30+0,25 37,40+0,25 40,00+0,27"" | 40,00+0,27""
dY 2,63+0,03 | 2,16+0,06 2,50+0,03 2,93+0,07" 2,70+0,08
®E, 10°" 3,95+0,02 3,70+£0,04 5,80+0,01™" 7,16+0,05™" 4,95+0,03"
U 0,67+0,02 | 0,81+0,02 0,95+0,03" 1,1740,04™ | 1,06+0,03™

P>0,95"; P>0,99™; P>0,999""

HpI/IMeanI/ICZ CTCTICHb TOCTOBECPHOCTh YKa3aHa B CPABHCHHHU C HAYaJIOM SKCIIEPUMCHTA

[Ipu darommrose uepe3 120 munytr @A B mepBoii, BTOPOM, TPEThEH OTBITHBIX H

KOHTPOJILHOM rpynmnax Ha 55-M neHb ku3HU Oblia Beimie Ha 2,0; 2,1; 4,7 (P>0,99) u
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4,7% (P>0,99), yuem y yTAT 10 Hayaia NOPUMEHEHHUS MPOOUMOTHUKOB. AHAIM3ZHUPYS
MOJIyYeHHBIE JIAaHHBIE, CIEYeT OTMETHUThb, uTO0 PA Oblla caMOl BBICOKON B TpeThel
OTIBITHOM TpyIiNe, Kak npu ¢arouuto3e uyepe3 30 MUHYT, TaKk U MpHU (ParouTose yepes
120 MunHyT.

@aronurapHoe yucio (O®Y) npu darommrose yepe3 30 MUH y yTAT 10 Hadaia
npuema mpoOuoTukoB ObuI0 Hrbke Ha 0,43, ywem mpu (daromurose dyepe3 120 mua. Ha
55-blif IeHb UccneAoBaHus Obljla OTMEUEHA Pa3HUIIA 3TOTO MOKa3aTesl Npu (ParoruTose
yepe3 30 MUHYT 10 Hadaja ONbITa M TOCTE, TaK y YTAT 10 Havana ombita OY 6b110
Hwke Ha 0,1; 0,23; 0,86 u 0,65, yuem B MEpBOH, BTOPOM, TPETHEHl OINBITHBIX M
KOHTPOJILHOM Tpymnnax Mo OKOHYaHUIO 3KCIIEPUMEHTA.

[Ipu ¢parounrose uepe3 120 munyt @Y y ntuil B 55-M AHEBHOM BO3pacTe BO BCEX
DKCIIEPUMEHTAJIBHBIX TpPyNIax B CPaBHEHUU C 7-MU JHEBHBIM BO3PacTOM HMEIO
paznuunsi. CaMblii BeICOKMH noka3zaTesib @Y HaOmro1ancst B TpETher ONBITHOW IPYIIE U
o1 Beime Ha 0,3 (P > 0,99), B xoHTpospHOW Ha 0,07, yueM y 7-U JHEBHBIX YTHT.
Huskoe @Y B 55-mHeBHOM Bo3pacTe ObUIO OTMEYEHO B MEPBOM U BTOPOM OIBITHBIX
rpynnax Ha 0,47 (P >0,99) u 0,13 o cpaBHEHHUIO C YyTATAMHU 10 SKCIIEPUMEHTA.

@daronurapHas eMkocTh (PE) yTsT 10 nmpoBeeHus onbiTa Mpu GaroimnTo3e yepes
30 munayT ObuIa BhIE Ha 0,77 10 %m (P > 0,99), yem mpu Qaromurose yepes 120
MuHyT. Ha 55-b1ii nenp xu3nu ytat OF npu daronurose yepe3 30 MUHYT BO BTOPOW,
TPEThEH OMBITHBIX W KOHTPOJIBHOW TPYMMax cTaja OOJbIle MO CPaBHEHHUIO C yTSATaMU
ceMuIHEBHOrO Bo3pacta Ha 1,98 u 0,43 x 10 %11, a B mepBoii ONMBITHOI rpymIe >TOT
mokasaresb ymenbmics na 0,32 x 10 .

[Tpu darommrose yepe3 120 MUHYT y NTUIIBI TOCTIE OKOHYAHUSI IKCIIEPUMEHTA BO
BTOPOM, TPEThEH OMBITHBIX M KOHTPOJIbHOM rpymmax ®F Oputa Beime Ha 1,85 (P> 0,99);
3,21 (P>0,999) u 1,0 x 10 %1, a B nepBoii onbiTHOM rpynie Huke Ha 0,25 x 10 %/11, yem
y YTAT JO 9KCIIEPUMEHTA.

@aronurtapueiii uHAeke (OU) npu darommroze uepes 30 MHHYT W mpu
darommrose yepes 120 MuHYT UMen HEOOMbITIOE pacxoxaeHue u osut Ha 0,1 BbIIIE, YeM

npu arouurose yepe3 120 munyt. Ha koHen skcniepumenTa npu darorurose yepes 30
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MunyT ®U1 Ob1 Beiie Ha 0,44; 0,45; 0,86 (P >0,99); u 0,62 (P >0,99) B nepgoii,
BTOPOM, TPETHEN ONBITHBIX U KOHTPOJIbHOW IPYyIINax, YEM Ha 7-U IEHb YKCIICPUMEHTA.

[Tpu daromurose uepe3 120 munyt ®U y nTuist B 55-TH AHEBHOM BO3pacTe ObLI
BBIIII€ B MIEPBOM, BTOPO, TPEThEH ONBITHBIX U KOHTPOJbHOU rpynmnax Ha 0,14; 0,28; 0,5
(P>0,99); u 0,39 (P>0,95), yeM y ceMuiHeBHbIX yTAT. CleAyeT OTMETUTh, YTO B IEPBOI
onbITHOU Tpyre ®U ObUT caMbIM HU3KUM IO CPABHEHHUIO C JPYTMMH TpyNnaMu Kak
npu (arorurose yepes 30 MUHYT, Tak U npu ¢arouutose yepe3 120 MUHYT.

[ToMuMO KIIETOYHBIX MOKA3aTEIE KPOBH HEMAJIOBAXKHYI) pOJIb HWIPAOT H
rYMOpaJIbHbBIC MTOKA3aTeNIl €CTECTBEHHOM PE3UCTEHTHOCTH, TaKHE KaK OaKTEepUIUIHAS U
JU30LIMMHAs aKTUBHOCTH CHIBOPOTKH KPOBHU.

bakrepuruanass aktuBHOCTH ChIBOpOTKM KpoBu (BACK) — mpossiser
OaKTEepHOCTaTUYECKOE JCHCTBUE B OTHOLICHUU MHOTUX BO30ynuTened MH(GEKIIMOHHBIX
oosie3Hel. OCHOBHBIMM €TI0 KOMIIOHEHTAMHU SIBJISIIOTCS: HOPMAaJbHBIE aHTHUTENA,
JIU30LIMM, IPONEPANH, KOMIIJIEMEHT, MOHOKHHBI, JIEUKUHBI U Ap. U 3aBUCAT OT YCIIOBHIA
KOPMJICHHUSI M COJIEPKAHUS JKUBOTHBIX.

AHanmu3upysi TOKazaTedb OaKTEPUIIMAHON aKTUBHOCTH CHIBOPOTKH KpPOBH
(BACK) (1a6.11) crieayeT OTMETHTb, YTO y YTAT 7-AHEBHOTO BO3pAcTa 3TOT MMOKA3aTelb
noBbIeH Ha 26,66 (P > 0,999); 17,83; 4,92 u 14,29 % (P>0,95), yem y yTOK B 55-
JHEBHOM BO3pACTE MEPBOM, BTOPOM, TPEThEN ONBITHBIX U KOHTPOJIBHOM rpymi. Ha 55-i1
JIeHb >KU3HH B niepBoit onbITHOM rpymiie BACK 6b1u1 menbmie Ha 8,83; 21,74 u 12,37 %,
YeM BO BTOPOM, TPEThEN OMBITHBIX M KOHTPOJIbHOW rpynmax. Ha koHel skcriepuMeHnTa
BACK Obu1 Gosnbiiie B TpeTheit onbiTHOU Tpynme Ha 21,74 (P >0,999), 12,91 u 9,37 %
(P>0,99) o cpaBHEHMIO ¢ TIEPBOM, BTOPOIl ONBITHBIMA M KOHTPOJIBHOW IPYIIIaMHU.

Tabnuua 11 - 'yMopasnbHble MOKa3aTenu €CTECTBEHHON pe3UCTEHTHOCTH YTOK

VYtara B 7- Ha 55 nenp xu3Hu
JTHEBHOM 1 onbITHAs 2 OTIBITHAS 3 ombitHas | KoHTposibHas
BO3pacTe (Bowaxa- (ITponakcum-B) | (CyOtumuc)
AIIK-N)
BACK, % 37,67£1,04 | 11,01+0,16 19,84+£0,15 | 32,75+0,07 " | 23,38+0,07
JIACK, % | 38,04+1,53 | 46,61+1,33" | 62,01+1,35" | 56,46+1,32"" | 57,37+1,27

*kKk

P>0,95"; P>0,99""; P>0,999
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B Tperbeil ombITHOM Tpymme 3TOT mokaszaTenb Obul Bbiie Ha 21,74 (P>0,99);
1291 u 9,37 % 1o cpaBHEHHIO C IEpPBOW, BTOPOW ONBITHBIMU M KOHTPOJIBHOMN
rpynnamu. Bo BTOpoil OmbITHO# rpymnme OH ObLT OoJblle, 4eM B MEPBOIM OMBITHOM
rpymnne Ha 18,83 %, Ho Ha 12,91 u 3,54 % Hmwke, yeM B TPETbEH OIBITHON H
KOHTPOJIbHOM TpyIInax.

Bonbiryo poias B €CTECTBEHHOM 3alllUTe OpraHW3Ma UrpaeT PepMEHT JH3OLHM,
KOTOpPBI CIIOCOOEH pACTBOPATh M YHUYTOXKATh KakK TIOJIOXKUTENIbHbIE, TaK U
OTpHIIATENbHBIE MATOT€HHbIE MHUKPOOPTaHU3MBI, TEM CaMbIM SBISACH OaphepoM Ha
MyTH TPOHUKHOBEHUS [MATOTEHOB B OPraHU3M.

JIuzorumMHast  akTHUBHOCTH  ChiBOpOTKHM  KkpoBu (JIACK)  xapakrepusyer
npoiu(pepaTUBHYI0 aKTHUBHOCTb. JIM30IMM MpPUCYTCTBYET BO BCEX IKUIKOCTAX
OpraHM3Ma U SBJISIETCS BaXXHbIM (hakTopoM OakrepuuuaHocTU. OnpeneneHue ero
YPOBHSI J1a€T BO3MOYKHOCTh OLIEHUTh aKTUBHOCTH (DarOLIUTAPHON CUCTEMBI.

B 55aueBnom Bo3pacte JIACK ObuT BbINNIE, YEM Yy YTAT JO DKCIEPUMEHTa B
NEePBOM, BTOPOM, TPEThEH OMBITHBIX W KOHTPOJBHOM Tpymnmax Ha 8,57; 23,97 (P >
0,999); 18,42 (P > 0,99); u 19,33 % (P > 0,99). B nepBoii onbITHOM TIpyIne, TAe yTsATa
npuHuMai poouoTuk «bonaka-AITK-N» atoT moka3arens Ha 15,40; 9,85 u 10,76%
OB HMKE, YEM BO BTOPOM, TPEThEH OMBITHBIX M KOHTPOJIbLHOW Trpynnax. Bo Bropoi
OMBITHOM Tpymnme, rae yraraMm npuMmeHsuin npoouotuk «lIpomakcum-By», on Ha 15.4;
5,55 u 4,64% Obur Oonbllle TIO CPaBHEHUIO C TIEPBOM, TPEThEW OMBITHBIMU H
KOHTPOJIBHOM Trpyminamu (tadsm. 11).

Takum oOpazom, mnpu wucnonb3oBanuu npodbuornka «bonaka-AITK-N»
MOKa3aTelid TYMOPAJIbHBIX M KIETOYHBIX (DAaKTOPOB OBUIM HIDKE aHAJIOTOB TEPBOM,
BTOPOW M KOHTPOJBHOW Ipymm. Jlydmue Imoka3areiaud €CTECTBEHHOW PE3UCTEHTHOCTHU
ObUIM B TPETHEHM OMBITHOM rpyIine, noiay4aniieil npoOnoTuk «CyoTHIINCY, a TOKa3aTelu
3aIUTHBIX CUJI OpTaHU3Ma Yy YTAT BTOPOU OMBITHOW IPYIIIBI 3aHUMAJIA TPOMEKYTOUHOE

ITOJIOXKCHHUC.
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3.4 PE3VJIBTATBHBI 2- 'O HAYYHO-UCCIIEAOBATEJIBCKOI'O
IKCIIEPUMEHTA

3.4.1 Bansinue NnpoOMOTHKOB HA COXPAHHOCTH M BECOBbIE MOKA3aTeJN YTOK

IIpu mnpoBeaeHuH BTOPOro 3Tama wucciegoBaHuid B ycioBuax AO [IID
«¥ObuneitHas» ucnonb3zoBau Ba npooduotuka: «lIpomakcum-By» mo paspaboranHON
HaMu cxeme U «CyOTWIMC» N0 WHCTPYKLMHU NPOU3BOJAUTENS, TaK KaK MPOOHOTUK
«bonaka-AIIK-N» B mpeaplayiemM onbiTe 0Kaszaj YrHETallee AeHCTBUE Ha OpPraHu3M
NTUII, & UMEHHO, HA TaKUE MOKa3aTelld KaK COXPaHHOCTb, IUHAMUKY >KHMBOI Macchl,
aOCOJIIOTHBIN U CPEIHECYTOUHBIN TPUPOCT KUBOIM MAcChl YTOK U, YTO HEMAJIIOBAYKHO, HA
IIOKAa3aTeJId €CTECTBEHHON PE3UCTEHTHOCTH OPTaHU3Ma.

[Ipn exeaHEBHOM MPOBEACHUM KIMHUYECKOTO OCMOTpa 110 6 JHS HUKAKUX
OTKJIOHEHUH 3aME€4YeHO He ObLIO0, a Ha 6-i IeHb KU3HU B KOHTPOJIBHOU TPYIIIE Y TPOUX
yTAT HaAOMIOJaIM PacCTPOMCTBO IKEIYJOYHO-KUIIEYHOTO TpaKTa, yTIATa IUIOXO
NPUHUMAIH MPEJIOKEHHBIN KOPM, OTMEYATIOCh CHUKEHHUE IBUTATEIIbHON aKTUBHOCTH U
Ha 8- IeHb JKM3HU JIBa YyTEHKA MaJl0, Y TPEThEro COCTOSIHUE HOPMAIM30BaJIOCh, OJHAKO
B JalbHEHIIeM OH OTCTaBall B POCTE€ W pa3BUTUU. Ha KOHel »3KcrepuMeHTa B
KOHTPOJIBHOM Tpymnme COXpaHHOCTh cocTaBuina 94 %, uro Ha 6 % MeHbIIE IO
CPaBHEHHMIO C TIEPBOIl ¥ BTOPOH OIBITHBIMHU TpyIamMu (puc.5).

B ombITHBIX Tpynmax Ha 5-6-i AeHb KU3HU TOXKE OBUTM 3aMEUEHBI 110 Mape yTST,
y KOTOpBIX HaOJIOJalli YacThle BOASHUCTbIE MCIPAKHEHUS, OAHAKO 4epe3 3 JHS 3TU
CUMIOTOMBI Hcye3nu. OcTalibHble yTATa OBUTM AaKTUBHBIMU, XOPOIIO HWJIM BOAY H
noenanu KopM. CoXpaHHOCTh B ONBITHBIX Tpynnax coctaBuia 100 %.

Takum oOpazoM, MpUMEHEHHE B MPOOMOTUKOB CIIOCOOCTBOBAJIO MOBBIIICHHUIO

COXPAHHOCTH YTT.
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Ty y%

[Tponakcum-B Cybtumiumc Kourponbhas

B 10 ®rocie

Puc. 5 CoxpaHHOCTB ITOTOJIOBBS YTAT, Yo

B nepBbie 1HM KU3HU yTATAa UMEIU OJUHAKOBYIO MaccCy, M J0 8-r0 JHS KU3HU
JTMHAMUKA )KUBOW MaCChl pa3Inyuil MeKIy TpyNIaMH HEe UMena.

B mepBoit ompITHOM Tpyre, rae nTuile aaBaad npoduotuk «lIpomakcum-By,
1oKa3aTeb )KUBOM Macchl YTOK Ha MPOTSKEHUU BCErO AKCIEPUMEHTA 3aHUMAaJl CPEIHIO0
MTO3ULIMIO MEKJy KOHTPOJIBHOW M BTOPOM ONBITHOM Ipynnamu. M Ha KoHen omnbiTa OHA
obuta Ha 44,9 T (1,2 %) (P>0,99) Gosbilie OT aHAJIOTOB KOHTPOJIBHON TPYIIIBI, OAHAKO
Ha 99,1 1 (2,6 %) MeHbIIIC OT aHAJIOTOB BTOPOM OMBITHOM Ipymibl (Tadm.12).

Bo BTOpo#t onbiTHOM rpynmie Ha 20-i J€Hb B3BEIINBAHUSA, I/I€ YTATA IPUHUMAIIH
npobuoTuk «CyoTrimcy, sxuBasi Mmacca ntuilsl Obuta Ha 60,4 T (4,4 %) (P>0,99) u 54,7 r
(4,1 %) Oosbliie HEXKEIM B KOHTPOJIBHOW M MEPBOW OMBITHON Tpymnmnax. Ha 33-it neHb
B3BCIIMBAHUS MPHUPOCT Macchl ObLT Beime Ha 14,4 (0,6 %) u 27,6 r (1,2 %) (P>0,99),
YeM B TIEPBOIM OMBITHOW M KOHTPOJHHOW rpymmax; Ha 44-ii nenb Ha 86,71 (2,4%)
(P>0,99) u 118,3 r (3,3 %) (P>0,999); na 54-it nen» — 78,9 r (2,1 %) (P>0,99) u 122 r
(3,2 %) (P>0,999); u 60-it neHb Macca yTOK BTOPO# OMBITHOM TPyIIIbl JocTrria 3822,5,
gyto Ha 99,1 1 (2,6 %) (P>0,999) u 144 r (3,8 %) (P>0,999) Gosbliie M0 CpaBHEHHUIO C

IIEPBOM ONIBITHOU Y KOHTPOJIBHOM I'PYIIIAMM.
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Ta6nuna 12- JlunaMuka )KMBOM MaccChl TeJla YTOK

JleHn I'pynmst
JKU3HU 1 ompITHAS 2 omnbITHAS KonTponbHas
(ITponakcum-B) (CyOTummc)

1 55,1+2,1 554+21 555+2,1
8 281,4+4,2 286,2 +4,4 276,7+4.9
20 1304,8 + 6,4 1359,5 6,7 1299,1+6,1
33 2398.9 +7.4 24133+ 7,3 2385,7+ 7,5
44 3501,4+7,6™ 3588,1+7,7" 3469.8 + 7,3
54 3685,7+ 10,67 3764,6 + 10,4™ 3642,6 + 10,4
60 3723,4+ 10,3 3822,5+ 10,7 3678,5+ 10,5

Fkk

P>0,95"; P>0,99""; P>0,999

B koHTpOIBHOM TpyIIe Ha KOHEI] SKCIIepUMEHTa Macca Tena yTok Obuta Ha 99,1 ¢
(1,2 %) u 144 r (3,8 %) MeHbIIe MO CPAaBHCHHUIO C MEPBOW M BTOPOW OIBITHBIMHU
TPYITIaMHU.

Taxue nokazaTenu, Kak a0COJIIOTHBIN U CPETHECYTOUHBIN PUPOCT KUBOW MACCHI,
NO3BOJIAIOT 00Jiee IeTalbHO MPOaHAIU3UPOBATH POCT MITHUIIBL.

AHanu3upys mokaszaTeiab adCOJIOTHOTO MPUPOCTa KUBOK Macchl yTok (Tadu.13),
MBI OTMEUaJIH, 4TO B iepuo 9 1o 20 1eHb BO BTOPOU ONBITHOM I'PyTIie OH ObLT O0JIbIIIe,
9YeM B MEPBOM OMBITHON M KOHTpOJIbHOM Tpynmnax Ha 49,9 r (4,7 %) (P>0,999) u 50,9 r
(4,8 %) (P>0,999); B mepBoii OMBITHON Tpyrie aOCONIOTHBIA MPUPOCT KUBOH MaCChI
yToK ObLT HIKE Ha 49,9 T (4,7 %), 4eM BO BTOPOM, HO BHIIIE, YeM B KOHTPOJIHHOM Ha
1,0r.

B nepuon ¢ 21 o 33 geHb B MEpBOU ONBITHOM TpyNIe, TI€ NTHUILIE TPUMEHSIIN
npobuotuk «IIponakcum-By, on 6611 Ha 40,3 (3,7%) (P>0,99) u 7,5 r (0,7 %) (P>0,99)
OoJbIIe, YeM BO BTOPOW ONBITHOM M KOHTPOJIbHOM Tpynmnax. Bo BTOpoi OmNbBITHOM
IPYIIIE ATOT IIOKA3aTelab B JTOT IEPHUOJ YCTYNAJ MEPBOM ONBITHOM M KOHTPOJIBHOU
rpymmnam Ha 40,31 (3,7 %) u 32,81 (3,1 %). B KOHTpOJIBHOI TpyIIie OH ObLT HUXKE, YeM
B [IEPBOM OMBITHOM HA 7,5 T, HO BBIIIE, YeM BO BTOpOM onbITHOU Ha 32,8 T (3,7 %).

AOGCONIOTHBIA TPHUPOCT KUBOW MACChl yTAT BO BTOPOW OMBITHOM TpyIe 3a
nepuon ¢ 34 mo 44 nmenw Obul Beime Ha 72,3 T (0,3%) (P>0,999) u 90,7 v (0,7 %)

(P>0,999) o cpaBHEHUIO € IEPBOIl ONBITHOW U KOHTPOJIbHOM Ipynnamu. B nepuop c 45
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1o 54 neHb OH ObLI OOJbINE, YeM B KOHTPOJbHOHM Tpymme Ha 3,7r (2,1%), oaHako
ycTynai mepBoi ombITHOU rpymme Ha 7,8 T (4,2 %). B caenyromem nepuoae (55-60
ITHH) OH TPEBOCXOIWJI TEepBYIO ombITHYIO rpymmy Ha 20,2 T (34,9%) (P> 0,999), a
KOHTpoJIbHYIO Ha 22 1 (38,1 %) (P> 0,999).

Tabnuna 13 — IHTeHCUBHOCTH pOCTa YTAT, T

['pynmsr AOCOITIOTHBII PUPOCT CpenHecyTOYHbII IPUPOCT
1-8 neHb

lonsiTHas (ITponakcum-B) 226,3+2,8 28,3 0,6

2 onbiTHas (CyOTHHC) 230,8 +2.9 28,9+0,5

KOHTPOJIbHASI 221,2 £2,7 27,7+0,4
9-20 nensn

lomnbiTHas (IIponaxcum-B) 1023,4 £3,6 85,3 1,1

2 onbitHas (Cy6Tunuc) 1073,3+2,9™ 89,4+ 14"

KOHTPOJIbHAS 1022,4 £ 3,6 852+1,1
21-33 nessn

lonsitHas (ITponakcum-B) 1094,1 £2,1™ 84,1+1,7"

2 onsiTHas (CyOTunmc) 1053,8 £ 1,8 81,1+ 1,3

KOHTPOJIbHAS 1086,6 £1,9 83,6 £1,2
34-44 nensn

lonwitHas (ITponakcum-B) 1102,5 +4,3™ 98,6 + 1,4

2 onbiTHas (CyOTHimc) 11748 +3,77 100,2+ 1,9 ™

KOHTPOJIbHAS 1084,1 +£3,9 106,8+ 1,6
45-54 nenb

1 onbiTHas (IIporakcum-B) 184,34+ 1,9 18,4+0,9"

2 onsiTHas (CyOTHIHC) 176,5+ 1,4 17,7+£0,7

KOHTPOJIbHAS 172,8+1,3 17,3+ 0,7
55-60 nenn

lonwitHas (Iponakcum-B) 37,7+0,7 6,3+ 1.4

2 onsiTHas (CyOTHIHC) 57,9+ 0,9™" 9,7+ 1,8

KOHTPOJIbHASI 35,9+£0,6 59+ 1,2

P>0,95"; P>0,99""; P>0,999""

B nepBoii onbiTHOM Tpynne B nepuoa ¢ 45 no 54 nHu aOCOMIOTHBIM MPUPOCT
JKUBOM MaccChl Tejla yTAT yBeIWYmiIcs v ObL1 Bbime Ha 7,81 (4,2) (P>0,95) u 11,5 r (6,2
%) (P>0,99) mo cpaBHEHHIO CO BTOPOW OIBITHOW W KOHTPOJBHOM TPYIaMH, OJHAKO
yKe B cienytoniem rnepuonae (55-60 nH.) ycTynuia BTOPOW OIBITHOM Tpymme U cral

awke Ha 20,2 1 (34,9 %).
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B xoHTpOIBHOM rpymine abCcoMOTHBIN TPUPOCT KUBOM MAcChl MITULIBI 32 TIEPUOIbI
¢ 45 no 54 nuu u ¢ 55 mo 60 aHM ObLI caMbIM HU3KKMM K ycrynan Ha 11,51 (6,2 %) u 7,8
r(4,2%)mua 1,81 (4,8%)u22r (38,1 %) no cpaBHEHHIO C IIEPBOM M BTOPOH OIBITHON
rpynmnamu.

3a Bech nepuoa (puc.6) B MEpBOM ONBITHOW Tpymnne, rAe yTsaTaM NpPUMEHSUIN
npoounotuk «IIpomakcum-By», aOCOMIOTHBINA MPUPOCT YCTyIal BTOPOM OMBITHOM TpyTINe
Ha 2,6 %, OJIHAaKO MO CPAaBHEHUIO C KOHTPOJIBHOM rpymnmoi oH ObuI Bbilie Ha 1,2 %.

Bo BTOpoO#i OombITHOH Tpymme, rae yTiaTta Hoidydanad NpoOuoTHK «CyOTHIUCH
aOCOJIIOTHBIN MPUPOCT KUBOM MacChl YTOK OBbLT BBICOKUM U cocTtaBuia 3767,1 T, uto Ha
98,8 1 (2,6 %) u 144,1 r (3,8 %) Oosbllie, UeM B MEPBOM OMBITHOM W KOHTPOJbHOU
TpyIIax.

B koHTponbHOI Tpymnme aOCONIOTHBIA MPUPOCT KUBOM MacChl YTOK YCTymal

IIEpBOM U BTOPOM ONBITHBIM Irpynnam Ha 3,8 u 1,2 %.

3800 3767,1
3750
3700
3623,1

3650

3600

3550
[Iponakcum-B Cybtunuc KontponbsHas

Puc. 6 AGCOMIOTHBIN TPUPOCT KUBOM MACCHI YTOK, T
CpenHecyTOUHBIM MPUPOCT 3a BECh MEPHOJT IKCIIepuMeHTa (puc. 7) ObLI BBIILIE B
NepBOM U BTOpOW omnbITHOM rpymnmax Ha 0,7 u 2,4 T 10 CPaBHEHUIO C KOHTPOJIbHOM

TPYIIION.
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62,8
63

62,5

62

61,5 61,1

61 60,4
60,5

60
59,5

59
[Ipomakcum-B CybTunuc KonTponpHas

Puc. 7 CpenHecyTOYHBIN IPUPOCT JKUBOU MACChI YTOK, T

Takum oOpazom ucrnonb3zoBanue MpoduoTukoB «CyoTunucy u «IIpomakcum-By»
0JIarOTBOPHO BJMSIOT HAa POCT M pa3BUTHE yTAT. Hamm uccrnenoBaHusi COBHANAIOT C
uccienoBanusiMu A.P. ["aiigyminHOMN, MPOBOMBIIEH MCCIEAOBAHUS Ha yTITaX Kpocca
«Arunensy. Ilpum wucnonp3zoBanuu mnpodOuotuka «Butadopr» B nmoze 0,5 wmi/kr
npobuoTtuka «Jlakrooudanom» B moze 0,2 r/Kr cnocoOCTBOBANO YBEJIMYEHUIO Macca
tena Ha 5,0 u 5,2 %. JlanHble uccienoBaHus MOATBEPKAAIOT MOJIOKUTEILHOE BIUSHUS
MPOOMOTUKOB HA IPUPOCT MACCHI MITULIBI.

OueHuBasi KCTEphEP MTHULIBI, Mbl ONPEACIISIIA €€ BHEIIHUW BUJ, KIMHUYECKOE
COCTOSIHHE, IEPUOJIbI OIIEPEHUS.

B nmepBoii 1 BTOpPO# ONBITHBIX IPyIIax ONEpPEeHUE NMPOXOIWIIO paBHOMEpHO. Ha
TPEThEN HEJENE >KU3HM y YTIAT IyX Haydal CMEHATbCS Ha nepbllukd. Poct mepa
HAUYMHAJCS C JKMBOTA U OOKOB, Ha 35-36 IEHb >KU3HHU y NTHIBI MOSBUJIOCH ONEPEHHE
NepeHel YacTH IIEeNKH, Ha XBOCTE U KPBUIbAX, a K 45-47 MHIO onepeHue 3aBepliniioch

ITIOJIHOCTBIO.
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B KOHTpOBHOM TpymIie y ceMU yTAT OTMEYanach 3aJepKKa CMEHBbI Iyxa Ha 2-3
JHS, a TaKK€ y ABOMX ITEHIOB IEPbs TOPYaId B Pa3HbIE CTOPOHBI, U OHU HMEIU
HEPSILLIMBBINA BUJI.

MaxoBbIX KpbUIBEB Yy YTOK HE ObUIO, IOTOMY 4YTO OHHU MOSIBATCSA IO3XKE, C
FOBEHAJIbHOW JIMHBKOM.

Haubonee oOBEKTUBHBIM METOJ OLIEHKH JKCTepbepa - B3STHE MPOMEPOB Tena,
IIPU 3TOM XapPaKTEPU3YETCs Pa3BUTHE OTIEIBbHBIX YACTEH TENa.

AHanu3upysl naHHble TaOMUIBl 14, YTKU ONBITHBIX TPYII 3HAYUTEIBHO OBLIH
0oJbllIe IO JUIMHE U 00XBaTy TPyIU IO CPAaBHEHUIO C aHAJIOTaMU KOHTPOJIBHOM IPyIIIbL.

Tabnuna 14 — CratucTuyeckue JaHHbIE ITPOMEPOB YTOK

[Toka3zarenu ['pynmet
1 ompITHAS 2 onbITHASA KOHTPOJIbHAs

[Iponakcum-B CyOTunuc
JlnnMHa TyJ0BHMIIA, CM 36,8+0,08™" 37,2+0,05" 35,9+0,06
JIuHA KU, CM 15,2 £0,07" 15,4+0,08™ 14,9+£0,08
[[Tupuna rpyau, cm 10,3+0,09" 10,4+0,10™ 9,9 +£0,12
O6xBat rpyau, cM 39,3+0,14" 39,8 +0,16™ 38,9+0,10
[ryOuna rpymu, cm 6,9+0,08 7,1+0,09™ 6,7+ 0,08

*kk

P>0,95";: P>0,99"": P>0,999

JliHa TynoBHILA YTOK OblIa 0OJIbLIE B MEPBOWM M BTOPOM OMBITHBIX IPyIIax Ha
0,9 cm (P>0,999) u 1,3 cm (P>0,999), ueM B KOHTPOJIBHOMN, 00XBAT rpyau ObLT OOJIBbINE
Ha 0,4 (P>0,95) u 0,9 cm (P>0,99) coorBercTBeHHO. J[IMHA KW M TIIyOWHA TPYIH
Takxe Obli1a 0oJIbIIE Yy YTOK NEPBOM U BTOPO onbITHRIX Tpynn Ha 0,3 cm (P>0,95) u 0,5
cm (P>0,99) 1 Ha 0,2 u 0,4 cm (P>0,99).

YroObl OXapaKTepu30BaTh MPOTIOPIIMH U BBIIBUTH OCOOCHHOCTH TEIOCIOKCHHS
YTOK MBI PACCUMTAIN WHICKCHI TEJIOCIOXKeHUs. MHIeKC MaCCUBHOCTHA TOBOPUT HaM 00
YIUTAHHOCTH NTULBI ¥ B TIEPBOM U BTOPOM IrpyInax OH ObLIT BBILIE, YeM B KOHTPOJIbHOU
Ha 0,14 u 0,31 % (puc. 8).

WHaekc yAnuHEHHOCTH KWJIS JIaeT MPEICTaBICHHE O Pa3BUTHHU MBIIICUYHBIX
BOJIOKOH B JJIMHY, aHAJIM3HUPYS €0 MOXKEM CYAHMTH O MSCHBIX Ka4eCTBaX YTOK, TOTOMY

4TO Ha KHUJIC HAXOAHUTCSA 3HAYHUTCIIbHOC KOJIMYCCTBO MBIIII, KOTOPBIC Hauooee ICHHBIC
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B MHIIEBOM OTHOUIEHWHU. B mepBoil W BTOPOU OMBITHBIX Tpymnmax 3TOT UHIEKC ObLI

OombIie, yeM B KOHTpoJibHOM rpynme Ha 0,59 u 0,67 %.

133,9 133,57

129,75

140

81,42
120 ‘
100
80
44,68
60
40
20 10,99 * 11,16
0
ITponakcum-B Cy0OTumnuc KontposnbHas
B MaccMBHOCTH WHJEKC YIJIMHEHHOCTH KWwiig M rpyaHoi unaekc M cOurtocTtu

Puc. 8. MHaEKCHI TEIOCT0KEeHUS YTOK, %

['pynHO# MHIEKC yKa3bIBAET HA Pa3BUTHE TPYIHBIX MBIIII], KOTOPHI ObLT OOJIbIIE
B NEPBOM M BTOpOW oONbITHBIX rpynmax Ha 2,03 % u 1,6 % mno cpaBHeHHIO ¢
KOHTPOJIBHOM TPYIIIOM.

JUig aHanu3a pa3BUTHA MEPEAHEN YaCTH TYJIOBMILA YTOK MbI MIOCUUTAIN MHJEKC
COUTOCTH, KOTOPBIA TOBOPUT O KOMITAKTHOCTH NTHUIBI U PA3BUTUU TPYIHBIX MBILII] B
ToNMUIMHY. JIaHHBIN MHAEKC ObLT BbIIIE B MEPBOM M BTOPOH OMBITHBIX Ipynmax 4,15 u
3,82 % 1o cpaBHEHHUIO C KOHTPOJIBHOM.

Takum oOpazom, npumenenue npobuotukoB «llpomakcum-B» u «CyOtumucy

CIOCOOCTBYET YIYUILIEHUIO SKCTEPhEPHBIX MTOKA3ATENCH YTHAT.
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3.4.2 Mopdosoruueckue 1 OMOXMMUYECKHE MOKA3aTeJIN KPOBH YTOK

Ananmm3upyss  MOpPQOJOTHYECKHEe  TOKa3aTenu  KpoBH  yTokK  (Tadum.15),
YCTaHOBJICHO, YTO KOJIMYECTBO SPUTPOIIMTOR U IreMOTIO0HMHA TIOC)IC BBEICHUS B PAIlMOH
OMOJIOTUYECKHA aKTUBHBIX BEIIECTB, OBLIO BHIIIIE BO BTOPOHM OMBITHOM Tpymme Ha 1,4 u
1,5% 10 /1 (P>0,99) u ma 25,0 r/n (P>0,99) u 32,7 r/n (P>0,999), rue yrara nonydanu
poOHoTUK «CyOTHIIUCY, TIO CPAaBHEHHUIO C TIEPBOM OMBITHOM M KOHTPOJIBHOM IpymIaMu,
YTO yKa3blBaeT Ha 0o0Jiee aKTUBHBIC OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIE IPOIIECCHI,
npoTeKkarIme B opranusme. KomnuecTBo s3puTponuToB ObI0 cHIKEeHO Ha 0,9 - 1,0 X
10'%/1 or pedepeHCHBIX 3HAYEHHMI, YTO MOKET CIOCOOCTBOBATH PA3BUTHIO AHEMMHU,
THIOBUTAMHHO30B.

Tabnuna 15 - Mopdonoruueckue nokasareiar KpOBH YTAT

7 neHp ['pymmbr

JKU3HH
IToka3arenn 55 [eHb KU3HH

l-ombITHAsE | 2- ONBITHAS KOHTpoJIbHast | PedepeHcHbie
3HAYCHHS
Oputpouutsl, 10 2y 1,88+0,1 2,1+0,2 3,5+0,17 2,0+0,1 3-4,5
I'eMory106UH, /71 124,3£0,5 | 119,3+0,4 | 144,3£0,5 | 111,6+0,4 100-125
I'ematokpur, % 30,73+0,2 34,6+0,3 46,7+0,3 33,6+0,2 37-50
Jleiikormrel, 1097 37,33£0,2 | 34,1+0,2 42,1+0,3" 34,1£0,2  20,0-40,0
Jlewikorpamma, %

D03UHO(HITBI 3,0+0,1 10,3+0,2 26,9+0,37 6,3£0,1 4-12
[1ceBnoa3uHOGUIBI 29,1+0,2 28,4+0,2 35,502 40,0+0,3 30-42
JIumpormTsl 66,6+0,4" | 59,4+0,3" 36,4+0,2 52,6+0,3 42-59
MOHOIUTEI 1,3+0,1 1,9+0,2 1,2+0,1 1,1+0,1 2-7

P>0,95"; P>0,99""; P>0,999""

[TokazaTenmu Oenoil KpPOBHM B TIEPBOM OMBITHOM W KOHTPOJBHOW Tpymmax
JIOCTOBEPHBIX pa3IMyuil He UMENU U ObLTU B IIpesiesiax pepepeHCHbIX 3HAUCHUI.

Bo 2-ii onbITHOI Tpymie HaOmOAaiCs JEUKOUUTO3 - KOJIMYECTBO JIEHKOIUTOB
ObLI0 BhIIIE Ha 8,0 X 10%1, 4yem B 1-1 ONBITHON ¥ KOHTPOIBHOM rpynmnax u Ha 2,1 x 10%/x
[0 CPaBHEHHIO C PePepeHCHBIMU 3HAYCHUSIMH. AHAIU3UPYS MOACUUTAHHBIE PE3YJIbTAThI
JeKoIUTapHOU (HOPMYJIIbI, HAMU OBIJIO YCTAHOBJICHO, YTO BO BTOPOM OIBITHOM TPYIITIe

ObUTO yBeauueHue 303uHOGUIOB (d03uHOGMIMg) Ha 16,6 (P>0,99), 20,6 (P>0,999) u
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14,9% 1o cpaBHEHHUIO C MEPBOM OMBITHOM, KOHTPOJILHOM TpymniaMu U pedepeHCHbIMU
MoKa3aTesIMHU. Y BEJIMYEHUE JAHHOTO TOKa3aTels CBUIETEIhCTBYET JIMOO O HAIMYUU
TeJIbMUHTOB B OPTaHU3ME, YTO MAJIOBEPOSITHO, TaK KaK MPUPOCT MACCHI B ATOU TPYIITIE
ObLT BBINIE OCTAIbHBIX, JIMOO O KAKUX-TO aAJUIEPrUYECKUX WM BOCHAIUTEIbHBIX
peaknusx, MPOXOAAIINX B OpraHu3Me. A Takke HaOJIOaIOCh CHUKEHUE TUM(OITUTOB
(mumdormronenus) Ha 23,1 (P>0,999), 16,2 (P>0,99) u 22,6 % mo cpaBHEHHIO C
MEPBOM OMBITHOM, KOHTPOJILHOW TIpylnaMu U pedepeHCHbIMU TokazareisiMu. s
YCTAaHOBJICHHSI TPUYUHBI JTaHHBIX OTKJIOHCHWHW HaMWd OBUTM B3SATBI  KYCOYKHU
NapeHXUMATO3HBIX OPraHoOB JUIsl TPUTOTOBJIEHUS W U3YYEHHUS THUCTOCPE30B B
JAIbHEUIIINX UCCIIEIOBAHUSIX.

Taxoke ObLTH TIPOBEICHBI OMOXMMHUYECKUE UCCIIEIOBAHNS CHIBOPOTKH KPOBH.

OO6mmit OenoK B CHIBOPOTKE KPOBH YTOK Bcex rpymm (tabn. 16) mo mpuema
OMOJIOTUYECKA AaKTHUBHBIX BEIIECTB JOCTOBEPHBIX pa3iauumii He wuMmel. OIHaKo 10
OKOHYAHHUIO OTKOpMa YTOK B IMEPBOM M BTOPOM OMBITHBIX T'PYIIAaX OH ObUI BBIINIE Ha
1,91 (P > 0,999) u 0,76 r/n (P > 0,99) no cpaBHEHUIO C KOHTPOJBHOM T'PYIIION, YTO
SBIJIOCH JIOTIOJTHUTEILHBIM CTPOUTEIIBHBIM MaTEpHAIOM I KJIETOK W TKaHel
opranusma (ITomnosrok, O.H., Tonununa, O.0., ITonosiok, E.C., 2022).

AnpOyMHHBI SBISIIOTCS pe3epByapoM Oenka. KomnuecTBo aibOyMUHOB B KOHIIE
MIPOBEICHHOTO HAMHU J3KCIEPHUMEHTa B TIEPBOM W BTOPOH OMBITHBIX Tpymnmax ObBLIO
OoJbiie, YeM B KOHTpOJIbHOM rpytie Ha 1,56 % (P > 0,999) u 0,3% (P > 0,999).

Hamu uccienoBanust COBIIQAaIOT ¢ UccleaoBanusaMu PsagrnoBa, A.A., PagHoBoii,
T.A. u Psagnona, FO.A. (2022), koTopble COOOIIAIOT, YTO B MIEPBOM OMBITHON TPYIIIIE,
TJIe SKCTPAKT MUXTHI H00aBmsiics u3 pacuera 1,0 11/T, a Bo BTopoit - 2,0 11/T copepranue
oO1ero Oenka B CBIBOPOTKE KPOBU OBbLIO BBIIIE, YEM B KOHTPOJIbHOM rpynne Ha 1,17 r/n
(3,18%) u 1,56 r/m (4,24%).

KoHeuHbIM TpOAYKTOM paclaga aMHUHOKHCIOT SIBJISETCS MOUYEBas KHCIIOTa,
KOTOpasi WrpacT BaXHYI pOJb TPH pa3BUTUU HMOpuoHa B siine. [lostomy pu
MIPOBEICHUH HCCJICIOBAHU HAMU YCTaHOBJICHO, YTO YBEJIMYEHHE MOUYEBOW KHCIIOTHI
HaOJMIOAAJIOCh Yy YTAT B /-M JIHEBHOM Bo3pacte. Bo Bce ocTanbHbIE MEPUOIBI 3TOT

noka3zaTeib OblT B IIpeaenax GU3noI0TUYECKON HOPMBI.
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Tabnuua 16- buoxumudeckue mokasaTesid KpoBU yTsT, N=6

['pymmbl OO0muii 6emoK, | ATbOYMHUHBI, MoueBas I'mroko3a, XonecrepuH, | Kampuid, docdop,
r/n % KHUCJIOTA, MMOJIB/JT MMOJIB/JT MMOJIb/JT MMOJIB/JI
MKMOJIb/JT

B /- THEBHOM BO3pacTe
1 ombITHAS 30,31+0,12 43,55+0,11 87,45+3,05 11,53+0,87 3,21+0,54" 3,52+0,257 | 2,68+0,4
(ITponakcum-B)
2 OMNbITHAS 30,27+0,11 36,07+0,09 87,62+3,07 11,11£0,76 3,24+0,52" 3,31+0,22™" | 2,59+0,22
(CyOTHrnuc)
KOHTPOJIb 30,11+0,11 44,04+0,13 87,56+3,06 14,06+£0,92 3,20+0,49 3,27+0,24 2,47+0,22
Has

B 55- THEBHOM BO3pacTe
1 onbITHAS 34,32+40,06"" | 45,450,047 | 10,69+1,02 10,34+1,08 2,49+0,33 4,12+0,02™" | 2,67+0,06™
(ITposakcum-B)
2 OIBITHASA 33,17+0,06™ 44,19+0,03™" | 10,99+1,03 10,13+1,06 2,48+0,32 3,52+0,017" | 2,51+0,05
(Cy0OTHmnuc)
KOHTPOJIb 32,41+0,05 43,89+0,01 12,73+1,05 10,18+1,06 3,56+0,38 3,01+0,01 2,48+0,05
Has

P>0,95"; P>0,99"; P>0,999""




['mroko03a sBNseTCS OJHUM W3 MOKa3aTese sHepruu B opranusme. [1o cpaBHeHMIO
C MJICKOIUTAIOIIUMHU €€ YPOBEHb B KPOBM NTHIIBI BhIIIEe U KosiebneTcs B mpeaenax 200 u
500 mr wa gemwnutp wian ot 10 mo 27,5 mmonw/n. AHanu3upys MOJydeHHbIE HaMU
pe3ynbTaThl BUAHO, UTO YPOBEHb TIIFOKO3bI BO BCEX OINBITHBIX U KOHTPOJIBHOM Ipynmnax B
MEPUOJT BCETO OKCIIEPUMEHTAa ObUI B TIpenesiax HOPMBI. OJTO TOATBEPKIAET, UTO
MpUMEHEHNE OMOJIOTMYECKH AaKTHBHBIX BEIIECTB HE TMOBJIMSIO HAa YTJIICBOAHBIA OOMEH
ytok (ITomo3rok O.H., Tonmmuua O.0., [Tonosiok E.C., 2022).

[TomydeHHbIe HAMU pPE3yNbTAThl IO COACP)KAHUIO B KPOBU TJIOKO3BI HE
COBIIAJAIOT C HUCCIEeO0BAHUSIMU E.O. AHHCHMOBOH, B.B. [IponuHa,
JI.B. KnernukoBa n H.H. SIkumenko (2018), koTopble MpOBOAMIM UCCIEIOBAaHUS Ha
yTKax MEKUHCKOM MOPOJbl MPU NIPUMEHEHUU ceneHorpaguueckoro npemnapara JJADC-
25k (B moze 1,3 mr/kr kopma). MimMu ObLJIO YCTAHOBJICHO YBEITWYCHHUE COJEPKAHUS
TTFOKO3BI B KPOBHU y YTAT OMBITHOM TPYTIIBI BO BCE UCCIIEAYEMbIE BO3PACTHBIC TIEPHOIHI.

JI71s1 HOpMaJIbHOTO POCTa U Pa3BUTHUS OPTaHU3M yTOK JOJDKEH ObITh 0OecredeH He
TOJIBKO OCHOBHBIMH OpPraHUYECKMMH, HO M HEOPraHMYECKUMHU BEIICCTBAMH.

OnTuManeHbli  ypoBeHb Kanbliisi u  (ochopa B KpoBU 0OOECIEUUBAET
WHTEHCUBHOE TECYCHHE OOMEHHBIX IMPOIIECCOB B OpraHu3Me, Tak Kak ¢hochop BXOAWT B
COCTaB HYKJICHMHOBBIX KHCIIOT, PETYJUPYIOMINX MPOIECChl MPSIMOTO OKHCICHHS
yIIEBOJIOB, 0OMEHA aMUHOKHUCIIOT, TIMKOJIU3A.

Kanbumii Haxomautcst B OCHOBHOM B (opMme (POCPOPHOKUCTBIX U YTICKUCITBIX
coJiei, KOTOphIE COACpP)KATCS B KOCTHOM TKaHM W WTPAIOT 3HAYUTEIBHYIO POJb B €€
dbopmupoBanuu, a Takxke obpazoBanuu ssuaHOU ckopiaymbl (ITonostok, O.H., Tonununa,
0.0., ITonostok, E.C., 2022).

AHanmu3upys TOKa3aTeM AUHAMUKHA Kajblus B (ochopa B CHIBOPOTKE KPOBH
yTIT, OBUTIO YCTAaHOBJICHO, YTO JO Hadayia JKCIIEPUMEHTA, KaK B OIBITHBIX, TaK U B
KOHTPOJILHOH TPyMIax pacX0oXJACHHUS B dTUX IMOKA3aTEISIX OTCYTCTBOBAIIH.

Opnako TocClie OKOHYAHHS DKCIIEPUMEHTA HaJW4Hhe KajbIlusi B KPOBH YTAT B
NICPBOIl ¥ BTOPOM OMBITHBIX TpyInax yBeanumioch Ha 1,11 mmons/n (27,0 %) (P>0,999)
u 0,51 mmoue/n (14,5 %) (P>0,999), pocdopa na 0,19 mmouns/n (7,2 %) (P>0,99) u 0,03

MModb/1t (1,2 %) o cpaBHEHHIO ¢ KOHTPOJIBHOM TPYIIION.
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KanbimeBo-docdopHoe cooTHolIeHHE TakKe ObLIO BBHINIE B MEPBOM M BTOPOM

OTIBITHBIX TPYIINAaX, YeM B KOHTPOJIbHOM rpymme Ha 0,33 u 0,2 (puc.9).

1,54
1,41

1,6
1,4
1,2

0,8
0,6
0,4
0,2

II0CJIC

10

[Iponakcum-B CyOtumuc Kourponbnas

B 10 ®rocie

Puc. 9 KansrueBo-dochopHoe cooTHOIICHNE

Takum oOpa3om, Mbl BUAMM, YTO MpUMEHEHHE NMPoOHoTUKOB «lIpomakcum-By u
«Cy0THnmcy okazano 6J1aroTBOpPHOE BIMSHUE Ha COJIepKaHue Kaiblus U Gocdopa u Ha
KaJTbIIeBO-(hoc(HOpPHOE COOTHOIICHHE.

B.B. Camomarun, A.A. Psanos, T.A. Psanos, 0. A. Psaanosa (2022) B cBOMX
WCCIICIOBAHMSIX TaKXe YKa3bIBAIOT HA TO, YTO Yy MBIUIIT-OPOHIEPOB COIEpKaHUE
oOmiero KajbIMsl B TMEPBOM M BTOPOM OMBITHBIX TIpymmax ObLIO OoJblie, YeM B
KOHTpoJie, cooTBercTBeHHO Ha 0,20 (7,60 %) wu 0,27 wmwmons/n (10,27  %);
Heopranuueckoro docpopa — wa 0,07 (3,21 %) u 0,03 mmons/n (1,38 %), uro

COBIIAAACT C HAIIMMU PECIYyJIbTATaAMMU.

3.4.3 BpIxoa MACHOI NPOXYKIIUH

[Tpumenenue npoduotnka «CyOTHIMC» UMEO MOJOXKHUTEIbHYI0 TEHACHIIMIO HE

TOJIBKO Ha COXPaHHOCTb, AMHAMHKY YKMBOU MAacCCBhI, HO 1 Ha BBIXO[ MSICHOM IMPOAYKIIHH.
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Brixoa norpormienoit Tymku (puc.10) Bo BTOpoii onbITHOM Tpytine Obu1 6ombie Ha 0,3 u

0,5 %, yem B epBOI ONBITHON U KOHTPOJIBHOU I'PyIIIAX.

62,70%

62,70%
62,60%
62,50% 62,40%
62,40%
62,30% 62,20%
62,20%
62,10%
62,00% !
61,90%

[Tponakcum-B CyOtunuc KoutponbsHas

Puc. 10 Beixoa noTpoIIeHHON TYIIIKH YTOK.

B mepBoif 1 BTOpO# OMBITHBIX TPyIIax BbIXOJ MbIMIEUHON TKaHu (puc.l1) Obun
BBIIIIE, YEM B KOHTPOJIbHOU rpymnmne Ha 0,6 u 1,2 %.

W3BecTHO, 4TO TyLIKA YTKU CIaBUTCS HAJIMYUEM BHYTPEHHETO >KMpa, KOJIUYECTBO
KOTOPOTO WUIpaeT HEMAJOBAXKHYIO POJb IMPH MPUTOTOBIECHUH OYJIHOHOB M MSCHBIX
osro1. Bo BTOpO# ONBITHOM rpyTine, T1€ UCIOIb30BaNICS TPOOUOTUK «CyOTHUIUCY» OBLIO
NOJTy4yeHO OoJiblliee KOJIMYECTBO BHYTPEHHETO KHpa. BhIX0I BHYTPEHHETO >KHpa YTKH
ObLJT BBILLIE B MEPBOM M BTOpPOM omnbITHBIX rpynmax Ha 0,7 u 1,2 % mno cpaBHEHUIO ¢
KOHTPOJILHOM Tpynmoil. B KOHTpOJIbHOM rpyIiie OH ObLT HUXKE 110 CPABHEHUIO C TIEPBOM
¥ BTOPOW OMNBITHBIMU IPyIIaMH.

[Ipumenenue npobuoTtuka «lIpomakcum-B» okazano Takke MONOKUTEIBHOE
BJIMSIHUE Ha MSCHYIO MpPOJYKIMIO, HO B MEHBUIEH CTENeHH, YeM MpPOOHOTHUK

«CyOoTHiuc.
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[Iponakcum-B Cybtunuc Koutponbshas

B xup MBIIIEYHAsA TK

Puc. 11 Beixoa MpIllIeYHOM TKaHU U KUpPa, %o

Tak BO BTOpPOl ONBITHOM Tpymme, TA€ NTUIE MPUMEHSIIA TPOOUOTHUK
«CyOtunucy, npenyOoiiHas xuBas Macca Obuia Beiie Ha 99,1 r (2,6%) (P>0,99) u 144
r (3,8 %) (P>0,999) Gosbille MO CPAaBHEHHWIO C TEPBOM OMBITHOW M KOHTPOJIbHOW
rpymnmnamu, a Macca HenorporieHoit tymku Ha 51,2 r (1,6 %) (P>0,99) u 102,6 (3,3 %)
(P>0,999), macca notpoieHoi Tymku Ha 74,8 T (3,1 %) (P>0,999) u 1109 r (4,6 %)
(P>0,999) cootBercTBeHHO (Tab. 17).

B nepBoii ombITHOM Tpymnne, rie Mcnoiib3oBayd npoOuotuk «lIpomakcum-By,
npeayoOoitHas >xuBasi macca Ha 44,9 r (1,2 %) (P>0,99), macca HEMOTPOIICHON TYIIKH
Ha 51,4 r (1,7 %) (P>0,99) u macca notpoienHoi tymku Ha 36,1 t (1,6 %) (P>0,95)
ObLIM OOJIbIIE, YeM B KOHTPOJILHOW TpyMIIEe, OAHAKO MEHbILIE, YeM BO BTOPOUM OMBITHOMN
rpymre Ha 99,1 1 (2,6%); 51,2 1 (1,6 %) u 74,8 T (3,1 %) COOTBETCTBEHHO.

B KOHTpOJIbHOM T'pyIINe 3TH MOKa3aTeu ObUIH HIXKE MO0 CPABHEHUIO C MEPBOU U
BTOPOI1 ONBITHBIMU TPYTIIAaMHU.

Macca JINBCPA BO BCCX I'PYIINAx HC UMCJIa 0co00ro PACXOKIACHUS].
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Tabnuua 17 - AnaTtomudeckast pa3enka TyleK yTOK, T

[Tokazarenn | onbITHAs 2 ombITHas KonTposnbnas
(ITposakcum-B) (Cyotmmmc)
IIpeny6oiinas sxuBas Macca 3723,4 + 14,8" 3822,5+ 11,2 3678,5+9,9
Macca HENOTPOLIEHOM TYIIKH 3058,6 + 7,6 3109,8 7,7 3007,2 = 7,8
Macca nonynoTponeHo TyIIKu 2824,8 + 11,4 2879,3+9,7" 2789,7 + 6,6
Macca noTpoImeHo TyIIKHu 2322,7+9,6™ 2397,5 8,77 2286,6 £ 8,5
["onoBa 150,1+1,8 153,1+1,9™ 149,2+1,4
Hles 190,1+1,8 190,1+2,0 187,1+2,1
Hornu 74,2+0,8 75,0+0,6 74,1+0,8
Cepaue 23,1+0,7 23,1+0,6 22,1+0,5
Ileuenn 90,0+1,3 90,1+2.,4 90,2+1,5
Kuieynuk 192,142,6" 191,2+2.3 190,1+2,2
Kenynok 140,0+0,6 140,1+0,8 137,1£0,7
Jlerkue 52,3+0,8 53,3+0,8 51,2+0,6
I'pynnas gacte, cnuHa
B 1ieniom 1207,1+8,2" 1252,64+9,2™" 1179,7+7,8
Kosxa 162,6+0,1 163,2+0,2 162,5+0,3
Koctu 249,5+2,6 250,2+2,8 250,1+2,2
MBIIIIBI 795,0+3,1 839,2+2,9 767,1+1,6
beapo
B nennom 434,9+2.6 444 1+2 8" 429,243,0
MEIs! 270,6+0,8 277,840,6 262,4+0,9
Koxa 95,2+0,2 96,2+0,2 96,7+0,3
Koctu 69,1+0,5 70,1+05 70,1+0,3
Kpsuio
B 1ienom, © 293,6+2,8" 298,5+3,1" 291,1+2,6
MpIsl, T 137,1+£1,6 142,0+2,0 136,2+1,4
Koxa, T 61,1+0,2 60,6:0,2 60,60,1
Koctu, r 95,4+1,4 95,6+1,5 94 3+1,8
I'osienn
B 1ienom, © 248,1+2,2 252,4+2,3" 244,6+1,8
MpIel, T 174,7+1,3 178,6+1,6 173,4+1,1
Koxa, T 27,6+0,9 27,0+0,6 26,4+0,4
Koctu, r 45 8+0,8 46,8+0,9 44 .840,6
I'y3ka
76,8+1,6 79,8+2,1" 78,8+1,8

P>0,95%; P>0,99**; P>0,999%***
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B nepBoii onbITHOM rpymne rpyaHas 4acTh TYWIKM Becusa Ha 27,4 T (2,7 %)
(P>0,99) Gomnbiie, yeM B KOHTPOJIBHOW TPYIINE, OJHAKO yCTyIaja MoKa3aTeasM BTOPOi
OTBITHOU Ipymnmbl Ha 45,5 1. Bo BTOpo# onbITHOM rpymme e€ Macca Obljia 60Jbliie, 4eM B
NEePBOM OMBITHOM M KOHTPOJIbHOM Tpynmnax Ha 45,5t (3,6 %) (P> 0,99) u 72,9 r (5,8%)
(P>0,999).

Macca Oenep Takke Obljla caMOl BBICOKOW BO BTOPOM ONBITHOM TpyIIE IO
CPaBHEHHUIO C MEPBOM ONMBITHOW U KOHTPOJIbHOU rpynnamMu Ha 9,2 r u 14,9 r (P>0,99). B
IIEPBOM OMBITHOM TPYIIIIE OHU BECWIM Ha 9,2 T MEHbIlE, 4eM BO BTOPOM ONBITHOM
rpynmne, ojgHako Ha 5,7 r© OoJsibllle, YEeM B  KOHTPOJIbHOW  TpyIIe.

B nepBoil onbITHOM Trpynie Kpbuibsg Becwin Oonpuie Ha 2,5 T (P>0,95), uem B
KOHTPOJIbHOM TpyIIie, HO MeHbIlIEe Ha 4,9, 4eM BO BTOPOW OIBITHOM TpyIIIIE.

AHanornyHO Macca TOJEHU OblIa BBINIE B TIEPBOM OMBITHOM TpYyIe IO
CpaBHEHUIO ¢ KOHTposieM Ha 3,5 r (P>0,95), Ho Ha 4,3 T ycTynaer BTOpPOW OINBITHOM
rpyIIIe.

W3 »atoro crnemyer, 4TO HCHOJb30BaHHE MpPoOUOTUKOB «lIpomakcum-By» u
«CyOTunuc» Tpu BBIPANIMBAHWM YTAT TOJIOKHUTEIBHO BIMSIET Ha TOJyYCHHE

MPOJYKIIMU YTKOBOJICTBA.

3.4.4 ®u3NKO-XUMUYECKUI 1 AMUHOKHMCJIOTHBII COCTaB Msica YTOK

[lo @Qu3MKO-XMMUYECKUM CBOMCTBaM MSCO MpPEACTaBIsET  CcOOOi
noJIiaucnepcHyro cucremy. OIHHM U3 TapaMeTpoB, KOTOPBIA H3MEHSIET CBOU
MOKA3aTEeM U M0 KOHTPOJII0, KOTOPOTO MOYKHO CYJIHTh O KaYECTBE MsCa, SABJISIETCS
napamerp pH. Konuentpauusi BogopoHbIX HOHOB (pH) MblllieyHON Macchl
YKUBOTO OopraHu3Ma coctasisieT nopsiaka 7,0 - 7,2, Tlocme y0ost sKMBOTHOTO TIOJT
BO3JIEUCTBUEM  COOCTBEHHBIX  ()EPMEHTOB  MsiCa  HAYMHAETCA  MPOLECC
OMOXMMHMYECKOTO pa3pyLIEHUsI - CaMONPOU3BOJIBHOIO H3MEHEHUS XHMHUYECKOTO
COCTaBa, CTPYKTYPhl U CBOMCTB MSICHOTO ChIpbsl (aBTOJM3). HocuTenb MbllieuHON
HHEPTUU - TJIIMKOTEH pasziensieTcss GepMeHTaMu Ha JTAKTOHOBYIO KHUCIIOTY, UTO, KaK

CJICACTBHUC, IIPUBOANT K YMCHBIICHUIO 3HAYCHUS pH
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3HauyeHue pH MSACHOT'O 3KCTpaKTa OKa3bIBACT CYIICCTBCHHOC BJIMAHHC Ha

I[BET,  MPOJODKUTEIBHOCTh  XPaHEHHs,  BKYC,  MHKPOOHOJIOTHYECKYIO
CTaOMIIBHOCTD, BBIXOJ] U KOHCHCTEHIIMIO Msica U MSCONPOIyKTOB. L[BeT msica yTku
KaK B OIBITHBIX, TaK U B KOHTPOJIGHOH TPYIINax HMEN COOTBETCTBYIOIIYIO OKPACKY,
a IMEHHO KPacCHOBaTO-PO30BYIO.

3amax cOOTBETCTBOBAJI CIIELIUPUIECKUM OCOOEHHOCTSIM YTUHOTO Msica.

Konnentparuss BomopoaHbix wOHOB (pH) Msica BO BCEX OMNBITHBIX W
KOHTPOJILHOM Tpymnmax Oblia B Tpeaesax HOPMBI, YTO TOBOPUT O XOPOIIEM
KauecTBe Msca (Tabi.18).

Tadonuma 18 - Pu3nKo-XMMHUYECKHUA COCTaB Msica

HaumenoBanue I'pynmsr
MoKa3aTtejieu KonTposbHas 1 ombITHAS 2 ONbITHAS
(ITponakcum-B) (Cy0OTHmmnuc)

POu3nKo-XUMHYECKHE MOKA3aTEeIH

pH msica 6,060,111 6,07+0,12 6,05+0,11

MaccoBas nonst Biaaru, % 70,51+0,02 70,94+0,03" 71,02+0,02""

MaccoBas nonst 6enka, % 16,05+0,01 16,07+0,01" 16,19+0,02""

Maccosas nous sxupa, % 24,92+0,01 25,41+0,02° 25,84+0,04™"

MaccoBast 10 301561, % 0,94+0,03 0,93+0,03 0,94+0,02

*kk

P>0,95"; P>0,99"": P>0,999

MaccoBas foJia Biard Obula BbIIIE B TPyMINE, TIE HCHOJIb30BAIM MPOOHMOTHK

«CyOTHnmcy, U oHa MPEBOCXO/IUIIa KOHTPOJBHYIO U MEPBYIO ONbITHYIO Tpyriibl Ha 0,08

1 0,51% (P>0,999).

B rpynmne, rae ucnosb3oBanu yrsataMm npoouotuk «llpomakcum-By, conepikanue
Bnaru Owbuto Beimie Ha 0,43% (P>0,99), yem B KOHTPOJBHOHW TpYIIe, OTHAKO
HE3HAYUTEIBHO HUXKE, yeM BO Bropoil rpymnmne (Ha 0,1%). AHanu3upysi moiaydeHHbIE

PE3yabTaTbl BUAHO, YTO IIPUMCHCHHC HpO6I/IOTI/IKOB IMO3BOJIMJIO YBCIIMYNTH MACCOBYIO

JIOJIF0  BJIary,

Msico gBiIsIeTCS MCTOYHHKOM OHMOJIOTHYECKH IICHHBIX O0enxoB. OCHOBHAS YacTh

JICTKOYCBOSICMBIX OeIIKOB COACPIKUTCA B MBIILICYHON TKaHU.

YTO CIIOCOOCTBOBAJIO COXpPaHCHHUIO €0 COYHOCTH M HCKHOCTH.
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[lumeBass LIEHHOCTh Msica ONpENENseTCs MUTATEIbHOM U OMOJOTHYECKOM
IIEHHOCTBIO, TMPEXKC BCETO COMEPIKAIICHCS B HEM OCJIKOB, XOPOIIO COATaHCHPOBAHHBIM
COCTaBOM aMHMHOKHCIIOT. BBICOKOI OMOJIOTMYECKON IEHHOCTHIO 00JIaaloT W JIydlle
YCBAaMBAIOTCS  OpraHu3MoM  Oenku, Hauboree OJM3KME IO  CBOWCTBAM U
AMUHOKHCJIOTHOMY COCTaBy K COCTaBy OCJIKOB OpraHM3Ma 4YelOBEKa, TakKKe OHa
3aBUCHUT OT IMOJIHOTHI COJIEP>KaHMS B HEM OEJIKOB, KUPOB, YIJIEBOJIOB, MUHEPAIbHBIX U
OKCTPAKTUBHBIX BEIIECTB, BATAMUHOB U IP.

Bo BTOpoOif OMBITHON Tpynme KOJUYECTBO Oelka ObLIO BBINIE MO CPABHEHUIO C
KOHTPOJILHOM M MepBOi omnbITHOM rpynmnamu Ha 0,14 (P>0,999) u 0,12 % (P>0,999). B
MIEPBOM OMBITHOM TpyIIie MaccoBas J0JisA Oelka MPEBOCXOAMIA KOHTPOIBHYIO TPYIITY
Ha 0,2 % (P>0,999), Ho ObuIO HUXeE, YeM BO BTOpoi ombITHOM rpymnme Ha 0,12 %. B
KOHTPOJILHOM TpYIIiEe cojJep)kaHue Oeyika ObLIO MEHbINIEe, YeM B OIBITHBIX TpYIIaXx.
Hcxons W3 TOMYyYEHHBIX JaHHBIX BHJIHO, YTO NPUMEHEHHE MaHHBIX MPOOMOTHKOB
0JIarOTBOPHO BJIMSIET HA PUBUKO-XUMUYECKUN COCTaB Msca.

YBenmuueHUsT KONMMYecTBa Oeidka B HAMIUX OKCICPUMEHTAIBHBIX TPYIIIaX,
MOJIYYaBIIMX OMOJOTMYECKH AKTUBHBIC BEIIECTBA COBMAAAIOT C HCCIeAOBaHHSAMU B.
Jlykamenko ¢ coaBT. (2011) nmpoBoAMBIINX UCCIIEIOBAHUIX Ha Kypax-Opoitnepax. Umu
YCTaHOBJICHO, YTO TIPH HCIIOJIB30BAHUM TPOOHMOTHKA «MOHOCTOPHUH» COACpKaHUE
Oenka B TPyJIHBIX MbIIIIAX y netymkoB 0bu10 23,20 %, uro Ha 1,60 % BbIIIE, YeMm B
KOHTPOJIbHOM TPYIIIIE.

OO6miee conepaHW€ MUHEPAIBbHBIX BEIIECTB MOXKET OBbITh  OMNPEIEeSICHO
o30JieHHeM. 30J1a TIPEACTABISIET COOOM MHHEPATbHYI0 YacTh MPOIYKTa, MOJYyUYCHHYIO
MOCJIe CKMTaHWUS OPTraHWYECKHUX BEIIECTB. B COCTaB MHHEpAIbHBIX BEMICCTB BXOIST
XJOpHUCThIe, GpocopHbIe U CynbdaTHbIC, KAPOOHATHBIE, COJIM Kajlus, HATPHUsS, MAarHUs,
kanmbiusg. CofepikaHusi 30JIbI J1aeT MPHUOIMIKEHHOE TMPEICTABICHUE O KOJUYECTBE
MUHEPaTbHBIX BEIICCTB B IPOIYKTE.

ConepsxaHue 30JIbI B MSCE MCCIEAYEMbIX HAMU YTOK HaXOJWUJIOCh B TMpesernax
COOTBETCTBYIOIIMX HOPM M HE3HAYUTEIBHO PA3HUIOCH MEXIY IEpBOH M BTOpPOH

onbITHRIMU TpynnamMu Ha 0,01%.
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[TocTosiHHOE ynoTpebsieHne Msica co clieaMu IPOTUBOMMKPOOHBIX IPENapaToB
CIOCOOCTBYET Pa3BUTHUIO YCTOWYMBOCTH OaKTEpHid, SBISIOUIUXCA HOpMaJbHOU (Iopoii
YeJI0BEKa, HO CIHOCOOHBIX BbI3BaTh OOJIE3Hb NPU CHWKEHUHM HMMYHHOI'O CTaryca
opranu3zma. [loaTomy B cBoell paboTe MBI MPOBEIM HCCIEAOBAHHWE MsCa Ha HaJU4ue
AHTUOMOTHUKOB.

B pesynbrarax mnpoBeNEHHBIX HCCIEJOBAHMM HaMHM HE ObUIO OOHApYKEHO
HaJIM4MsI aHTHOMOTHKOB B 00pasiax msica. (Tadi. 19).

Hcxons W3 MOMYyYEHHBIX pE3yJbTaTOB BUIHO, YTO MPHUMEHEHHE MPOOHOTHKOB
SBJIIETCSL QJIbTEPHATUBOM NPUMEHEHUIO AHTUOMOTHKAM, IIO3BOJISAIOIIAS IOBBICUTH
COXPaHHOCTh MOTOJIOBbS, YIYYIIMTh MOKA3aTed MSCHOW MNPOAYKIHH U TOIYYUTh
KaueCTBEHHYI0 M 0e30macHyro MsCHYI mnpoaykiuio yTkoBojcTBa (ITomosrox O.H. ¢
COaBT., 2022).

Tabnuua 19 - Hanuure aHTHOMOTUKOB B MsICE YTOK

IToka3arenp I'pynmsr
1 onbiTHAsA 2 omnbITHAA KonTponbHas
(ITponakcum-B) | (CyOtumnuc)

JleBomuuieTuH (MI/KT)

HE 00HAPYKEHO

HE 00HAPYKEHO

HE 00HAPYKEHO

TeTpauuknuHoOBas
rpynna (en/r)

HE 00HAPYKEHO

HE 00HAPYKEHO

He 0OHaApPYKEHO

barutpanus (en/r)

HE 00HAPYKEHO

HE 00HAPYKEHO

HE 00HAPYKEHO

buonoruueckas eHHOCTh Msica 3aBUCUT OT KauecTBa OEKOBBIX KOMIIOHEHTOB,
UX [EPEBAPUMOCTH, a TAKXKE COATaHCUPOBAHHOCTH aMUHOKHUCIIOTHOTO COCTABA.

AMUHOKHUCIIOTHBIA COCTaB Oeflka Msica MTULIbI MOKHO M3MEHSTh BKJIIOYEHHUEM B
OCHOBHOM  pallMOH  pa3JIMYHbIX  OHOJOTMYECKUX  AKTUBHBIX  BEIIECTB  WJIU
MCIIOJIb30BAaHUEM HETPAJAUIIMOHHBIX KOpMOB (3a00n0THEIX M.B. ¢ coasrt., 2016).

ApruHvH — 3aMeHsieMas aMUHOKHUCII0Ta, OJHAKO 10 MHEHHUIO YYEHBIX XOTh OHA U
BbIpa0aThIBae€TCA B OpraHU3Me, HO B HEOOIbIIOM KoyinuecTBe. [103TOMYy OYeHb Ba)KHO
JUIS TIOAJIEpKAHUSL ApTMHUHA Ha HY>)KHOM YPOBHE MOIOJHATh €r0 U3BHE C MTPOJYKTaMH,
B KOTOPBIX COJAEPKUTCS 3Ta KUCIIOTA, TMOO ¢ J0OOaBKaMHU.

B KOHTpOJIBHOM TpymIle COAECPKAHUE HTOM AMUHOKHUCIOTHI MEHBILEE BCEro II0

CPaBHEHMIO C IIEPBOW M BTOPOW OIBITHBIMHU IpynnamMu. B mepBoi onbITHOM rpynme eé
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ombiTHOM Tpymme Ha 0,04 1/100r (3,5 %) cooTBeTcTBeHHO (Tab. 20).

Ta6muna 20 — Coaepskanue aMHMHOKHCIIOT B MsICE YTOK, N=6

["pymribl
IToka3arenp 1 onbITHAsA 2 onbITHAA KonTposbHas
(ITposnakcum-B) | (CyOtuiuc)
3aMeHUMble aMHHOKHCJIO0THI, I/100r
ApruauH 1,13+0,02" 1,12+0,02 1,08+0,01
['munun 0,99+0,01 0,9440,01 0,9440,01
CepuH 0,76+0,02 0,75+0,02 0,70+0,09
AnaHuH 1,15+0,01™ 1,09+0,01 1,11+0,01
HucTun 0,27+0,01™ 0,24+0,01 0,23+0,01
AcnaparuHoBasi KUCJIOTa 1,76+0,01 1,74+0,01 1,74+0,01
['myTamMuHOBAs KHCIIOTA 2,84+0,01 2,82+0,01 2,82+0,01
Tuposun 0,69+0,01™ 0,66+0,02 0,64+0,02
ITponun 0,88+0,01 0,85+0,01 0,86+0,01
OKCHUNIPOJIUH 0,042+0,001 0,044+0,001 | 0,043+0,001
CymMa 3aMEHUMBIX 10,99 10,68 10,56
AMHHOKHCIIOT
He3ameHuMble aMMHOKMCJI0THI, I/100r
JInsun 1,56+0,02™ 1,51+0,02 1,49+0,01
deHnnannH 0,75+0,01 0,74+0,01 0,73+0,01
Jlewmna 1,54+0,01 1,52+0,01 1,51+0,01
N3onennuH 0,93+0,01 0,93+0,01 0,93+0,04
MeTHoHuH 0,49+0,02 0,47+0,02 0,46+0,01
Bamun 0,94+0,02 0,92+0,01 0,91+0,01
TpeonuH 0,77+0,06 0,75+0,05 0,75+0,05
I'mctnonu 0,47+0,01™ 0,46+0,01 0,42+0,01
Tpunrtodan 0,251+0,003 | 0,266+0,003"" | 0,249+0,002
CyMMa HE3aMEHUMBIX 7,70 1,57 7,45
AMHHOKHCIJIOT

P>0,95%; P>0,99**; P>0,999**

Baxnoi ML OpraHu3Ma ABJICTCA 3aMCHHUMAsA aMHMHOKHCIIOTA-TJIMOWH, KOTOpasa
MpeKAC BCCTO Ba’KHA TCM, YTO ITOMOTACT IICPCIKUBATL CTPCCCOBBIC CUTYAIIUH. FJ'II/II_II/IH
YAUBUTCIIbHAA aMHWHOKHUCIIOTA C YHHUBCPCAJIbLHBIMU cBorictBamMu. M1 xXOTh OpraHu3M Hu
IIPOU3BOAUT ee CaMOCTOSATCIIbHO, YaCTO HUCIIBITHIBACT B HCM ITOBBIIIICHHYIO HOTpe6HOCTB.

B mnepBoii ombITHOW rpynme, rae yrsatam npuMeHssin npoouotux «lIpomakcum-By
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nokasarelib ruiuHa O0bu1 Oosbine Ha 0,05 /100 mr (5,1 %) o cpaBHEHHIO CO BTOPOIl U
KOHTPOJIBHOM TIpynmnamMud. Bo BTOpOM ONBITHOW TpyIIIE COAEPNKAHUE JTAHHOU
AMUHOKHUCIIOTHI OBLJIO HaApaBHE C KOHTPOJIbHOM TPYIIION.

[uctun — cepocojepkaiias aMUHOKHCIOTa. [l0 HEKOTOphIM HMCTOYHHUKAM,
NPUHAICKUT K YHCITY YCIOBHO HE3aMEHHMBIX. A 3TO 3HAYUT, YTO B HOPMAaJIbHBIX
YCIIOBUSIX OpPTaHU3M CIHOCOOEH CaMOCTOSITENIbHO O0eCreduTh ce0si ATUM BEIECTBOM,
MEXIy Te€M, OBIBAIOT CiIy4au, KOTJa HYKHO HOMNOJHSAThH 3amackl aMUHOKHUCIOTHI U3BHE.
OmnHa w3 (akTopoB, TPEOYIOMMX JAOMOTHUTEIBHBIX «IIOCTABIIMKOBY» IUCTHHA —
MHTCHCUBHbIE (PU3NYECKUE HArpy3KH, CTpPeCChl U 00e3HU. B nepBoil onbITHON rpymme
ATOT MOKAa3aTesb ObUT OOJIBIIE, YEM BO BTOPOM OIBITHOM M KOHTPOJIBHOM Trpynmnax Ha
0,03 /100 r (11,1%) (P>0,95) u 0,04 r/100r (14,8 %) (P>0,99). B KOHTpOJIbHOI IpyIIIe
oH Ob11 Ha 0,04 1 0,01 /100 r MeHbIIIE, YeM B MIEPBOM U BTOPOM OMBITHBIX Ipymmax. Bo
BTOPOM OMNBITHOW Ipynne oH ObUT BbILIE, YeM B KOHTpoJibHOHM rpymme Ha 0,01 1/100r
(4,2 %), omnaxo Ha 0,03 r/100r (11,1 %) MeHbIIe, YeM B TIEPBO# OMBITHOM TPYIIIIE.

AnaHuH SBISETCS CTPYKTYPHBIM KOMIIOHEHTOM KAapHO3MHA, OCHOBHBIE 3aIaChl
KOTOPOr0 KOHLUEHTPUPYIOTCS NPEUMYIIECTBEHHO B CKEJIETHBIX MBIIIIAX, YACTUYHO — B
KJICTKaxX TOJIOBHOI'O MO3ra M cepAla. B nmepBoil onbITHON rpymnie coaep:KaHue ero ObLIo
OoJbIIIEe, YEM BO BTOPOM OMBITHOM M KOHTpoJibHOM rpymnmax Ha 0,06 (5,2 %) (P>0,99) u
0,04 r/100r (3,5 %) (P>0,99).

AcraparuHoBasi KMUCJIOTa — 3aMEHUMAs KUCIask aMUHOKKCIIOTa. JTO 3HAOTEHHOE
BEILECTBO UIPAaET BAXKHYIO POJb Uil MPABWIBHOIO (DYHKIIMOHMPOBAHWS HEPBHOM U
SHIOKPUHHON CHCTEM, a TaKXe CIOCOOCTBYEeT BbIPAOOTKE HEKOTOPHIX TOPMOHOB
(comaToTpornMHa, TECTOCTEpOHa, IMporecTepoHa). B TmepBoi ONBITHOW TpyIIie
CoZiepKaHHUEe ITOM aMHUHOKHCIOTHI Oojbiie W mpeBocxoauT Ha 0,02 r/100mr (1,1 %)
BTOPYIO OMNBITHYIO U KOHTPOJBHYIO TPYyMIbl. B KOHTpPOJBHOW rpymnne coaepkKaHue
acllapariHOBOM KHUCJIOTHl MEHbBLIE I10 CPAaBHEHMUIO C IMEPBOM OIBITHOM TIPYNION U
HapaBHE CO BTOPOU.

['myTamuHOBasi KUCJIOTa SBISETCS HEMPOMEAUMATOPOM W MPUHAJICKUT K KIACCy
3aMeHUMbIX. OHa OTBeYaeT 3a mepeladyy HEPBHBIX HMMITYJIbCOB, BIMAET Ha paboOTy

HEHTPaJbHOW  HEPBHOM  CHCTEMbI,  O0JIaJjaeT  MCUXOCTUMYJIUPYIOUIUMH U
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BO30Y)K/IAOIMIMMHU  CcBOMcTBaMu. EciM  BO3HHMKAeT MOTPEOHOCTh  MOAJEPXKATh,
BOCCTAHOBUTH (PU3WYECKHUE CHIJIBI, HAPAaCTUTh MBI, TOTJA CJICAYeT BBOJUTH B
palMoH TIyTaMHH, a JUIsl TICUXUYECKOro 3JI0POBbs Ba)KHA IIyTaMHUHOBas Kuciora. B
NEepBOM ONBITHOM Trpymme, TAe yTiITaM NOpuMeHsiin npoouotuk «lIpomakcum-By
CoJiep)KaHue TIIyTaMHUHOBOH KHCIOTHI Obuto Bbimre Ha 0,02 1/100r (0,7 %), weM BO
BTOPOM U OINBITHOMW IPyIIaXx.

N3 Tupo3uHa B opraHu3Me BbIpaOaThIBAETCS aJpEHAIMH. DTOT TOPMOH CYXaeT
cocylibl, Oyarofapsi yeMy nepepacnpeacssieTcss 00beM KpOBU B OpraHu3Me, U OHa U3
MEYCHU M CEJIE3EHKU OTTEKAET B COCYbI Teja, MOMOJHSS 00beM IUPKYIUPYIOIICH B
HUX KpOBH. B pesynbTare cocyibl, BEAYyIIUE K CEPAIly U MO3TY, PACHIMPSIOTCS, U
YIIy4IIIaeTCsl KPOBOCHAOXKEHUE OpraHOB. B KOHTPOILHOI rpyIine cojep:kanue THPO3nHa
MEHbIIIE BCETO MO CPaBHEHUIO C MEPBOM U BTOPOM onbITHRIMU Tpynnamu Ha 0,05 r/100r
(7,2%) n 0,02 1/100 T (3,1%) COOTBETCTBCHHO.

[IponuH B OpraHu3Me CHHTE3UPYETCS M3 TIIYyTAMHUHOBOW KHUCHOTHL I[Iponun
BXOJUT B COCTaB MHCYJIMHA, aJJpEHOKOPTUKOTPOIHOIO ropMoHa, rpamunuanHa C u
JIPYTUX OWOJIOTMYECKH BaXKHBIX IenTuaoB. IIponmwH cmocoOcTByeT (hopMHpOBAHHIO
3I0POBBIX CYCTABOB, YKPEIUISIET CEPACYHYIO MBIIIIY, 3allUIIAET CTEHKH COCYOB,
y4acTBYET B 00pa30BaHUM BaXKHBIX MENTUAOB, B TOM YHCIIC U aJpeHaInHa U obJiazaet
AHTUOKCUJIAHTHBIMU CBOMCTBAMHU. ODTO OJIHA W3 IJIaBHBIX aAMHHOKHUCIIOT, KOTOPYIO
OpraHu3M HCIOJB3YeT Jisg BBIPAaOOTKH KojulareHa. KosuiareH sIBisieTCs TJIaBHBIM
CTPOUTEJIbHBIM MaTEpPUAJIOM JJI OpraHu3Ma, B OCOOCHHOCTH JIsl KOCTEH, CYXOKUIIUH,
cBs30K. Koxka Takxke colepkuT KoiulareH. McXxolas W3 MOJIy4EHHBIX PE3yIbTaTOB
MIPOBEJICHHOTO HMCCJIEOBAHUS CJIEYEeT, YTO B TNEPBON OMBITHOM TPYIINE COJEpPIKAHUE
naHHON aMUHOKKCITOTH ObuT0 Ha 0,03 r/100r (3,4%) 1 0,02 r/100r (2,3%) Oosbiie mo
CPaBHEHHUIO CO BTOPOM OIBITHOW W KOHTPOJIBHOW IPYIIIAMMU.

Takum o00pa3oMm, cymMMa 3aMEHHUMBIX AMUHOKHUCJIOT Oo0Jiee BBICOKas B TEpPBOM
ombiTHOM Tpynme — 10,99 r/100r, uro Ha 0,31 u 0,43 1/100r Gosbiie, YeM BO BTOPOW
ONBITHOM Y KOHTPOJIbHOM I'pynniax. Bo BTOpO ONBITHOM IPYIMIE OHA 3aHUMAET CPEIHIOI0
MO3UIINIO0 MEXKTYy TIEPBOM OIMBITHON M KOHTPOJIBHOM Tpymnnamu, a uMeHHo Ha 0,31 r/100r

HUKE, 4YeM B MepBoil onbITHOM rpyme u Ha 0,12 1/100r Bbiie, yeM B KOHTPOJIBHOM, 4TO
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yKa3bIBaeT Ha OJJAarOTBOPHOE BIMSIHUE MPOOMOTUKOB Ha KM3HEACATEIHLHOCTh OpraHu3Ma
YTOK U Ka4€CTBO MscCa.

[Ipoananu3upoBaB COAECPKAHUE AMUHOKHUCIOT, Mbl BHJIMM, YTO HCIIOJb30BaHUE
npobuoTuka «IIponakcum-By M0O3BOJIAET yAyUIIUTh AMUHOKUCIOTHBIN COCTaB YTUHOTO
Msca.

Opranusm BbIpa0ATHIBAET COTHHU AaMUHOKHUCIIOT, HO OH HE MOXET IMPOU3BECTU
JIEBSITh U3 T€X AMUHOKHCIIOT, KOTOPBIE HYKHBI ISl POCTa W Pa3BUTHUS U MX MOXKHO
MOJIYYUTh TOJIBKO U3 MU, OHU HA3BIBAIOTCS HE3aMEHUMBIMU aMUHOKHUCJIOTAMM.

JIu3uH urpaer Ba)XHYIO POJIb B OpraHu3Me, OObEIUHUBIIUCH C BUTAMHUHAMH,
YKPEIUIAET UMMYHUTET, COXpaHssl 3J0POBbE. Y YTAT, KOTOPHIM MPUMEHSIIU TPOOUOTUK
«IIponakcum-By, mokazaTenab 3Toi aMMHOKHUCIOTHI cocTaBmi 1,56 /100 1, yto Ha 0,05
r/100r (3,2%) u 0,07 /100 t (4,5 %) (P>0,99) GoJbiie, YeM BO BTOPOW OIBITHOW M
KOHTPOJIbHOM TpyImnax.

deHUNIaTaHUH —  HE3aMEHUMas  apoMaTH4ecKass  aMHUHOKHUCIOTa.  JTa
AMUHOKHUCJIOTa HE3aMEHHMMa IS HOPMAaJIbHOTO (DYHKIMOHUPOBAHUS ILEHTPAIBHOU
HEpPBHOU cucTeMbl. B mepBOil OMBITHOM Trpymme oHa Obla OoJibllle, YeM BO BTOPOH
OMBITHOM M KOHTpodsHOM Tpynmnax Ha 0,01 r/100 r (1,3%) u 0,02 /100 r (2,7 %), BO
BTOPOU TPYIITIE €e cojepkaHnue ObUT0 MeHbIIe, ueM B repBoi, HO Ha 0,01 /100 r (1,3
%) OoJIbIlIe, YeM B KOHTPOJIC.

Jletinun (cokp. Leu wim L) npencrasnser co0oit He3aMEHUMYIO alu(aTHIeCKyIO
AMHHOKHCJIOTY C Pa3BETBJIEHHOM LEMOYKON. JICHIIMH ABISETCS OOHOM M3 HE3AMEHUMBIX
AMUHOKHCJIOT, KOTOPasi HE CUHTE3UPYETCS KIIETKaMH OpraHu3Ma, o3TOMY MOCTYIAeT B
OpraHu3M HCKIIOYUTEIHLHO B COCTaBe OEIKOB HaTypaibHOM mnuimu. OTCYTCTBHE WU
HEXBaTKa JICWIIMHA B OpPraHW3ME MOXET MPHUBECTH K HAPYIICHHSIM OOMEHA BEIIECTB,
OCTaHOBKE POCTa U Pa3BUTHS, CHUKECHHUIO MacChl Tejaa. B mepBoi M BTOPOM OIBITHBIX
rpynmnax ero cojiep>kanve Obuio Oosiblie, 4eM B KOHTpoJbHOU rpynne Ha 0,03 /100 r
(2,0%) 1 0,01 /100 r (1,3 %).

N3oneidunH — 310 HE3aMEHUMasi AMUHOKUCIIOTa, Y KOTOPOW OJHA U3 OCHOBHBIX
GyHKUMA — MPOU3BOJCTBO MPOTEUHOB, U OHA SIBJSETCS MaTepUalIOM - OCHOBOM ISt

0enkoB. Bo Bcex rpymnmax ero coaep:xanue ObuIo 0JIMHAKOBO.
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MeTnoHuH - He3aMEeHMMasi aMMHOKHCIIOTa - He00X01uMa JJIsi CHHTE3a XOJIMHA, C
NeUIIMTOM KOTOPOTO CBS3aHO HapyIIeHHE CHHTe3a (POC(OIUNUIOB U3 KUPOB U
OTJIOKEHHE B TIEUEHHU HEeUTpanbHOro xupa. [Ipu neduimre 3Toro none3Horo BeniecTna
OpraHu3M TepseT CIOCOOHOCTh K CaMOOYMIIEHUIO, TOSBIAIOTCS OTEKH, BbI3BAaHHBIC
JMIIHEN XUIAKOCTBhIO B TKaHAX. B mepBOM ONBITHOM TpymIle COACPKAHUE METHOHWUHA
ob110 Oostbie Ha 0,02 1/100 1 (4,1%) 1 0,03 /100 1 (6,1 %), yeM BO BTOpOM OMBITHOH U
KOHTPOJIBHOM TPyIIIax.

Banun— anudarudeckas aMIHOKHCIIOTa, 00J1a/1a10111asi HETIOJIAPHBIM XapaKTePOM.
TecHo cBsizaHa C JEHIIMHOM M W30JEUIIMHOM, C KOTOPHIMU UMEET Psii OOIIMX CBOWCTB.
Ot ruapodoOHbIE BElIECTBA PEIKO MPUHUMAIOT y4aCTUE B OMOXUMHUYECKUX PEAKIUSX,
HO UTPAIOT BaXXHEUIIYIO POJIb B ONPECICHUN TPEXMEPHOU CTpyKTypbl OenkoB. Kpome
TOT0, BaJIMH CIIOCOOCTBYET MOTJIOUIEHUIO ApYrHMX aMUHOKHUCHIOT. Bamun (B Buge L u D
M30MEpPOB) U3BECTEH TaKXK€ KakK TJIIOKOTeHHas aMHHOKHCIOTa. To ecTh IMpu
HEOOXOJMMOCTH TME€YEeHb CIOCOOHA TpaHCHOPMHUPOBATH 3TO BEIIECTBO B IIIIOKO3Y,
KOTOPYIO MBIl 3aT€M MCHOJB3YIOT B KayeCTBE JOMOJHUTEIBHOTO HWCTOYHHKA
sHeprun. Kpome TOro, CiyKUT UCXOJHBIM MAaTE€pUaioOM Ul CMHTe3a BUTaMuHA B3 u
NEeHUIWUTMHA. B TepBOil M BTOpPOHM OMBITHBIX TpyNMax KOJIMYECTBO BajuHa ObLIO
Oosbie, 4eM B KOHTposIbHBIX Ipynnax Ha 0,03 r/100 r (3,2%) u 0,01 /100 r (1,1%).

B nepBoii onbITHOM Tpyniie KomdecTBO TpeoHnHa coctaBuiio 0,77 1/100 1, uro
M0 CPABHEHHUIO CO BTOPOM ONBITHOW M KOHTPOJbHOU rpynnamu Oosnbiue Ha 0,02 /100 r
(2,6 %). Tpeonun, Hapsay C UUCTCHHOM, JIM3MHOM, AJIAHUHOM M acHaparnHOBOMN
KHUCJIOTOM aKTHUBU3UPYET B OPTaHU3ME IMPOLIECC BHIPAOOTKU aHTHUTEN, YTO, B KOHEYHOM
CYETE, YKPEIUISIOIIE IEUCTBYET HA UMMYHHYIO CUCTEMY.

B mepBoii 1 BTOPOU OMBITHBIX TPYIIax MOKa3aTelb TUCTUANHA OB OOJBIINE 1O
cpaBHeHMIO ¢ kKoHTposeMm Ha 0,05 /100 r (10,6%) (P>0,99) u 0,04 r/100 r (8,7%). Oana
u3 HanOosee SIPKUX XapaKTePUCTUK TUCTUAMHA — BO3MOKHOCTh TPaHC(HOPMUPOBATHCS B
Ipyrue BEUIECTBA, HANpUMep, B THCTaMUH, KOTOPBIM Y4YacTBYeT B  psle
METa0O0JIMYECKUX PEaKUUid, BXOAUT B COCTaB I'e€MOIJIO0MHA, MO3TOMY CIOCOOCTBYET
CHA0XKEHHUIO KUCIOPOJAOM OpraHoB M TkaHe. Kpome TOro, momoraer BBIBOJIUTH W3

OopraHu3Ma TsKCJIbIC MCTAJJIbl, BOCCTAHABIIMBATH TKAHW U YKPCIUIATh UMMYHHWTCT.
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Tpuntodan — 3TO0 He3aMeHUMash aMHUHOKHCIIOTa, HEOOXOAMMas HIJisi CO3IaHus
NPOTEMHOB W I KOPPEKTHOTO TMPOTEKAaHWS MHOTUX OOMEHHBIX TIPOIIECCOB B
opranusme. Bo BTopoii onbITHO# rpymme Hamuuue Tpuntodana Ha 0,015 r/100 r (5,6
%) n 0,017 /100 r (6,4 %) (P>0,999) Obuto GoJjbllle, YeM B TEPBOI OMBITHON U
KOHTPOJIBHOM Tpynmax. B mepBoW ONBITHOM TIpyIIIE COJAEpXKAHUE JaHHOU
aMUHOKHCJIOTHI ObLJI0 OoJibiiie, yeM B KoHTposdbHOU Ha 0,002 /100 r (0,8%), ogHako
HYDKE 10 cpaBHEHUIo co Bropoi — Ha 0,015 /100 1 (5,6 %).

Jlns Oomee mNOMHOM OLICHKH OHOJIOTMYECKOM I[EHHOCTH MsCa IITHIEI II0
AMUHOKHCJIOTHOMY COCTaBY OBLJIO OMPEEICHO COOTHOIIEHUE KOJIMYECTBA TpUnTodaHa

K OKCHUNpOJIMHY (puc.12). B KOHTpPOJIBHON Tpymnme 3TO COOTHOIICHHE ObUIO HMXKE IO

CPaBHEHHUIO C MEPBOM U BTOPOM onbITHBIMU rpynnamu Ha 0,19 u 0,23.

6,05
6,05 5,98

5,95
5,9
5,85

5,79
5,8

5,75
5,7
5,65

IIpoakcum- B
Cyotunuc

KonTposnbHas

Puc. 12 CooTHouienue TpuntodaHa K OKCUITPOIUHY

[Ipumenenue ytsatam npobuotrka «lIporakcum-By» okazano mojoxxurenbHOe
BJIMSITHUE HA COJEP)KaHHWE AMUHOKHUCIOT B MsCE M INPEBOCXOAWIO IOKA3aTeld YTOK
BTOPOW OMBITHOM TPYMIbI, T/i€ TPUMEHSIIN NpOoOHOTUK «CyOTHIMC» U KOHTPOJBHOM.
HcnonpzoBanue mnpodbuotuka «CyOTHIMC» 3aHAJIO CPEIWHHYIO TO3MIHIO, €ro

NoKa3aTeu ObLIIN HUKE TIEPBOM OIBITHOM TPYIIIbI, HO BBILIE KOHTPOJIBHOM!.
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B rpynne He3aMeHUMBIX aMHHOKHCIOT MbI HaOJIOAAaeM, 4TO UX CyMMapHOCTb
BBILIE B IIEPBOM ONBITHOM IPyNIE IO CPABHEHHUIO CO BTOPOW ONBITHOM W KOHTPOJBHOU
rpynmnamu Ha 0,13 u 0,25 1/100r. Bo BTOpO# ONBITHOM TpyIIIie CyMMa UX MEHbIIE, YeM
B rnepBoil ombiTHOM rpymme Ha 0,13 r/100r, omnako Beimie Ha 0,12 r/100r, yem B
KOHTPOJIBHOM TPYIIIIE.

Takum 00pazoM, MOXKHO CKa3aTh O TOJIOKUTEIILHOM BJIMSHUU MPOOMOTUKOB Ha

aMUHOKMCJIOTHBIN COCTaB Msca YTOK.

4. S9KOHOMUMNYECKASA DOPPEKTUBHOCTbD

IIo pe3yiibTaTaM IIOHMCKOBOI'O OIIbITa OBLIO YCTAHOBJICHO, 4YTO IIPUMCHCHHUC

npobuoTnka «CyOTHIIMC» TO3BOJIMIIO YBEITUYUTh MPOIEHT coxpaHHocTu Ha 31 u 23 %
10 CPaBHEHMIO C aHAJIIOTaMU NIEPBOM ONBITHOM, Tl MPUMEHSUIH MpoOHoTUK «IIpoakcum
-B» no HHCTpYKIMY IPOU3BOAUTEIISL, U KOHTPOJIBHOM rpymnnaMu. CpelHss )KxuBas Macca
BO BTOPOW ONBITHOW IpyIIie yBeanuuiach Ha 248,4 n 226,8 T 110 CpPaBHEHHIO C NEPBOU
ONBITHOM W KOHTPOJIBHOW TpPYIIIaMH, YTO I1O3BOJIMJIO IOJYYUTh JOIOJHHUTEIBHYIO
npuObUTH B pasmepe 3827,73 py0. u3-3a BHICOKOM COXPAHHOCTH HECMOTPS Ha TO, YTO B
ATOM rpyIle KopMa Yo 0oJiblle MO CPaBHEHUIO C APYTUMHU rpymnamu (Tadm.21).

Tabnuna 21 — Sxonomuueckast 3pGEeKTUBHOCTH MOMCKOBOTO OMBITA

ITokazarenn I'pynnsr
1 onbITHAs 2 onbiTHast | KoHTposbHas

(ITpomakcum-B) | (CyOtumuc)
KomuyectBO  mOrosioBbsI HAa  KOHEII 34 49 38
DKCIIEPUMEHTA, TOJI
CoxpaHHOCTb, % 68 99 76
Cpenusis sxkuBas Macca 1 rour, T (60 cyTku) 3423,3 3671,7 3444.9
OO6mmue 3arpaTsl, pyo 13450,16 18119,15 14448,33
BanoBelif mpupocT KUBOW MacChl 10O 116,39 179,91 130,90
rpymmne, Kr
[lena peanuzanuu MpoIyKIuH, pyo / KT 153,0 153,0 153,0
Bripyuka oT peanuzanuu NpoayKIuu, pyo 17807,67 27526,23 20027,7
[TpuObLTb OT peanu3aiu NPOAYKIHH, pyo 435751 9407,10 5579,37

PenrabenpHOCTD, % 32,4 52,0 38,6
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IloBblIIEHNE TIPOLIEHTA COXPAHHOCTH U YBEIUYECHUE )KUBOM MAcCChl YTOK IIPUBEIIO
K TOJIyYEHHIO OOJIBIIEr0 KOJIMYECTBA NPOAYKLIWHU, W, CIECIOBATEIbHO, Mbl MOJTYYUIIU
penTabenbHOCTh Bhilie Ha 19,6 u 13,4 % mno cpaBHEHHIO C MEPBOM W KOHTPOJILHOM
TPYIIION.

[Ipu ucnonb3oBanuu  mpobuotuka  «llpomakcum-By», 10  HHCTPYKINH
IIPOU3BOJAMTEISA, IPOLICHT COXPAHHOCTH ONYCTWICA HM)KE€ OTMETKHM I0Ka3aTess
KOHTpOJIbHOM rpynnbl Ha 8%. CpenHsst kMBash Macca YTOK TakkKe Oblla HUXKE
KOHTPOJIbHOU Tpynmbel Ha 21,6 T. JlomOJHUTENHHON TPHOBUTM MBI HE TONYYWIA H
IPOLEHT PEHTA0ENbHOCTH OBbUT HUXKE IO CPaBHEHUIO CO BTOPOM M KOHTPOJBHOU
rpynnamu Ha 19,6 u 13,4 %.

Taxum o6pazom, ucnosiabzoBanue npoorotuka «IIposakcum-B» nmo uHCTpykuuu
IIPOU3BOMTEIIA 1aJI0 OTPULIATEIBHBIE PE3YJIBTAThl IO BCEM IOKA3ATENSAM ITPOBEACHHBIX
uccienopanuii. I[loatoMy Hamu Oblia TpoBeneHa paboTa Mo pa3pabOTKe HOBOM
JO3UPOBKM U CXEMbl NPUMEHEHUS JTOr0 NPOOMOTHUKA MPUMEHUTEIBHO IS
BOJOIUIABAIOMICH MTULIBI, KOTOPBI MPUMEHWIN B JATbHEHIINX MCCIEAOBAHMIX, U OBLI
NOJlydYeH MaTeHT Ha n3oopereHue «CrnocoO BeIpalIUBaHUS YTAT.

B X0ac IICPBOI'O HAaY4YHO-UCCJICAOBATCIIECKOI'O OKCIICPUMCHTA OBLIIO

YCTaHOBJIEHO, YTO MpUMeHeHue npoduotuka «IIpomakcum-By, no pazpaboTaHHOi HaMu
CXeMe, MO3BOJWIO YBEJIMYHUTh >KUBYKO MAacCy MNTHIBI U COXPAaHHOCTb, YTO B CBOIO
ouepe/lb MPUBEJIO K MOJYYEHHUIO JOMOJHUTEILHON MpUObUH B pazmepe 988,55 pyo., a
TaK)K€ TOBBICUTH NPOLEHT peHTadenbHOCTH. OAHAKO, CTOUT OTMETHTb, YTO
peHTabeNIbHOCTh B 9TOM IpyIiie Oblla HUXKE, YeM B TPEThel OMBITHOU Tpymme Ha 3,4%,
HO Ha 2,6 % BBIILIE 110 CPABHEHUIO C KOHTPOJIEM.

BripamuBanue yTAT npy BKIIOYEHUH B panuoH npoobmnotrka «bonaka-AITK-Ny
CHU3WJIO MPOLIEHT COXPAaHHOCTU NOT0J0BbsA HA 10 1 6 % OT aHAJIOroB BTOPOMA, TPEThEN
U KOHTpoJibHOHM Tpynn. JKuBasg macca yTOK Ha KOHEI] SKCIEPUMEHTa B ATOMl rpymrme
OblJIa MEHBIIIE TI0O CPABHEHUIO CO BTOPOH, TPEThEl M KOHTPOJIbHOM Tpynmnamu Ha 325,9;
417,8 m 245,3 r. Bce 3T pe3ynbTaThl NPHUBEIM K TOMY, YTO MBI HE MOJYYHIIN
JIOTIOJIHUTEJILHOW MPUOBLIN M peHTa0eIbHOCTh Obta HUKe Ha 30,9; 34,3 u 28,3 %, yem

B Ipyrux rpymmnax (tatdmna.22).
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Tabnuna 22 — DxoHomudeckas 3hOEKTUBHOCTH 1-r0 HAy4YHO-

HCCIICTOBATCIILCKOTO OKCIICPUMCHTA

IToka3zaTenn ['pymb
1 onbITHAs 2 OmbITHAs 3 onbiTHast | KoHTposbHas
(bonaka- | (Ilponakcum-B) | (CyOTumuc)
AIIK-N)
KonnuecTBO MoroaoBbs Ha 44 50 50 48
KOHEI[ SKCTIEPUMEHTA, TOJI
CoxpaHHOCTB, %o 90 100 100 96
Cpennsisi xuBas macca | 35472 3873,1 3965,0 37925
roj, T (60 cyTkn)
OOGmue 3aTpathl, pyo 214542 21406,8 21425,44 20479,7
BanoBerii ipupocT KHBOM 156,07 193,65 198,25 182,04
MAacChbI 10 TPYIIIe, KT
Ilena peanu3anuu 165,0 165,0 165,0 165,0
OpOAYKIUH, pyO / KT
Breipyuka ot peammsammum | 25751,55 31952,25 32711,25 30036,6
MIPOIYKIIHH, PYyO
[Tpubbute oT peamusamuu | 4002,75 10545,45 11285,81 9556,9
NPOYKIUH, pyO
PenrtabensHOCTE, % 18,4 49,3 52,7 46,7

IIpu ucnonp3oBanuu npodbuotrka «CyoTrnuc» coxpaHHocTh coctapuia 100%. A
TaK)K€ IMOJYYEH BBICOKMI NOKA3aTelb KUBOM MAcCChl YTOK IO CPABHEHUIO C OCTAJIbHBIMU
rpynmnamMu, 4To B CBOIO OYEpE/b MPUBEIO K TOMY, YTO HMPOLEHT PEHTA0EIbHOCTH TAKXKE
OBLJT BBIIIIE, YEM B TIEPBOIA, BTOPOW U KOHTPOJILHOM rpymnmax Ha 34,3; 3,4 u 6%.

Takum oOpa3zom OblIa MOTydeHa JOMOJHUTENbHAS TPUObUTL B pasmepe 172891

pyo.

Bo BTOPOM  HAVY4YHO-HCCJICAOBATCIBCKOM J3KCIICPHUMCHTC  BBIABJICHO, YTO

BbIpAIllUBaHUE YTAT MPHU JT00ABICHUH B pallMOH NpodnoTuka «CyOTHIIMC» YBETUYUIIO
YKUBYIO Maccy nTulbl Ha 1,6 u 3,8 % 1o cpaBHEHHIO C IEPBOW ONBITHON U KOHTPOJBbHOM
IpynraM, a TakXe COXPaHHOCTh IOTOJIOBbS NTHIBI Ha 4 % 1O CpaBHEHHUIO C
KOHTPOJIBHOM TPYIIIOM, YTO TMO3BOJIAJIO TMOJNYYUTH JOTMOJHUTENBbHYIO TpPHUOBLTL B
pasmepe 2558,6 py0. (Tabin. 23). PentabenbHOCTD B 3TOM Tpynie Obuia 6ombie Ha 4,0 u

5,8 % Mo cpaBHEHUIO C MEPBOU ONBITHONW U KOHTPOJIBHOM IPYIIIAMHU.
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[Ipu poGaBnennu B paruoH mnpobuotrnka «lIpomakcum-B» coxpaHHOCTH
coctaBuia 100 %, uto Ha 4 % Oonblle, Y4eM B KOHTPOJIBHOM rpymIie.
Tabnuna 23 — SxoHoMuueckast 3pGHeKTUBHOCTH 2- TO HAyYHO-

HCCICA0BATCIILCKOT'O SKCIICPUMCHTA

IToka3zaTenn ['pymb
1 onbITHAs 2 onbiTHast | KonTposbHas

(ITponakcum-B) | (CyoTmmc)
KomnyecTBO  1OTONIOBBST HA  KOHEI] 70 70 66
AKCIIEPUMEHTA, TOJI
CoxpaHHOCTb, % 100 100 94
Cpenusis xuBassi Macca 1 rtom, T (60 3723,4 3822,5 3678,5
CYTKH)
OO6mmue 3atpaTsl, pyo 30733,5 30711,8 28980
BayioBelii TIpHpOCT JKMBOM Macchl 10 260,6 267,6 242.8
rpymmne, Kr
[lena peanuzanuu OpoayKIuu, pyo / KT 173,0 173,0 173,0
Breipyuka oT peanmzanuui TPOIYKITHH, 45083,8 46294.8 42004,4
pyo
[Ipubbpuib OT peanu3alu MPOAYKIIUH, 14350,3 15583,0 13024,4
pyo
PenTtabenbHOCTB, % 46,7 50,7 44,9

Kupas macca yTaT Obuta Ha 1,6 % HIKe, UeM BO BTOPOIl OMBITHOM TpyIIie, HO Ha
1,2 % Oonpiie, 4eM B KOHTPOJbHOW. JlomoyiHUTENBbHAS TPUOBUIL B ATOW TpyIIIe
coctaBusia 1325,9 py6. PentaGenbnocts Ha 4,0 % Oblia HHDKE, YEM BO 2-i OMBITHOM

rpytre, Ho Ha 1,8 % BbIIIEe KOHTPOJIBHOM.
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INPOU3BOJCTBEHHASA AITPOBALIUA

[IpousBoacTBeHHass ampobarus mnpoBoauiack B yciuoBusix AO  [IIID
«¥O0unetinas» c. Hopobaraiick, Karanpauikoro paitona PoctoBckoit obnactu. s
MPOBENCHMUS] TPOW3BOJICTBEHHONW ampoOanuyd 10 TPHWHIMILY aHaJorTOB  OBLIO
chopMupoBaHO 3 TPYIIHBI (JIBE€ OMBITHBIX U OJIHA KOHTpoJsibHAsA) 1Mo 1000 yTar xpocca
«Arugens 345» B kaxaoul. l-g ombiTHasg rpymnmna nonydana: OP + mpoObuotuk
«IIpomakcum-By» 1o cxeme: ¢ 4 o 9 nens xxu3uau — o 0,2 M / rox; ¢ 10 mo 13 — yucras
BoAa; ¢ 14 mo 19 — mo 0,2 mu/roir; u ¢ 24 mo 27 mo 0,3 mu/romn; ¢ 28 o 29 — yucrag
Boza; ¢ 30 mo 35 — o 0,3 mu/romn; 2- g onbiTHas rpynna: OP + npobuotuk «CyoTrimcy»
3 pacyera 400 r va 1 ToHHy Kopma ¢ 4-14 nensw, ¢ 20 o 25 aH, ¢ 30 mo 39 neHs
*KW3HU. JlaHHBIE, TOJYyYEHHbIE B XOAE MPEABAPUTENIBHBIX  HCCIEIOBAHUM,
MOATBEPAWINCH IIPU MAacCOBOM NPUMEHEHHMM npenapatoB Ha ytartax B AO IIIID
«¥O6uneitnas». JKuBasg macca yToK, KOTOPbIM IpUMEHsUTH TTpoOuoTuku «IIpomakcum-
B» (mepBas onbiTHast rpynma) u «CyOTrivcy» (BTopasi ONBITHAS rpymia), Oblia O0bIIe
Ha 138 u 235,9 1 o cpaBHEHUIO C KOHTPOJIBHOM IPyIIOi. BeIxo1 MOTpOIIeHO# TyIIKU
B MEpBOW M BTOpOM OMBITHBIX rpymnmnax Osu1 Ha 0,4 % u 0,5 % Oosnbie, yeM B
KOHTpOJbHOU Tpymnmne. Ilpu pacdyere 3koHOMHUYECKOW 3((PEKTUBHOCTH YCTAHOBIIECHO,
YTO WCIMOJb30BAHUE JIAHHBIX JIOBUPOBOK U CXEM TMPUMEHEHUS MPOOHOTHUKOB
«IIponakcuM-B» n «CyOTriinc» MO3BOJIAIIO YBEIMYUTH JOXOJ OT peah3aluu Msica
YyTOK W TONy4YuTh peHTabenpbHOCcTh Ha 13,12 um 26,0 % BhIIE TO CpaBHEHHIO C

KOHTPOJIBHOM TPYIIIOM.
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3AK/IIOYEHUE

Takum o00pa3oMm, 1O UWTOraM BBIMOJHEHHOTO HaMU JAUCCEPTALMOHHOTO
UCCIeI0BaHUs, CPOPMYIIUPOBAHBI, CIEAYIOIINE BHIBOIBI:

1. B mouckoBOM ombITe, IPU MCHOJIB30BAHUH NMPOOHOTUKOB «IIpomakcum-B»
(mepBast ombiTHas rpynmna) u «CyOTHaUC» (BTOpas ONBITHAsI TPYIINA) MO0 UHCTPYKIIUU
IPOU3BOJMTENSA, B NEPBOW ONBITHON TpyIIe AMHAMUKA >XUBOM Macchl YTOK ObLia
MenblIie Ha 6,8 u 0,6%, a coxpannocts HUke Ha 30 u 8%, 0 CpaBHEHUIO C aHAJIOTaMU
BTOPOU OITBITHOW Y KOHTPOJIBHOU IPYIIL.

2. Pa3paboranHas u 3amaTeHTOBaHHAsI HAMU CXeMa U JJO3UPOBKA MPUMEHEHUS
npobuotuka «IIpomakcuM-B» B mepBoM Hay4dHO-HCCIEAOBATENHCKOM ASKCIIEPUMEHTE,
MO3BOJIMJIA YBEIIMYUTh JKUBYIO Maccy yTok Ha 326 1 (9,2%) u 80,6 t (2,1%) mno
CPABHEHUIO C MEPBOW OMBITHOM M KOHTPOJILHOM IpYIIaMH, OJHAKO OHAa OblIa HUXKE Ha
919 r (2,3 %), uem B TpeThell ombITHOW rpyrmie. [lo cpaBHEHHIO C pe3yibTaTamu
ITOMCKOBOT'O ONBITa aHAJOTUYHOM I'PYIIIBI )KUBasl Macca NTULBI yBearndrmiack Ha 350,9r,
a COXpaHHOCTh Ha 32 %.

3. [Tpumenenue npoduotuka «bonaka-AIIK-No» (mepBas ombITHas rpyrra)
OKa3ajio yrHeTarollee JeHCTBUE Ha TMHAMUKY KUBOW MAcChl, TaK Kak OHA Obljla HUXKE,
4YeM BO BTOPOIl, TPEThEH ONBITHOW U KOHTPOJIBHOM Ipynmax Ha 9,2; 11,8 u 6,9 %.

4, KiieTrounble mokaszaTeian €CTECTBEHHOW PEe3UCTEHTHOCTH BO BCEX OIBITHBIX
rpyImnax Ha KOHEIl JKCIepUMEHTa ObUIM BBIIIE, YeM [JI0 Hayaja MpPUMEHEHUs
npoOnoTukoB, Tak @A, ®U B mepBoii, BTOPOH, TpeThel OMBITHBIX TpyMmax Ha 55-U
neHb xu3Hu Oblmm BeIie Ha 2,0; 2,1 m 4,7% u Ha 0,44; 0,45; 0,86, yeM 10 Hadaia
skcriepuMenTa. M3 rymopanbabix nokazateneid JIACK B 55 aH. Bo3pacte ObLT BhIINIE B
MEpPBOM, BTOPOil, TPEThEH OMBITHBIX U KOHTPOJIBHOM Trpynmnax Ha 8,57; 23,97;18,42 u
19,33%, a BACK Hmxe Ha 26,66;17,83; 4,92 u 14,29 % 4dem y aHanmoroB 74H. Bo3pacra.

Bo Bropoii onbiTHOM rpymnme, rae npumeHsyim - «lIpomakcum-B» 1o
pazpaborannoii Hamu cxeme, JIACK Ha 55-i neHp ObUT sku3HU ObLT OoJbIne Ha 15.4;
5,55 n 4,64 % 10 CpaBHEHUIO C MEPBOM, TPETHEN ONBITHBIMU U KOHTPOJBHOW IpynnaMu

Jlygymnii moxazarenb BACK Obu1 B TpeTbell ONBITHOW Tpymme, TAe NPUMEHSIU
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npobunotuk «CyOTunuc», oH Obul Beime Ha 21,74, 12,91 u 9,37% no cpaBHEeHHUIO C
aHaJIOraMH IEPBOM, BTOPOU OIBITHBIMU M KOHTPOJIBHOM TPYIIIAMH.

S. Bo BTOpOM Hay4HO-HCCIENOBATENBCKOM IKCIEPUMEHTE NHUHAMHUKA KUBOU
Macchl ObUIa BBIIIE BO BTOPOM ONBITHOM Tpymme, A€ MNPUMEHSIIA TPOOUOTHK
«CyOtumucy, Ha 3,8 u 2,6 %, M0 CpaBHEHUIO C aHAJIOTaMH KOHTPOJLHOW W TEPBOM
ONBITHOW TPYII, MPU 3TOM COXPAHHOCTh B NEPBOM M BTOPOM OIBITHBIX TPYyIIIax
cocraBuia 100 %, uro Ha 4 % OoJbLIE YEM B KOHTPOJIBHOM.

6. [Ipu wu3yyeHun MOPQOIOTUYECKUX TIOKa3aTesleld KpPOBH BO BTOPOi
OTIBITHOM TpymIme HabI0aNCcs JEHKOIUTO3 - KOJUYECTBO JICUKOIIMTOB ObLIO BHIIIE HA
8,0x 10%, 4eM B TIEpBOl ONBITHOM M KOHTPOJBHOM Tpymmax u Ha 2,1 x 10%m mo
CpaBHEHUIO C pedepeHCHbIMH 3HaueHUsMU. B Jnelikorpamme B 3TOW rpyrmime ObLIO
OTMEUEHO YBEIUYCHHUE KOJIMYeCTBa 303MHOPWIOB (303uHO(mius) Ha 16,6; 20,6 u
14,9%, camwxenue numdoruToB (mumdouutonenus) Ha 23,1; 16,2 u 22,6 % 1o
CPaBHEHHUIO C TICPBOM OIBITHOW, KOHTPOJBHOM TpynmnamMu U pedhepeHCHBIMU
nokaszaresiiMi. B mepBoil ONBITHOM M KOHTPOJIBHOW Trpynmax MOp(OJIOrH4ecKue
MoKasaTesid ObUTH B TIpesiesiax peepeHCHbIX 3HAUCHHM.

7. [IpenyOoitHast >kuMBasi Macca B TIEPBOM  OMNBITHOW Tpymme, MpHU
ucrnosb3oBaHun npobuotnka «lIpomakcum-B» Opuia Oonpme Ha 44,9 1, Mmacca
HEMoTpoIlIeHOW Tymkd Ha 51,4 r m Macca morpoiieHHONW Tymku Ha 39,1 T, yem B
KOHTPOJIBHOM T'PYIIE, HO MEHbIIE, Y4EM BO BTOPOM ONBITHOM Tpymnmne Ha 99,1; 51,2 u
74,8 T COOTBETCTBEHHO.

8. WNHnekcpl TENOCI0KEeHNS YTOK OBLIN CIEMYIONIUe: WHIEKC MAaCCUBHOCTH B
NepBOM M BTOPOM OMBITHBIX rpynmnax Obut Oosbiie Ha 0,14 u 0,31 %, yaIMHEHHOCTH
ki Ha 0,59 u 0,67 %, rpyanoii uanekc Ha 2,03 u 1,6 % u uaaexc coutoct Ha 4,15 u
3,82 % 1o cpaBHEHMIO C aHAJIOTaMU KOHTPOJIBHOM TPYIIIIHI.

Q. IIpn aHaTOMHUYECKON pa3lesIKe BBIXOJ MBILIEYHON TKaHU, )XUPA B IIEPBOU U
BTOPOU OMBITHBIX rpymimax 061 Beimie Ha 0,6 u 0,7 %; nua 0,1 u 0,2 % 1o cpaBHEHHIO C
KOHTpOJIbHOU. ['pyAHas yacTh TYIIKM BO BTOPOM OMBITHOW rpynmne Obuta Ha 45,5 T u

72,9 T Oosibllie, YeM B TMEPBOM OMBITHOW W KOHTPOJILHOW Trpymmax, macca Oeaep u
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KpbUIbeB OblIa Bbile HA 92 T 1 149 1, u Ha 4,9 u 7,4 IO CpaBHEHHUIO C IEPBOM
ONBITHOM Y KOHTPOJIbHOM TPYMIIaMH.

10. [Ipumenenue mnpobuotukoB «lIpomakcum-B» u «CyOTunucy oxazano
MOJIOKUTENIbHOE BIIMSAHHE Ha (U3MKO-XMMHYECKHE CBOMCTBA M aMUHOKHCIOTHBIN
coctaB msca. Tak, maccoBasi AOJIsl BJIard B TIEPBOM U BTOPOM OMBITHBIX TPYIITAX OBLIN
Beimie Ha 0,43 m 0,51% m maccoBas moig Oenka - Ha 0,02 u 0,14 % ot mokazarenci
KOHTPOJIbHOM TPYIIIBI.

11. [Tpu nmpumenennn npobuotukoB «IIpomakcum-B» u «CyOTummucy mporeHT

peHtabenbHOCTH MoBBIcHIICS Ha 1,8 u 5,8 %.
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IMpennoxkeHuss NPpoOU3BOACTBY

JI7is TOBBIIIEHUST MSCHOM MPOIYKTUBHOCTU YTOK Ha nruunedadpukax, JIIIX, a
TaKK€ YaCTHBIX CEKTOpaX PEKOMEHAYETCS MCIOJIb30BaTh B KAuE€CTBE OMOJIOTHYECKU
aKTUBHBIX BelecTB npoouotuku «CyoTunucy no cxeme: OP + npobuotuk «CyoTrimcy»
u3 pacyeta 400 r Ha 1 ToHHY KOpMa ¢ 7 1o 14, ¢ 20 mo 25 u ¢ 30 o 39 nHU XU3HU. U
«IIponakcum-By» no cxeme: OP + mpobuotuk «IIponakcum-By» o cxeme: ¢ 7 no 9 geHb
»ku3HU — 110 0,2 mu/roir; ¢ 10 mo 13 — yncras Boaa; ¢ 14 mo 19 — mo 0,2 mir/roi; ¢ 20 no
23 — gncras Boga; ¢ 24 o 27 — o 0,3 mi/roi; ¢ 28 mo 29 — yucrasa Boaa; ¢ 30 mo 35 —
o 0,3 mu/ron.

Onnako mnpoonoTuk «CyOTHIUC» JKENAaTebHO HCIOIb30BaTh TOJBKO IS
BBIpAIIUBAHUS yTIAT HA MSCO, a HE Uil POJUTENIBCKOTO CTaja, TaK Kak ObUIN

06H3py>KeHLI NU3MCHCHMHS B MOp(i)OJIOI‘I/ILIeCKI/IX IMOKa3aTCJIX KPOBU YTOK.

IlepcnekTuBBI JabHeHIICH Pa3pad0TKH TeMbl UCCJIeI0BAHNUS

B cBa3u ¢ axkryanusanmen Imnepexoia B ITHULEBOJACTBE Ha HCIIOJIb30BaHUE
OMOJIOrMYECKH aKTUBHBIX BEILECTB M CHUKEHUE PUMEHEHUS] aHTUOMOTHUKOB IS IITULIBI
B LIENSAX YJIY4YLIEHUsS TOBApHOM YTKH, a TaKXKe I TOTOo, 4TOObl B Msic€ HE ObLIO
COJEp’KaHUSl AHTUOMOTUKOB CUMTAeM, 4YTO Hallla TeMa SBJSETCS aKTyalbHOH W
nepcrekTuBHOW. HayuHblil nHTEpec uMeeTr moadop AO3ZUPOBKU U CXEMbl IPUMEHEHUS
NpOOMOTUKOB Il  BOJOIUIABAIOIIEH MTULBI IS YIYYIIEHUS PE3UCTEHTHOCTH

OpraHu3Ma, a TaKk)Ke MOJIyIeHHs O0JIbIIIe KAYeCTBEHHOW MSICHOU MPOTYKIIHH.
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AKT ITPOU3BOJICTBEHHOW ATIPOBALIMHA

no Teme: «BnusgHHe OMOIOrMYECKM AKTUBHBIX BELECTB HA OKCTEPhEPHBIE H
UHTEpbEepHBIE IOKA3aTeIH YTATY.

Ms1, Hmwxenoamucasmuecs, npenacraputenn PIBOY BO  «Jlonckoii
rOCyJapCTBEHHBIN arpapHbIi  YHHBEPCUTET»: HOKTOp OHONOTHYECKHX HAyK
ITonostox O.H., acupant CemenoBa O.O. ¢ 0fHOI CTOPOHBI M HPEICTABUTENH
AO TI® «¥O6uneitnas»  c¢. Hoobaraiick, KaranpHunkoro  paifona
PocroBckoit obnmacTu: riaBHBI BerBpau SlcuHckuii E.W., riaBHBIM 300TE€XHHK
Kpacnoneposa E.H. ¢ apyroit cTopoHBI, cOCTaBUIIM HACTOAIIMNA aKT O TOM, 4TO
OpTa IpoBeAEHa anpodalys MO HCIHOIb30BaHHUIO NMPoOHOTHKOB «CyOTHIHCY H
«IIponakcuM-B» B pannone yraT kpocca « Arujiens 345».

Jns mpoBesieHHs MPOU3BOACTBEHHON ampobaliy MO MPHHIKIY aHAIOroB
6bu10 chopMUpPOBaHO 3 Tpymmbl (IBE ONBITHBIX M OJHA KOHTpoibHas) mo 1000
YTAT B KaKA0i. Anpobanus Obuia MpoBeieHa B COOTBETCTBHIHU C TabauIeit 1.

Tabmina 1 — Cxema mpou3BOACTBEHHO# arpobdaruu

I'pynma Konuuecrso Jlo3upoBka u cxemMa IPUMEHEHUs
roJI0B IPOOHOTHKOB
1 onpITHAs 1000 OP + mpobuornk «Ipomakcum-B» 1m0

cxeMme: ¢ 4 1o 9 neHs xu3Hu — 110 0,2 M1
/roi; ¢ 10 mo 13 — gucras Boza; ¢ 14 o
19 — o 0,2 mur/romn; u ¢ 24 o 27 mo 0,3
wi/ror; ¢ 28 1o 29 — uucras Boxa; ¢ 30
1o 35 — mo 0,3 mr/ron

2 orpITHAS 1000 OP + npobuornk «CyOrmwmme» u3
pacuera 400 r Ha 1 ToHHY KopMa ¢ 4-14
JeHb, ¢ 20 o 25 jgu., ¢ 30 mo 39 nmeHn
Ku3HU. CKapMIIMBaHHE C KOPMOM
KonrponsHas 1000 OcnoBHoii parmon (OP)

JlaHHBIE, TIOTy4eHHble B XOZe IpeIBApPUTEIBHBIX  HCCIIEJOBaHMIA,
HOATBEPAWINCH [IPU MacCOBOM IIPUMEHEHHH IpernaparoB Ha yrarax B AO IO
«fO6uneiinasy.

Pe3ynpTaTel NpOM3BOACTBEHHON anpobalyy IpeCcTaBiIeHsl B Tabnunax 2, 3
u4.
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Ta6mmna 2 - JIMHaMUKa )KUBOM MAcChl YTAT, T

Jlenp ['pynmst

JKU3HU KonTponbHas 1 ombITHAS 2 OIBITHAs
1 562421 55.1+2,1 55:1:2.1
8 278,5+2,8 289,5 £2,9 2954 +3,1"
20 1242,1+ 1,3 12784 £ 1,4 13122+ 14
33 24312 +12,6 2540,5 + 14,7" 2670,3 + 14,7"
44 3209,3 + 14,2 3163,4 + 14,1 3234,1 £14,2
54 3400,5 + 15,7 3574,3 £ 16,1 3640,2 + 16,4™
60 3595,2 £ 15,8 3733,2 +16,3" 3831,1£ 16,6

P>0,95%; P>0,99**; P>0,999***

Ilo moka3aTelsM JMHAMHKHM JKHBOH Macchl OIBITHbIC TPYIIbI MOKa3ald
JTydIIze pe3yJbTaTBl, i Ha KOHEI| HCCIIe/0BAHMA Macca yTOK, KOTOPBIM NPHMEHATH
npobuoruky «[Ipomaxcum-By (1 omeitHas rpymna) u «Cy6Twimcy (2 ombITHAA
rpynmna 6b1a Gonbime Ha 138 1 235,9 r 10 cpaBHEHMIO ¢ KOHTPOJIBHO¥ TPYIIIOH.

Pe3ynbTaThl KOHTPOIBHOTO y60st TIOJIONBITHON NTHIB! (Tabn.3) mokasan,
YTO BBIXOJ MOTPOMIEHOI TYIIKM B TIepBOii U BTOPOi ONBITHBIX TPYMNaX ObL1 Ha
0,4 % u 0,5 % Gonplue, 4em B KOHTPOIBHO IpyMIE.

TaGmuna 3 - Pe3y/IbTaTsl KOHTPOIBHOrO YOSl IOAOMBITHOM NTHbL

IToka3aternb ['pynsl

KOHTpOJIbHAS 1 omnpITHAs 2 ombITHAA
Ilpen yGoiinas kuBas Macca, © 35952 +14.2 37332 +15,6" | 3831,1+156"
Macca HenoTpoIIEeHO TYLIKH, T 2850,1 £13,3 29002 + 134 2980,1+ 13,6
Macca mosynoTpoLIeHoi TYIIKH, I 2583,1 11,1 25922 +11,1 26242+ 112
Macca noTpoIIeHON TYLIKH, T 20202+ 9,8 2087,1 +10,1 21372+10,2
BbIX0J{ OTPOLIEHO# TYIIKH, %o 59,7 611" 612"
Macca MBIIIEUHOM TKAHH, T 1204,1 £ 6,5 1268,0+ 6,9 1312,7£ 72"
BIXOJ] MbILIEYHOM TKaHH, % 35,6 37,1° 376"
Macca BHYTPEHHETO JKUpa, T 582+0,5 60,2+ 0,7 62,1 £0,9"
Bbix0jl BHYTpEHHEr0 xkupa, % 1,7 1.8 1.8

P>0,95"; P>0,99"; P>0,999""

Ipumenenne npoouoTukos «CyOTHIHCY 1 «ITponakcum-B»  okasano
[IOOKUTENBHOE BIMAHNE HA BBIXOJ MBIMEYHOM TKAHW ¥ BHYTPEHHErO XHpa, TaK
KaK TI0 CPABHEHMIO C KOHTPOIIEM MbIIIEYHOH TKAHH 6bu10 Gonpme Ha 1,5 12 %, a
BHyTpeHHero xupa Ha 0,1 %.

B x0j1e HCC/Ie0BaHuii OBLIO YCTAHOBIEHO, YTO NPUMEHEHUe MpoGHOTHKA
«CyO6TIHCY TIO3BOIIIIO YBETHYHTh KUBYHO Maccy ITHIbI Ha 6,2 % 1O CPaBHEHHIO
C KOHTPOJIBHO TPYNIOH 1 COXPaHHOCTH MOrOJIOBbA Ha 10 %, BcneACTBHE YEro
TOTYYHITH JIOTONHATENBHYIO [IPHOBUIB.

Ilpn 10GaBICHHH B PAMOH NPOOGHOTHKA «ITponakcum-By» coxpaHHOCTB
coctauna 95 %, uto Ha 5% Goblue, 4eM B KOHTPOJIBHOI IPYIITIE. Xupas macca
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yrar Gbita Ha 3,7 % OGomblie OT KOHTPONf, B CBA3M C OTHM Toy4yeHa
JIONOJTHUTE bHAs IPHOBLTb.

Ilpu  pacyere IKOHOMHYECKOHl I(P(EKTHBHOCTH YCTAHOBIEHO, YTO
HCTIONB30BAHUE  JIAHHBIX JO3MPOBOK M CXeM MpPHMEHEHHs NpoOHOTHKOB
«IIponakcum-B» 1 «CyOtumicy No3BONMIO YBETHYHTH JOXOX OT pealH3aLii
Msica yTOK M TOTYYHTh peHTabenbHocTh Ha 13,12 1 26,0 % Bbiwme 1o cpaBHEHHIO ¢

KOHTPOJIBHOM IPYIIION.

Tabmiua 4 — SxoHomueckas 3 PeKTHBHOCTH NPHMEHEHHUs POGHOTHKOB

«ITponakcum-By i «Cyorumicy

ITokasarens I"pyrmsl

1 onbITHAA | 2 OMBITHAS | KOHTPOJb
KomuyectBo moronobs Ha Hauano omelTa, 1000 1000 1000
ron .
KomuyecTBo 1moOronoBes Ha KoHEN OMBITa, 950 1000 900
ron
CoxpanHocTb, % 95 100 90
Cpennsas sxwuBas Macca 1 roi, r 3733,2 3831,1 3595,2
CTOMMOCTB CKOPMIIEHHBIX KOPMOB, py0 197580,00 | 202620,00 | 194535,80
O6was cronmMocTh NPOGHOTHKOB, py6 2500,45 1163,75 -
O6mme 3arpare! (kopm+mpobuoTukn), py6 | 200080,45 | 203783,75 | 19453 5,80
Ilena peanusarmu 1 Kr Tymku yTku, pyo 120,00
Beipydka oT peanusalyu npoayKiu, pyo 425584,8 | 459732,0 | 3882816
IIpuGsis o peanusami npogykuun, pyo | 225504,35 | 25594825 193745,8
Pentabensrocts, % 112,71 125,59 99,59

PesyibTarsl npom3Bo/icTBeHHOI anpoGaiu MOATBEp LM 060CHOBAHHOCTS
TONYYEHHBIX AaHHBIX [PH MPEBIAYIINX [IPOBEIAEHHBIX OIBITAX.

Taxim 06pasowm, B pesynbTate NIPOBEEHHBIX HCCIIEIOBaHHIE LIENIeCO06PasHO
A1 YCKOPEHHs poCTa M PasBUTHA YTAT, a Takxke Uis NOMydeHus Gonblue MsACHOi
TNPOZYKIMH YTKOBOJCTBA HCIIONB30BAaTh B KAayeCTBE OHONOTHYCCKH AKTHBHBIX

3
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semects B AO IIIID «tO6uneiinas» c. Hopobaraiick, KarampHuikoro paiiona
PocroBckoit  obmact  mpobuoruxkm  «CyOtunme» u  «[Ipomakcum-By B
BBIIICYKa3aHHBIX /103aX U CXeMaXx.

AKT ampobaruu cocTaBieH B Tpex sksemimwsipax: 1 u 2 — B ®I'BOY BO
Jouckoii T'AY; 3-it — AO I «FOouneiitnas»

[peacraBurenu [Ipexcrasurenu

®I'bOY BO [ouckoit TAY AO TTD «lO6uneinas»
JloxTop OHOJIOrHYeCKHX Ha IJI. 300TEXHUK

IToxno3tox O.H. Kpacnoneposa E.H

”

Acnupant I'JI. BETBpa4y
Cemenoga O. O. ZZ % Slennckuii E.N.




127

[punoxenue 3

VTBEPXJIAIO YTBEPX]IAIO
#00 & eI op no HUP TerepanHbii JIMpeKTOp
o*'o“’;v‘w.‘f.' (03 s /)
3 Y30, Jlonckoii TAY AOTI «};06Mneﬁuaﬂ»

 Asjeenko A.IT.

/,
/A LOL LA « (/ ,-'{JZ LY.
g |

AKT
BHeJApeHHUs pe3yJbTaToB Hay4YHO-HCC/1e10BaATeJILCK Ol paﬁOTbl

Me1, HIDKenoAmHcaBLIInECS nipeactasutenn PI'BOY BO Jlouckoit [AY:
AOKTOp GHOIOrHYecKuX Hayk [1os10310K O.H., acimpant Cemenosa 0.0. ¢ OJIHOM
CTOpPOHBI M mpencrasuteneit  AO TP «lO6uneiinasy c. Hoso6araiick,
Karanenunkoro paitona, Poctopckoii 00acTy: IIaBHbIA BeTBpay SlcuHCKHiL E.NA.,
TIaBHEIH  300TexHuk Kpachomeposa E.H. ¢ JApPYroil  CTOPOHBL, COCTABHIM
HACTOALIMIT aKT B TOM, 4TO B pe3yJbTare IIPOBEICHUS HAYYHO-UCCIIE10BATEIBCKO I
paboTel Ha yTsATAaX Kpocca «Armmens34sy no teme: «BiawmsHne 6uomormuecku
AKTHBHBIX BELICCTB HA SKCTEPhEPHBIC H HHTEPhEPHBIE 10KA3aTE) ] YTAT» HaMu ObLi1a
pa3paboTaHa TeXHOJIOTHs NpUMEHCHUs  npobuotuka «CyGTHIHCY ¢  Iembio
TIOBBILICHUS IPUPOCTA MACCHI T€JIA H CHUKEH 1] 3aTpat KopMma, a TakKe yBEIHYCHUE
OKOHOMHYECKOH 5 (DEKTUBHOCTH NpH BBIpAIMBAHMH YTAT. JIaHHBIH 1po6HOTHK
CKapMIIMBaJI ¢ KOpMOM M3 pacyera 400 r Ha | TOHHY KopMma ¢ 7-14 nens, ¢ 20 no
25 nmenb, ¢ 30 1m0 39 xeHb KH3HWL PaspaGorannas metomnka [IPUMEHEHMS
GHOJIOTHYECKH aKTHBHOTO BelecTBa HO3BOJIMIIA YBEIMYUTh Maccy Tella yTOK B
ONBITHOM rpyIne Ha 235,9 I 110 cpaBHEHHIO ¢ KOHTPOJIbHOM U cocTaBmia 3831,1 r,
4 TAKXKC COXPaHHOCTH NTHOBI Ha 10 %, Ilpu pacuere sKOHOMUYECKO
a(dexTHBHOCTH ycTaHOBICHO, YTO HCIOIB30Banne npoduotuka «Cy6THamey
TI03BOJIMJIO YBEIUYUTE PEHTA0ECIBHOCTD Ha 26 %,

JlaHHas cxema 110 npuMeHeH IO npoGuoTuka «Cy6THIIHCY BHEJpEHa B
AO IO «HOGuneiinasy

AKT BHEJIPEHHUS COCTaBjIEH B Tpex skseMiusipax: 1 u 2 — B ®I'BOY BO
Honckoii TAY; 3-ii — AO TI[IdD «O06unetinasy

IMpescraBurenn [MpeacraBurenu
PI'BOY BO Jlonckoii TAY AO TIITD «1O6uneiinasny
Joxrop GHonornyeckux HayK / IJ1. 300 TEXHUK

I[Tong y KpacHore,
Acrnimpant { Z g TJl. BETBpay

Cemenona 0.0,

Scunckuii E.U.
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[Tpunoxenue 4

VTBEPXKJIAIO
® - ' g 1o HAP réHep,a{‘!bH?m JMPEKTOp
§ ;‘{' A" OHUEAI LS AO i 6& FOGueiinas
?-’é;g 5§ Asneenko AL .4 Sbn B.O.
S et T z2.cae-

AKT b
BHE/IPEHHsI Pe3y/IbTATOB HAYYHO-HCCIE10BATEIHCKON PaboThI

Msl, Huxenognucasmuecst npexcraputenn OI'BOY BO Jlonckoit I'AY:
Jokrop 6uonormyeckux Hayk Ilonosiok O.H., acnmpant Cemenosa O.0. ¢ oxHOlM
cropodsl u mpexacraButeneit  AO TIII® «IOGuneiinas» c¢. HooGaraiick,
Karanpuuikoro paitona, PoctoBckoii oGmactu: riaBublii Betspay Slcunckuii E.U.,
riaaBHeiii - 300TexHUK Kpacnomeposa E.H. ¢ apyroit cTopoHbl, COCTaBMIH
HaCTOSILINIK aKT B TOM, YTO B Pe3yJIbTaTe MPOBEACHUS HAyYHO-UCCIEI0BATEIBCKOM
paboTBl Ha yTATaX Kpocca «Arupens 345» 1o teme: «BiusHie GHOIOrHYECKH
AKTHBHBIX BELLECCTB Ha SKCTEPhEPHBIE U MHTCPHEPHBIC IIOKA3aTEN YTAT» HaMu OblIa
paspaboTaHa TEXHOJIOIMs IpUMeHeHHs npobuorka «lIporakcum-By ¢ 1ensio
IIOBBIIICHHUS IIPUPOCTA MACCHI TEJIAa M CHIKCHHUS 3aTpaT KOpMa, a TAKKe YBEINIEHUE
5KOHOMHYECKOH 5()(GEKTUBHOCTH NIPH BBIPAIIMBAHUK YTAT. J[aHHBIH MPOGHOTHK
BBIIIAUBAJIM YTATaM C BOZOM 110 cxeMe: ¢ 4 110 9 jieHs u3uu — 110 0,2 i/ roi; ¢ 10
10 13 —uncras Boja; ¢ 14 o 19 — 1o 0,2 mur/roit; u ¢ 24 1o 27 o 0,3 M /roi; ¢ 28
1m0 29 — uncras Boxa; ¢ 30 mo 35 — mo 0,3 mu/ron. PaspaGoranHas cxema
IPYMCHEHHUs JJAHHOTO MPOOHOTHKA T103BOJIHJIA YBEIHYUTH XKHUBYIO MAcCy yTOK Ha
138,0 r u cocraBuia 3873,5 r, a TakiKe COXpaHHOCTB II'TULBI Ha 5 %. Ilpu pacuere
HKOHOMMYECKOH 3(QPEKTUBHOCTH yCTAHOBICHO, YTO MCIOIB30BAHME JIAHHOIL
JIO3UPOBKM M CXeMbI IpuMeHeHus npoduotnka «lIpoaakcum-B» 1mossommio
YBEJIMUUTE peHTa0eIbHOCTh Ha 13,12 %.

Mannas cxema npumeHenus npobuornka «IIponakcum-By BHenpena B AO
I ® «tObuneiinasy.

AKT BHEJIpEHHsI COCTaBICH B TpexX sK3eMiuisipax: 1 u 2 — 8 ®I'BOY BO
Jlonckoit 'AY; 3-if — AO TII® «lO6ueiinasy.

ITpencraBurenu IlpescraBurenu
OI'BOY BO Jlonckoii AY AO TP «HO6uneinasg»
JlokTop GHOTOrHYECKHX HayK I 300TEXHUK

IMonoztox O,H. Kpacrone
/ “
Acnupant (U7 IJI. BeTBpay

Cemenosa O.0. Sleunckun E. UL



