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(57) WsoOperenne npe/Ha3sHA4YEHO Uisl MCTIONB30BAHHS B JKUBOTHOBOJCTBE M PHIGOBOJCTBE, B YACTHOCTH

OTHOCHTCS K KOPMOBBIM 0OHMOZOOaBKaM Ui KOPMOB IIPH BBIPAIIMBAHUM CEJILCKOXO3SMCTBEHHBIX
KUBOTHBIX M PBIO B HMCKYyCCTBEHHBIX BOJOEMax MAJsl TOBBIICHHWS INPOIYKTHBHOCTH, €CTECTBEHHOM
PE3UCTEHTHOCTH. TEeXHWYECKUM pe3ylIbTaToM, IIOJMYYEHHBIM OT HCIIOJIb30BaHMS —HpeyiaracMoit
KOPMOBOH 100aBKH, SIBIISICTCS co3MaHHe YPPEKTUBHON TEXHOIOTHUH TONyYeHHs HOOABKH, YIydIICHHBIC
9KCIITyaTallMOHHBIE CBOICTBA 00ABKH 3a CUET IOBBIIICHHUS IMPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX
JKMBOTHBIX ¥ pbIO. TeXHWUUYECKHH pe3yibTaT JOCTHUTAICS 3a CUYET UCIIOJIBb30BaHUS OEJIKOBOM
KOPMOBOH [T0OAaBKM [UISl CENIbCKOXO3SHCTBEHHBIX JKUBOTHBIX M KYJIBTUBHPYEMBIX DPbIO, BKIIOYAIOIIEH
mTaMM MeTaHOKucIsmux Oakrepuii Methylococcus capsulatus (I'BC-15) BKIIM B-12549. Jlo6aBka
JIOTIOJIHUTENBEHO COJACPXKUT ITaMM rereporpodubix Oakrepuit Cupriavidus gilardii (GBS-15-1)
VKM B-3265D w/unm mTamMm TeTepoTpodHbIXx Oaktepuit  Stenotrophomonas acidaminiphila
(GBS-15-2) VKMB-3264D w/mmm mramMm rereporpo¢dHbix Oakrepmii Klebsiella pneumonia 1-17
"T'KIIM - OBOJIEHCK" B-8465, B34ThIX B PaBHBIX KOJMYECTBaX, MPHU CJIEAYIOIIEM COOTHOIICHUU
KOMIIOHEHTOB, Mac.%: ITaMM MeTaHOKHUCIsTIommx Oakrepuit Methylococcus capsulatus BKIIM B-12549 -
85-94; cmech mTaMMoB - 6-15.
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BEJIKOBASI KOPMOBASL JOBABKA JIUISI CEJIbCKOXO03AMCTBEHHBIX
KUBOTHBIX U PbIb

H3o0perenne npeaHa3HAYEeHO AJ HCIIOJIB30BAHMS B JKUBOTHOBOJCTBE U PHIOOBOJICTBE, B
YaCTHOCTH OTHOCHTCS K KOPMOBBIM OuonoOaBkaMm IJisi KOPMOB  IIpH BBIpAIIMBAHUU
CEIbCKOXO3SIICTBEHHBIX JKUBOTHBIX W PbI0 B HMCKYCCTBEHHBIX BOJOEMAax JJIsl MOBBIIIECHHS
NPONYKTUBHOCTH, €CTECTBEHHOH PE3UCTEHTHOCTH.

B Hacrosmee Bpemsi HaOmoOaeTcs CHIDKEHHE KadecTBA KOPMOB, BKJKOUAs UX
SHEPreTUYECKYI0 U NMPOTEHHOBYIO MUTATENbHOCTh. [IpakTHYECKH BCE BHUIBI MCIOJb3YEMBbIX
KOPMOB OTHOCSITCS K TPyIIe HU3KONMPOTEHHOBBIX, MO3ITOMY OOECIEUeHHOCTh OelKkoM (B
gactHocTu aust KPC) He nmpesbimmaer 85 r, BMecto 108 r. mo HOpMaMm, 4TO ABJISIETCS OJXHOU
U3 BAKHEHINUX NPUYUH HHU3KOH NPOAYKTUBHOCTH >KMBOTHBIX, TOBBIIIEHHOI'O PAacXOIOB
KOPMOB Ha €IMHHILY MPOAYKLHH U €€ BBICOKOI ce0eCTOMMOCTH.

Buumanue wuccnemosareneit Obuto  oOpalmeHO Ha HCHONB30BAHHE PACTUTEIIBHBIC
UHTPEANEHThI, B YACTHOCTH HA UCTOYHHKU PACTHTENBHOTO OeNika M3-3a WX JOCTYMHOCTH U
HU3KOH nieHe. OCHOBHBIM HCTOUYHHKOM O€IKOBOTO MPOAYKTA SIBJSETCS COeBBIN POoT. OgHAKO
NPUPOAHBIE YCIOBUS HAIIEH CTpaHbl HE MOAXOISAT JJISl BBIPALIUBAHMS COM B JOCTATOYHBIX
Koju4yecTBax. PrIOHAss Myka TPagWLIMOHHO SIBISIETCS OCHOBHBIM HCTOYHHKOM Oeyka s
kopmieHus poib. Tem He MeHee, meHa Ha PHIOHYI0 MyKy HEYKJIOHHO pacTeT, a o0bem
NPOU3BOJICTBA AKBAKYJIBTYPbHl YBEJIUUNBAETCS.

CnenuanucraM NMpUXOAUTCS MCKATh APYTHE CIOCOOBI MPOU3BOJACTBA KOPMOBOIO OenKa U
aJbTEPHATUBHBIE HCTOUYHUKHU UX TOJIYYEHUS.

Benenne B cMech O€NKOBOW KOPMOBOW NOOABKHM TO3BOJSET ONTUMHU3UPOBATH
NUTATEJbHBIA COCTAB KOPMOB, YJIYYIIUTh UX OMOAOCTYIHOCTh M BO3JEHCTBHE HAa CKOPOCTH
Pa3BUTHUA JKMBOTHBIX U PbIO, obecrmeunBarh NpOoPUIAKTUUECKOE NEHCTBHE, U T.11.

B pesynpTaTe mpoBeNEHHOrO NATEHTHOTO IMMOUCKA OBUIM OTOOPAaHBI CIEAYIOIINE
UCTOYHUKH HHPOPMAITHH.

Tax, pa3paOoTaHbl TEXHOJOIMHM INPOU3BOJICTBA KOPMOBOTO 0Oelka Ha OCHOBE OTXOJOB
CIUPTOBOM (TIOCIECTTUPTOBOM Oapbpl) 1 MYKOMOJIBHON (OTpyOeil, MyKH) MPOMBILIIEHHOCTEH
u cMmecu Oapapl € OTXOZAaMH 3€pHOBOrO Chbipbst (mateHT P® Ne2159287; marent P®
Ne2140449; asropckoe cuaerenbcTso CCCP Nel595900; aBropckoe cBunerensctso CCCP
Nel1571061; aBropckoe cBuaerenbcTBo CCCP Nel532580; aBropckoe cBunerensctso CCCP
Ne1507787; marent P® Ne2054881; No2042713 u ap.). B xauecTBe KyJbTyp-IPOAYLIEHTOB B

NEPECUNUCITICHHBIX I/1306peTeHI/I$IX HUCTIOJIB3YIOT I[pO)K}KeHOI[O6HbIe HECOBCPIICHHBIC FpI/I6bI
1
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pona Candida. HemoctaTkoM M3BECTHBIX IITAMMOB MUKPOOPTAHU3MOB SIBJISIETCSI OTCYTCTBUE
CIOCOOHOCTH K aKTUBHOMY pPOCTY B YCJIOBUSX JJIUTENIBHOIO HECTEPUIIBHOTO MpoLecca
KyJapTUBHpOBaHus. Kpome Toro, ucmomp3oBanue apoxokeil poma Candida B kadectse
KyJbTYpPbl TpOAyLEHTa TpeOyeT VyCIOKHEHHs TEXHOJOTHH TMPOM3BOACTBA MyTeM
00s13aTeTPHOTO BBEIEHMs CTAAUU TepMOOOpabOTKH MOJydyaeMOH KOPMOBOH OMOMAcChl IS
rapaHTUPOBAHHOTO O0ECTIeUeH sl OTCYTCTBUS KUBBIX KJIETOK B TOTOBOM MPOAYKTE.

U3BecTHBI pa3iuyHbIe ITAMMbI OAKTEPHi, SABISIOIUECS MPOAYLEHTaMH Oenka (maTeHThI
P® NoNoe2244000, 2390554, 2244001). OOuuM HEIOCTATKOM JAHHBIX IITAMMOB SIBJISIETCS
HEJOCTAaTOYHO BBICOKAsh KOHLEHTpauus OMOMAcCChl, HakaruBaemas B MPUCYTCTBUHU 2,5%
MOJIOUHOH KHCJIOTHI, & CJIeI0BATENbHO, HEAOCTATOUYHOE KOJUYECTBO Oejika, KOTOpOe MOTJIO
ObI 00pa3oBaTbCs KYJbTYPOH.

OnHMM U3 TEepPCHNEeKTHBHBIX MYTeH MOJYUYEHHUS MOJHOLEHHOTr0 OENKOBOro KOPMOBOTO
NPOAYKTA SIBJISIOTCA METaHOTpO(HbIE OakTepuu, MPOAYyLHUpYIOIUe Oenok. MeTaHOTpodHbIe
OakTepuu B TOAXOMASIIUX YCJIOBUSX aKTHBHO mNepepadaThiBAlOT MPUPOIHBIA ras3, ObICTPO
PA3MHOKAIOTCS M HAPALIMBAIOT CBOKO OMomaccy, O0raryro HeHHBIM O€JIKOM, BUTAMHHAMH U
UHBIMUA OHOJIOTHYECKH aKTHBHBIMH BEIECTBAMU.

Ucnonb3oBaHue MeTaHa [isl TIOJAy4YeHUs: OeJika MMeeT Psii MPEUMYLIECTB [0 CPAaBHEHHUIO C
JKUJAKUMH ~ YIJIEBOJOPONAaMHU. OOJIbLIME 3amachl MPUPOJHOTO Trasa, Xopoluas ero
TpaHCIOPTaOeIbHOCTb, BO3MOYKHOCTh MOJYYEHHs] TOTOBOrO MPOAYKTa 0e3 HOMONHUTEIbHON
OYHCTKH OT cyOcTpara.

VYuurtsiBasi, 4To B Poccun Oosiblirie ra3oBbie 3amachl HeIp, MO HEKOTOPBIM AaHHBIM, OHH
cocTaBysiroT 10 40% mMupoBbix. BHenpeHre MUKPOOUONIOrnueCcKOro MPOU3BOACTBA Oelika Ha
POCCHUHCKHMX MOPENNpHITHIX CYJUT HE TOJbKO 3KOHOMHYECKUU 3(P(PeKT, HO U CrocoOHO
obecreynTh MPOOBOJbCTBEHHYO O€30MaCHOCTh CTPAHBI.

UsBecTHBl pasau4vHble [ITaMMbl OakTepui, MNPOAYLHPYIOIIHE KOPMOBOW OeJoK,
OTHOCSINMECS K pPAa3UYHbIM BHJAAM METAHOKHCISIFOIIUX OakTepuil  (MeTaHOTpPOdHI),
Hampumep, Hanmpumep mTamMmbl pona Pseudomonas methanica, Methylococcus capsulatus
BKM B-2116, Methylocystis parvus BKM B-2129, Methylosinus sporium BKM B-2123,
Methylosinus trichospohum BKM B-2117, Methylobacter acidophilus, Methylomonas rubra
BCB-90, Methylococcus sp. UM-9, Methylococcus capsulatus BCB-874, Methylococcus
minimus, Methylomonas methanica, Methylomonas agile.

OHU SABNSIOTCA MPOAYKTAMH MHKPOOHMANbHOTO CHHTE3a, MOJy4YaeMbIMH B pe3yJbTaTe
KyJbTUBUPOBAHUS METAHOKHUCISIIMX OaKTepuil Ha MPUPOAHOM Traze. OTHU IITAMMBI

XapaKTEPU3YIOTCS PA3TUYHBIMU CKOPOCTSIMU POCTA M BBIXOJAOM OHOMACCHI.
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UsBecten mramm Methylococcus capsulatus BCb-874 - mponyueHT OnoMacchl. XpaHUTCS
B My3ee KyJbTyp uHctutyta « BHUHreneruka» noa xkomnekuuoHHbiM HOMepom LIMIIM B -
1743 (aBt. cBun. CCCP Ne770200). Mcnonb3yercst B Ka4ecTBE NCTOYHUKA YIJIEPOAA METaH,
KaK YHCTBIH, TaK U B COCTaBE MPHPOAHOrO rasa, U MeTraHois. IIpoAayKT ¢ MCMONb30BaHHEM
JAHHOrO LITaMMa Bellyckaercss noj toprosoii mapkoil I'AIIPMH. Henocratkamu naHHOro
[ITaMMa SIBJIIFOTCS. HEJOCTATOYHO BBICOKAs NPOAYKTUBHOCTh (8-10 T1/m 9), HEBBICOKOE
coaep:kaHue ChIporo mpotrenHa B Ouomacce (He 6onee 70%), HeCTaOUIBbHBIN BBIXOJ OMOMACCHI
(30-60 r/m).

UsBectHO n300perenne (PM2687137), koTopoe OTHOCUTCS K OMOTEXHOJOTHH U MOXKET
OBITH HCIOJB30BAHO JJISI TOJYYEHHs] MHUKPOOHOW OENKOBOW Macchl IJii KOPMIJIEHUS
xuBOTHBIX. IllTamMmm rereporpodusix Oaktepuii Klebsiella pneumonia 1-17, cnocoOHbIi
UCIIOJIb30BATh MPOAYKTHI COOKHCIEHUS TOMOJIOTOB METAHa, MIPUCYTCTBYIOIUX B MPUPOJHOM
raze, NEMOHUPOBAaH B [ OCynapCTBEHHOW KOJIIEKIMH MATOT€HHBIX MHUKPOOPTaHU3MOB U
kyaeTouHblx KyiapTyp «I'KIIM - OBOJIEHCK» nox peructpalnoHHbIM HOMepoM B-8465.
JlaHHBIH IITAaMM 00€CIIeunBAET MOBBILIIEHNE MPOAYKTHBHOCTH METAHOKHCIISIFO LITUX OaKTePUH.

H3BecTHO u300peTeHHe, KOTOPOE  OTHOCUTCS K OHOTEXHOJOTUH W MOXKET OBITh
UCIIOJIb30BAHO ISl MOJIYYEHUsT MHUKPOOHON OE€NKOBOH MaccChl AN KOPMJICHHS SKHBOTHBIX.
IMltamm rereporpodubix Oakrepuit Cupriavidus gilardii  GBS-15-1, cnocoOHbIl
UCIIOJIb30BATh MPOAYKTHI COOKHCIIEHUSI TOMOJIOTOB METAHa, MPUCYTCTBYIOIUX B IPHPOIHOM
rase, JEeNOHUPOBaH BO DBcepoccHICKONM KOMIEKUMH MHUKpoopranusMos MHMucTuTyTa
ouoxumun u pusnonorun mukpoopranusmoB I K.Ckpsdbuna PAH non perucrpaunoHHBIM
HomMepoM VKM B-3265D. Jlansblli mTaMMm oO€CMeYHMBaeT IMOBBIIECHHE MPOAYKTUBHOCTU
MeTaHokucsiromux oakrepuii (PP 2687135).

H3BecTHO N300peTeHne, KOTOPOE OTHOCHUTCS K MUKPOOHOJIOTUYECKOH MPOMBIIIIEHHOCTH.
[IIramMm rereporpodubIXx OakTepuii Stenotrophomonas acidaminiphila GBS-15-2 obnanaer
CIIOCOOHOCTBIO ~ HCIIOJNIB30BAaTh ~ NPOAYKTBI  COOKHUCIEHHUS  TOMOJIOTOB  METaHa,
NPUCYTCTBYIOLIKE B TpuUpoaHoM rase. [lItamm rereporpodHbix OakTepuii Stenotrophomonas
acidaminiphila nenonupoBan Bo Bcepoccuiickol KOJUIEKUMM MHUKPOOPTAaHH3MOB MPHU
HUncturyre Omoxumun u ¢Qusnosorun mukpoopranusmoB [ K. Ckpsobuna PAH mon
peructpaiiioHHbiM  HomMepom VKM B-3264D. Illramm rerepoTpodHBIX OakTepuii
Stenotrophomonas acidaminiphila VKM B-3264D wosxker ObITh HUCIONB30BAaH ISt
noy4eHust MUKpoOHoi OenkoBoit macchl (P®D Ne2687136).

Hanbonee OMM3KkUM M3 aHAJIOrOB MO TEXHUYECKOH CYIIHOCTH U 3asBisieMoMy 3¢ dexTy
SIBJIIETCS IITAMM MeTaHOKuCTstomux Oakrepuii Methylococcus capsulatus I'BC-15. O6nacts

MNPUMECHCHUSA mramMmma - npou3BOACTBO O€eIKOBO-BUTAMHUHHBIX KOMIIJIEKCOB JIA
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OanmaHCHUpPOBAaHMS KOPMOB C/X JKUBOTHBIX. JIemOHHpOBaH BO Bcepoccuiickoit Komnexunn
[Tpowmpbrnenasrx Mukpoopraan3mos rnog Homepom BKIIM B-12549. Illtamm obecieunBaet
HaKOIUIeHHe Onomaccel 10 32 r/m. (PD Ne2613365). Conep:kaHue CbIpOro MpOTEHHA B
6nomacce He MeHee 79%.

TexHunueckoi 3amaveii siBasieTCsl  PACUIMPEHHE CIEKTPa HUCIOJIb3YEMBbIX OEIKOBBIX
KOPMOBBIX NOOABOK Ha OCHOBE MeTaHOKHCisommx Oakxrepuit Methylococcus capsulatus
IJIs1 CENIbCKOXO3SIHCTBEHHBIX JKUBOTHBIX W PBIO, BBIPAIIMBAEMBIX B HCKYCCTBEHHBIX
BOJOEMAaxX, 00Jafaromux 0OoJiee BHICOKUM TEXHOJOTHUYECKIM MOTEHIINAIOM U 3KOHOMHUYECKH
BBITOJJHOTO TPOMBIIIJIEHHOT'O MPOBEAEHUS MPOLIECCa, BBICOKHM COZepKaHueM Oelka.

TexHHYECKHM Pe3yJIbTATOM, [TOJYYEHHBIM OT HCIIOJb30BAHUS MpeaiaraeMoii KOpMOBOM
no0aBkH siBHsieTCs co3aanue 3QPeKTHBHON TEXHOJOTHH MOJy4YeHUsT N0OaBKH, YJIyUYIIEHHbIE
SKCIUJIyaTallMOHHbIE CBOHCTBA J00aBKHU 32 CYET TOBBIMIEHHS MPOAYKTUBHOCTHU

CeNbCKOXO03SIMCTBEHHBIX JKUBOTHBIX U pr6.

TexHHYeCKHH pe3yabTAT AOCTHrAaJCH 32 CYeT HCNOJIb30BaAHHS OenkoBoi
KOPMOBOH  JOOaBKH [UJISl CEJIbCKOXO3SIHCTBEHHBIX KUBOTHBIX M KYJbTHBHPYEMBIX PBIO,
BKJIOHArOIEH mTamMM MeTaHokucasimux Oakrepuit Methylococcus capsulatus (I'BC-15)
BKIIM B-12549. Jlo6aBKa AOMOTHUTENBHO COAEPKHUT IITaAMM IreTepoTpodHBIX OakTepuit
Cupriavidus gilardii (GBS-15-1) VKM B-3265D w/unu mramm rerepoTpodHBIX OakTepHii
Stenotrophomonas acidaminiphila (GBS-15-2) VKM B-3264D u/unu mramMm retTepoTpogpHbIX
Oaxrepuii Klebsiella pneumonia 1-17 «I'KIIM — OBOJIEHCK» B-8465 , B3STBIX B paBHBIX
KOJIMYECTBAX, IMPHU CIEAYIOLIEM COOTHOIIEHUH KOMIIOHEHTOB, Macc.%:

- MITAaMM METaHOKHUCJIsommX OakTepuii Methylococcus
capsulatus BKTIM B-12549 85 -94

- CMECh HITAMMOB 6-15

CkapminBaHue palioHa ¢ OEJTKOBOUM KOpMOBOH 100aBKOW, comepIKallel mpeaiaracMyro
CMeCh IITAMMOB, CITOCOOCTBYET YBEIMYEHHUIO KUBOHW MAcCChl 32 CUET MPUPOCTA MBIIIEYHON
TkaHu. KadgecTBo Msca yaydqmaeTcsa 3a CHET YMCHbIICHUA COACPIKAHUSA KUPA B MBI EUHOH
TKaHHU, YMECHbIICHUA HpOCJ’IOfIKPI MOAKOXHOI0 KHpa U YBCIUYCHUA IJIOIAANW MbBIIICYHOIO
riaska.

H300pererne TO3BOJIUT  YBEJHYUTH MNPOAYKTUBHOCTH JKHBOTHBIX U PBIO, 15,
BBIZKUBACMOCTDb 5KOJIOTUYCCKYHO 6630HaCHOCTb MsCa, MOJYYHUTh MACO C (I)YHKLII/IOHaJ'IbeIMI/I
CBOMCTBaMH.

3asBJIEHHOE COOTHOLICHNE KOMIIOHEHTOB OEeIKOBOH KOPMOBOH N0OaBKHM oOecriednBaeT

CO37aHHe JIETKOYCBOsIEMOH BBICOKOOENKOBON 100aBKH C COAEPKAHUEM reTepoTpOhHBIX
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Oakrepuil. benkoByr0 KOPMOBYIO TOOABKY AJISI CENBCKOXO35HCTBEHHBIX JKUBOTHBIX U

pbIO MOJYHYAOT MyTEM CMELINBAHUS KOMIIOHEHTOB COTJIACHO 3asIBJIEHHOMY COOTHOLIEHUIO U
3aTeM MPU HEOOXOAUMOCTH TPaHYJIUPYIOT N MPOBOIAT SKCTPY3uto. B Tabnuue 1
NPEACTABICHBI PELENTYPhI MPeaIaraeMblx OEIKOBBIX JOOABOK.

[IpoBoaumn cieayoIye SKCIEPUMEHTHI C BApHaHTAMH OEJKOBOM KOPMOBOI HOOABKH:

- BapuaHT 1 — 1Byx KOMIIOHeHTHas cMech - mTamma 'BC-15  u mramma GBS -15-2;

- BAPMAHT 2 - TpeX KOMIIOHEeHTHas cMmech - wrtamma I'BC-15, mramma GBS -15-1 u
mramma GBS -15-2 ;

- BAPUAHT 3 — YEThIpEX KOMIIOHEHTHast cMech - mramma ['bC-15, mramma GBS-15-1,
mramma GBS -15-2 u mramma 1-17;

- BapuaHT 4 — nobaBka Ha ocHOBe onHoro mramma I'BC-15.

Kak mokasanu mpoBeneHHbIE HKCIEPUMEHTBI, HUCIIOJb30BaHUE MMpeaaraeMoi OenkoBas
KOpMOBasi 00aBKa CYIIECTBEHHO B CMECSX KOPMOBBIX JOOABOK MO3BOJISIET ONTHMHU3HPOBATH
IUTATENbHBIH COCTAB KOPMOB, YJYUYLIHTh UX OHomocTymHOCTh. Kpome Toro, obecmneunBaercs
noTpeOHOCTh PBIOBI, KMBOTHBIX U NTHULBI B HEOOXOIUMBIX KOMIIOHEHTaX MUTAHUS, CHU3UTh
3aTpaThl KOPMa Ha €OUHHIYY MPOAYKIIHH.

IIponyueHtom OenkoBOW KOPMOBOW no0aBKH siBIsieTcss MeTaHoTpod Methylococcus
capsulatus T'BC-15. IlltamMM BbIIeNeH B NPOIECCe UIUTENbHONM MHOTOCTYNEHYATOH CeNeKLnuu
NyTeM KYyJbTHBHPOBAHUS B YCIOBHAX a3pallud U NEPEMEIIUBAHHUA Ha KUIKOH MHHEpaTbHON
cpene B armochepe mnpupomHoro raza. Llramm Methylococcuscapsulatus TBC-15
KyJIbTUBUPYETCS B COCTaB€ AaCCOLMATUBHOW KYJbTYpPBI, BKIIOHAMOIEH rerepoTpodHbIe
accounantel Cupriavidus gilardii, Stenotrophomonas acidaminiphila, Klebsiell apneumoni,
KOTOpbIE YTHJIM3UPYIOT MPOAYKTHI COOKHCIEHHMsS TOMOJIOTOB METaHa, MPHCYTCTBYIOIIHE B
MIPUPOTHOM T'a3e, v MPOAYKThI MeTadoIu3Ma OCHOBHOTO mtamma Methylococcus capsulatus TBC-
15.

IMonyuyennass OejkoBasi KOpMoBasi no0aBka TPEACTaBIsIeT COOOH BBICYIICHHYIO
MHAKTHBHPOBAHHYIO OMOMACCy acCONMALNN METAHOKUCIIOIUX U reTepoTpO(HBIX OaKTepHid.

benkoBast kopMoBast 1oOaBKa B BUAE MOPOIIKA WM TPAHYJ JO3UPYETCS B HEOOXOIUMOM
KOJINYECTBE, KOTOPOE ONPEAEISIeTCs] HOPMaMH HUCTIOJIb30BAHUS TIPH MPUTOTOBIEHHH KOPMOBBIX
cmeceil. benkoBast kopmoBasi nobaBka — 0oOjlaaeT BBICOKOW NHTATEIbHOW LIEHHOCTBIO U
0€3BPEeaHOCTBIO TSI PBIO, KMBOTHBIX U MTHULIBL

TItamm Methylococcus capsulatus T'BC-15 1 ero accolnaHThl HETATOT€HHBI, HETOKCHYHBI
1 Oe3BpEIHBI.

KonudectBo Oenka B OenkoBOW KOPMOBOH NOOAaBKE SKBHUBAJEHTHO O€KaM >KUBOTHOTO

NPOUCXOXKACHUST (PBIOHOH M MSICO-KOCTHOW MyKe). DTO IO3BOJIIET IIHUPOKO HCIOJIb30BATh
5
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OeKOBYIO0 KOPMOBYIO JOOABKY B KaU€CTBE 3aMEHHTEISI PhIOHON MyKH U COEBOTO IIPOTA B COCTABE
KOPMOBBIX PallIOHOB.

buonornyeckas neHHOCTh O€NKOBOH KOpMOBOH no0aBku 1o xumudeckomy Ckopy
cocraBisier 65-70%. Jlumutupyromass aMUHOKHCIOTA — MeTHOHMH. (OTHOCUTENbHAs
Ouonornyeckast IEHHOCTh K Ka3eMHY Ha TECT-OpraHu3Me TerpaxumeHanupudopmuc — 65-75%.

HccnenoBaHusi MUTATENbHBIX CBOHCTB OEIKOBOH KOPMOBOW MOOABKH NMPOBOAMIINCH HA
JKUBOTHBIX, JUII KOTOPBIX NPENHA3HAYEH MPOAYKT: CBUHBH, ITHIA, TEJNATa, OBLBL, phIOA.
KopmieHne »KUBOTHBIX OCYLIECTBIIIJIOCH IO MPHUHATBIM HOpMaM.B kadecTBe HCTOUHUKOB
NPOTEHHA B KOHTPOJIbHBIE PALMOHBI BKJIOUaIH O00OBbIe ImIpoThl. KonmuecTBo 3asBisieMoit
OenkoBON KOPMOBOH NOOaBKM M KOHTPOJBHOH noOaBku BKmouanu 20% OT CyTOYHONH HOPMBI
NepeBapuBaEMOro NPOTENHA PALlUOHA.

CymHOCTb H300peTeHNs WLJTIOCTPHPYETCS CJIeAyIHMH NPpUMepaMH.

B xauecTBe KOHTPOJBHOIO KOpMa BO Bcex npumepax ucnoss3osanu I'ATIPHH.

Hpumep 1. Mcnbiranus Ha ppibax

HcnpiTanust KOPMOBBIX 100ABOK NMPOBOAMIM Ha CerojieTkax kapma maccod 38-45 r B
1a00paTOPHBIX YCIOBHSIX B MPOTOUHBIX akBapuymax. CeromerkoB kapma mo 20 1mr.
cogepxanu B 70 1 IpOTOYHBIX aKBapuyMax MpH TeMIlepaType BOJbl B XO/€ BCEro OMNbITa B
npenenax 18-21°C, u ¢ comepskanuem kuciopona ot 6,8 nmo 9 mr/n. Kypc ckapminBaHus
KOPMOBOH 100aBKU COCTaBWII 24 THS.

ITo 3aBepiieHNU Kypca KOPMIJICHHS pPbIO Ha BCEX 3Tamax SKCIEPHUMEHTa MPOBOIUIIHN
CPaBHHUTEJIBHYIO OLIEHKY HUX (PU3MOJOTUUECKOTO COCTOSHHS IO T'e€MaTOJIOTHYECKHM
napaMmerpaM. Bce pacuersl aOCOTIOTHOrO, OTHOCUTEJNBHOTO U CPEIHECYTOYHOTO MPUPOCTa
cpeaHed Macchl MPOBOAMIIU MO OOINENPUHSITHIM METOIAM.

Pe3ynpTaThl NpOBEACHHBIX UCMIBITAHUNA CMOTPH. Ta0IHLy 2.

benkoByro kOpMOBYIO 100aBKYy MOKHO BBOAWTBH B KOPM Uil pblO Oe3 HapyLIeHHUs
aMHHOKHCIIOTHOTO OajaHca kopma. Ilpennaraemast cMech IITAMMOB HMEET BBICOKUH YPOBEHb
IPOIYKTUBHOCTH, YTO CIMOCOOCTBYET YBEJIUUYEHUIO CKOPOCTH MOTPEOICHHUs MUINU pBIOOH U
CKOPOCTH YBEJIMYEHHUS Beca.

UccnenoBanust kopMoB ¢ 1o0aBieHneM OeIKOBOH KOPMOBOW JOOABKH Ha pblOax pa3HOro
BO3PAacTa MMOKA3aJ1, YTO BKJIIOYEHHUE 3TOTO KOMIIOHEHTA B PALMOH CTUMYJIUPYET TEMIT POCTA PhIO
NpU CHIKEHHMH KOPMOBBIX 3aTpaT, HE Hapymas (U3HOJOTHUYECKUH CTaTyC PbIOBL
BrrKkrBaeMOCTh JIMYMHOK TAKKe CBS3aHA C PAllMOHOM muTaHus. Hamudne OenkoBOil KOPMOBOA
n00aBKH B 3KCIIEPUMEHTAIbHBIX KOPMaX CYLIECTBEHHO IMOBBILIAET BBKMBAEMOCTD Kapra, 10 93%

npoTuB 63% Ha KOHTPOJIBHOM KOpME.
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Takum o0pa3oM, MpH COOTBETCTBYIOLIEM OaJlaHCHPOBAHUU ITUTATENBbHBIX BEIIECTB B
KopMe peIO, OenkoBas KOpMOBas n00aBKa IOKAa3bIBAET PE3YJbTaTbl CXOAHBIE C IPYTHMH
BBICOKOOEJIKOBBIMU KOMITOHEHTAMH.

IIpumep 2 UcnbITaHUSI HA CBUHDBSX.

Ucnpitanust Onomnpenapara B palloHax CBHHEH MPOBENEHBI B PA3IMUHBIC BO3PACTHBIC
MEePUOAB] U Ha PA3JIMYHBIX NOJOBO3PACTHBIX IPyIIax:

KopMrieHne ;kuBOTHBIX OCYLIECTBIIATIOCH 10 MPUHATHIM HOpMaM. B kauecTBe HCTOYHUKOB
MPOTENHA B KOHTPOJIbHBIE PALIMOHBI BKJIIOUAJIN COEBBIM HLIPOT.

B ombiTHBIX Tpynmax BKIOYamu 6uomodaBky B koimuecTse 10 20% OT CyTOYHONW HOPMBI
NepeBapruBaeMoOro npoTerMHa pauuoHa. JKMBOTHBIX B3BEIIMBAIM HWHAMBUAYAJIbHO Iepen
MOCTAHOBKOH Ha OMBIT, B KOHLE KAKOr0 Neproja BblpaiuBaHus . @U3M0I0rHYECKOe COCTOSHHE
U COCTOSTHHE 3[I0OPOBbsI KMBOTHBIX Ha MPOTSIKEHHH BCETO 3KCIEPUMEHTA ObLIO HOPMAIBHBIM.
Kaxux-mbo orpunarenbHbix 3QQeKToB Ha MPOTIKEHHH BCETO KCIEPHUMEHTA HE BBISBICHO. 3a
BECh IIEPUOJ] UCTIBITAHUH HE OTMEUEHO PA3JINIHHA B COCTOSTHIH 3I0POBBSI J)KHBOTHBIX, TOTPEOIeHUs
KOPMOB U BEJIMUYNHE CPEAHECYTOUHBIX IPUPOCTOB Y OMBITHBIX U KOHTPOJIbHBIX KHBOTHBIX.

YpoBeHb 0€1KOBOI KOPMOBOH AOOABKHU B OIBITHON rpymniie cocTasisit 20% OT CyTOYHON
HOpMbI  IepeBapuBaeMoro  mnporeumHa. lIuTarenpHOCTH  PallMOHOB  COOTBETCTBOBAJA
OOIIETTPUHATHIM HOPMAaM JUIsl COOTBETCTBYIOIIErO BO3PACTA KUBOTHBIX M ObLJIa WACHTUYHA IS
KOHTPOJIbHOW U OMBITHOHN IPYIIIL.

Ha mnporsskeHMH BCero SKCIEPUMEHTAa HE OTMEYEHO KaKUX-JHOO OTKJIOHEHUH B
(pH3NONOTHIECKOM COCTOSIHUU U COCTOSIHAU 3[JOPOBbS JKUBOTHBIX.

Hcnonp3zoBanne OenKOBOH KOPMOBOH A00aBKM B COCTaBE KOMOMKOPMOB AJIsi CBHHEH
CHOCOOCTBOBAJIO TMOBBILICHUIO PUPOCTA BECA B CPABHEHUU C KOHTposieM Ha 12%, He BbI3bIBAJIO
HapyIIeHNH B 0OOMEHe BEIeCTB, CIIOCOOCTBOBAJIO BBICOKON COXPAHHOCTU MOJIOZIHSIKA Ha 7,5%, He
OTMEYEHO CJTy4aeB MOBBIEHHs 3a00JI€eBAEMOCTH CBUHEH B OIBITHBIX TPYIIIAX.

PesynpraTel MccnenoBaHMH  YKa3bIBAIOT HAa O(QQEKTUBHOCTD H  0OE3BPEIHOCTH
UCTIONB30BaHUsT O€JIKOBOH KOPMOBOH NOOABKM B pAlMOHAX PACTYLIMX U OTKAPMIIMBAEMbIX
CBHUHEH.

IIpumep 3 UcnbiTanue Ha nTHLE

HccnenoBaHusi MpOMyKTUBHOCTH TMPOBOAMIIN Ha LIBITUIATAX Opoiinepax. [ITuiia onbITHOM
IPYIIIBI MOJTyYalia KOPM, B COCTaBe KOTOPOTo OBLIO BBeNeHO 5% OenkoBOi KOPMOBOH q00aBKH
no macce pamuoHa B3aMmeH 50% mpoTenHa >KUBOTHOTO NpoucxoxaeHus. Kypbl KOHTpoOJbHOMN
TPYIIIBI [TOJTYYaJIH TTOJTHOPALMOHHBIA CTAHAAPTHBIN KOMOHKOPM.

OcHOBHBIE (DM3HOJOrMYECKHE TIOKA3aTeNd B KOHTPOJBHOH M ONBITHOH TIpymrax B

. b 0
pesysbTaTe SKCIEPUMEHTa COCTaBWJIM: COXPAaHHOCTb Kyp B ONbITHOM rpynme 99.2%, B
7



KOHTpOJbHON rpymmne 98,8%. MHTeHCHBHOCTb SHLEHOCKOCTH B ONbITHON rpymnmne 79.4%, B

KOHTpOJIbHOH rpyne 72,4%.

Tabauna 1

KommnoneHTsr/ 1 2 3 4 5 6 7 8 9 10
mTaMMbl, Macc %

Methylococcus 100 | 94 90 8 [ 8 [ 92|94 | 8 | 94 88
capsulatus 'bC-15

Stenotrophomonas 6 - 6 4 2 5 2 4
acidaminiphila
GBS -15-2

Cupriavidus gilardii - - 15 6 - 2 5 2 4
GBS -15-1
Klebsiella pneumonia - 10 4 2 5 2 4
1-17

Tabauna 2

[IOKa3aTeJIn OmnbiTHbIN kKOpM | KOHTpOsIBHBIN
KOpM
(ranpuH)
HauanpHas macca, mr 2.9 2.9

Koneunas macca(cpenHss mo 150.7 82.5
JIBYM JIOTKaM), MT
Koneunast macca, % x 182.7 100
KOHTPOJIIO
BrrKkuBaeMOCTh TUYNHOK (B 88.7 62.5
CpeHEeM IO ABYM JIOTKaM)
BrokuBaemocTb % k KOHTposto | 146.3 100

OO6mas nxtTuomMacca (CpemaHsis 7093 2655
110 IBYM JIOTKaM), T
OOmmast uxTuomacca, % k 267.2 100
KOHTPOJIIO




dopmysa uzoOpereHus
benkoBast kopmoBas ~ mo0aBKka Uil CEJNBCKOXO3SMCTBEHHBIX  JKUBOTHBIX U
KYJBTUBHUPYEMBIX PbIO, BKIIOUAOINAs MTAaMM MeTaHOkucsmux Oaktepuii Methylococcus
capsulatus BKIIM B-12549, ortiauyaromuiics Tem, 4To, n00aBKa JOMOJHUTEIBHO COIEPIKUT
mramMm rereporpodubix Oakrepuit Cupriavidus gilardii VKM B-3265D  w/unu mramm
reteporpodHbx Oaktepuii Stenotrophomonas acidaminiphila VKM B-3264D  w/umm
mramM rerepotpodHeix Oakrepuit Klebsiella pneumonia 1-17 «I'KIIM — OBOJIEHCK» B-
8465 , B3ATBIX B PAaBHBIX KOJHMYECTBAX, MPU CIEAYHOIIEM COOTHOLIEHHWH KOMIIOHEHTOB,
macc.%:
- MITAaMM METAaHOKHUCJIsIommX OakTepuii Methylococcus

capsulatus BKTIM B-12549 85 -94

- CMECH IIITAMMOB 6-15
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