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OIIMCAHVE V3OBPETEHNVA
2420-558637EA/061
MMKPOEHEE KIJIETKM, CIIOCOBH IIOJIYVUEHMA MMKPOBHBIX KJIETOK U UX
[TIPMMEHEHUE

INPEOIIOCEJIKM CO3IOAHNMA M3OBPETEHUA

OBJIACTH TEXHUVKM, K KOTOPOV OTHOCUTCS M30BPETEHUE

[1] HacTodmee wm300peTeHMe OTHOCUTCHA K KJIeTkaM OaKTepun
Megasphaera elsdenii, x crnocofaM IIOJyYeHUS KJIeTok OakTepum M.
elsdenii, K KOPMOBEM m»oBaBKaM ¥ KOMIO3MUMAM, BKJIOUAKINMM STHU
KJIETKM, U K I[IpPUMEHeHUO, BKJOUAlIeMy BBeIeHMe KJIETOK XMUMBOTHEM, B
TOM UMCJle, HaIpuUMep, IOJ4 YJydlleHMS IIoKasaTeJs UMX pocTa W/ Uiu
COCTOSHUA S3HOOPOBbA. HacTodmee wu300peTeHMe TakKXe OTHOCUTCS K
MMKPOOHEIM KJIETKAaM, BKJIOUAIMM, HO STKM He OTpaHuuuBasdg, KJIETKU
anpPOOBHEIX OaKTepul, aHa’pPOOHHX OaKTepull UM IPOXKEeBHX TIpuboB, U K
criocofaM  IOJIYUYeHUS  MUKPOOHHX  KJIETOK, KOPMOBEIX  HOOaBOK U
KOMIIO 3ULIUI, BKJIOUAKMNMX  MUKPOOHHE  KJIETKMU, “ K IIpYMeHEeHU’O,
BKJIOUAKIIEMY BBeIeHMe MUKPOOHHX KJIETOK XMBOTHBIM, B TOM UMCIeE,
HaopyMep, JIS YJydlleHusa I[okasaTesd M’x pocTa U/UIM COCTOSHUS
3I0POBLA.

YPOBEHE TEXHVKU

[2] BakTepum Megasphaera elsdenii (1o ecThb, M. elsdenii)
IpencTaBjIglnT CoOOM HEeINOOBMXHLEE I'paM—OoTpUllaTesIbHEEe IUIIJIOKOKKM,
KOTOPHE VTUIN3UPYIOT JakKTarT B KauecTBe IpenIouTruTesILHOTO
UCTOUHKKA yIJlepomna u MOTYT CIIOCOBCTBOBATH IpenoTBpaleHM0
aummosa, KOTOPHIM ABJISETCH pacIpocTpaHeHHEM PaccTpPOMCTBOM
NumeBapeHrsa, IIopaXalolyM KakOsl TOO MWUJIJIMOHEL T'OJIOB  KPYIIHOTO
poTaToro M MOJIOUHOT'O CKOTa.

[3] B ciayuasgx, KoTa KPYIHBEM POTATHM CKOT M IPyI'Me XBadHHe
XMBOTHEIE IIOIJIOmMAT OOJIblIMe KOJMUeCTBa KpaxMaJiColepXalluxX KOPMOB
(HamopuMep, 3epHa 3JIaKOoB) MJIM IIPOCTHX CaxapoB, YCJOBHO-IIAaTOTEHHHE
MUKPOOPTAHUZME B XeJIyIKe MOTYT OLHCTPO COpaXMBaThL STU COeOMHEHMUI
B  MOJIOUHYHD KUCJIOTY. MoJiouHasd KMCJIOTa HSBJISeTCAd BHCOKOAKTUBHONM
OpPTaHUUYeCcKOM KMCJIOTOM, M OHa MOXeT BHS3HBATL JIAKTOALMOO3, KOTOPHI
MOXeT HapyllaTh HOPpMajJbHOe IMMIeBapeHMe ¥ BH3HBATh 3SHAUMTEJILHBE
INOBPEeXOeHMS CJAM3KMCTOM OOOJIOUKM XKeJIYOOUHO—KMIIeUHOTO TpakTa Y
KBAUHEIX  KMBOTHEIX . CTpajanmye  JIaKToalMOO30M  XMBOTHEE  MMEIT
HeonTUMaJIbHEEe (QYVHKIMOHAJILHEHE IIoka3aTelM. M B Haudojlee OCTpOn
bopme, JAKTOoalMrIo3 MOXeT BEISHIBATDL HeoBpaTuMoe opaxeHre
IUIEeBaAPUTEJIEHOM M IOHXAaTeJIbHOM CUCTeM XUMBOTHOTO, a Takke IIOBHIIATDh

IIPOUEeHT CMepPTHOCTM XMBOTHEX.



[4] BakTepum M. elsdenii MOTYT CIOCOOCTBOBATE PeTYJIMPOBAHMIO
JakToaluunosa BCJIeICTBMe CIOCOOHOCTM OaKTepMM IIpeBpallaTh MOJIOUHYIO
KMCJIOTY B JleTyuue XMPHBEEe KMCJIOoTH (VFA; HamopuMmep, OyTupart,
IponMoHaT M alleTarT), KOTOpPHE  ABJIANTCA He  [IPeICTaBJIARIYMIA
OIaCHOCTM OpTaHMUeCKMMM COeIMHeHMAMM. HO UMCIeHHOCTH OakTepuit M.
elsdenii B XeJYOOUHO—KMIIEUHOM TpPaKTe XKBAUHEX XMBOTHEIX UYaCTO
HaxXxOOUTCHA Ha CJAMIKOM HM3KOM YPOBHe, IJIS TOI'O UTOOH IIpeloTBpallaTh
PUCK BOBHUKHOBEHMA alumos3a. B CBA3M C HBTUM, -OJIA4 YBEJIWUYEeHUID
CTeneHu KOJIOHMBauuu M. elsdenii B XeJyIOUHO-KUIIEYHOM TpakTe
KBAUHEIX XMBOTHEHX, OvJla pa3paboTaHa KyJbTypa XMUBHX KJIETOK U3
mTaMmmMa M. elsdenii B @ XMIKOM IMTATeJbHOM cCcpene, Lactipro®,
CMOTPMUTE, HalpuMep, HaTeHTHHM »OokKyMeHT U.S. Patent No. 7550139.
OmHako CYyIeCTBYIOT IpaKTUUYeCKre OTpaHU4YeHNd, KOTOpPEHIE
IPENATCTBEOBAM WMMPOKOMY IIPMMEHEeHMI I[IPOOYKTOB, coIepXammx M.
elsdenii, BRJOUAKIME CJIOXHOCTL IOIIEepPXaHUS aHaspPOOHHX YCJIOBUM,
KOTOpPHE HeOOXOIMMEl IJIS XM3HEeOeATeJIbHOCTM IMponoyKToB M. elsdenii,
M CJIOXKHOCTM TPaHCIOPTUPOBKM IIPOOYKTOB M. elsdenii oT MecTa UX
IPOM3BOLACTBA Ha MeCTO MX KOHEUHOTI'O IIPMMEeHeHUS B TeueHue 14 1nHel,
Tak Kak II0 MCTeUeHMI0 STOTO CpoKa XM3HEeCIOCOOHOCTHL M. elsdenii B
IPONyKTEe 3HAUMTEJILHO CHIMKaeTCHd.

[5] HecmoTpsa Ha TO, UYTO B IaTeHTHOM »OokyMeHTe U.S. Patent
No. 4138498 B ofOmmMx uUepTax OOCyXIDaeTCsd IIOTeHUMaJIbHasd BO3MOXHOCTH
Jnopmiamzaumm M. elsdenii, TeM He MeHee, B STOM IIaTeHTHOM
IOOKYMEHTe He IOpenjarailnTcad Kakue—JubO  CIOCOOH  IIPOMBIIJIEHHOTO
IIOJIYYEHUSA JIMOOMIMBUPOBAHHEIX OakTeputt M. elsdenii, KOTOPHE MOXHO
OpUIO OB MCIOJIB30BaATE IJIS IIPeONoJIeHUSd CYIEeCTBYIIMUX HEeOOCTaTKOB,
OTPaHMUMBAKINX BO3MOXHOCTE IIPOMHBIIJIEHHOT'O IIpMMeHeHUsa. Kpome ToroO,
10 MeHbBIIeM Mepe OIHa OGupMa HeIZaBHO coofmmja O TOM, UTO
JINOQUIIM3BaLUa MUKPOOPI'aHM3MOB, B TOM UMCJIe aHanpoBOB, TaKUX Kak

M, elsdenii, He HABJAeTCHS INOOXONAMMM CIOCOOOM IOJIa IIPVMMEHEeHMS B

IPOMHIIJIEHHOCTH, CMOTPUTE, HanopuMmep, IIaTEeHTHHEY  JOKYMEHT WO
2017/015022.
[6] CJlemoBaTeJILHO, CylmecTByeT moTpeBHOCTH B KJIeTKax

BakTeput Megasphaera, TakMxX KakK KJeTKM OakTepul Megasphaera
elsdenii, m B cnocobax MuX INOJIYUEHMS, KOTOPHE II03BOJISJIM OB pPEelMuTh
CYMEeCTBYIMEe B HACTOAMMUNM MOMEHT OpodJjeMul. KpoMe TOTO, CYIEeCTBYET
TaKXe IOTPeOHOCTE B IPYIMX MUKPOOHEHX KJIETKAax, TaKMx KaK KJeTKU
BakTepun Bifidobacterium, Takux Kak B. breve, Lactobacillus,
TakMx kak L. plantarum, Bifidobacterium, Takux Kak B. animalis

subsp. lactis, Pediococcus, TaKUx Kak P. acidilactici,



Lactobacillus, Takux kak L. casei, Bacillus, Takux XaK B.
subtilis, Saccharomyces, Takux Kak S. boulardii m S. cerevisiae,
u B croocobax UX IIOJy4UeHud, KOTOpEe OH IIO3BOJAJM  PElKUThb
CYIEeCcTBYIMEe B HACTOAMMM MOMEHT MIpOoOJIeMH.

CYIIHOCTE M3OBEPETEHUSA

[7] Hacrodmee wun300peTeHMEe OTHOCUTCH K CIHOCOOY I[IOJIYUYeHUSd
JIMOOMIMBUPOBAHHEX KJIeTOK Megasphaera elsdenii, BrJLUaKmeMy: (a)
IPUTOTORJIEHME KYJbBTYPH B aHa®pOOHEX YCJIOBMAX, BKJOUAKIEN KJISTKU
M., elsdenii, ¥ HOMUTATEJLHOM CpemnH, BRJOUAKIEM 10 MeHbIlel Mepe OBa
VMCTOUHMKA YIJlepola, BHOpPaHHBX M3 TPYIIHE, COCTOAIEM M3 KaseMHa,
JaxkTara, OeKCTPO3H, OpPYyKTO3H, bpykTaHa, TJIIOKO3HI, caxapo3H,
JIaKTO3HI, MaJib TO3H, aleTara, TV EePUHA, copbura, MaHHUTA,
TPOCTHMKOBOTO caxapa, KCUIO3H, MeJlaCCH, (QYKO3H, IJIOKO3aMMHa,
IoeKcTpaHa, XWupa, Macja, IJIMIepMHa, alleTaTa HaTpud, apabMHO3H,
coeBOTO DeJika, pacTBopMMOTO OeJyika, padbdMHOBE, aMMUIIO3H, KpaxMmala,

TPUIITOHA, BKCTpakKTa IPOXKEeBHX I'puUOOB UM ux kKoMOuHauui, (b) cbop

KJIETOK B aHa®pOOHEX YCJIOBUAX, (c) 3amMopaxmMBaHMe KJIeTok u (d)
JIMOPUIIN 3 A LINIO KJIETOK, B pe3yJbTaTre yero IOJIy4YaoT oT
NPUOJIUB3UTEJIEHO 1x10° o NPUOIIU3UTEJIEHO 1x10+%? KOE/T

JINOOUIIMBUPOBAHHEX KJIeTOK M. elsdenii.

[8] B KOHKpPeTHHX BapMaHTax OCYmEeCTBJIeHUS IO MeHbIeW Mepe
IOBa MCTOUYHMKA YIJIepola COCTOAT NpUubIM3UTeJIbHO Ha 50-90% wus
[IepBOT'O MCTOUYHMKA YyIJlepola U HOpubimM3muTesibHO Ha 10-50% M3 BTOPOTO
MCTOUHMKa YyTJlepola, TI'Ie BTOPOM MCTOUHMK YyIJlepola OTJIMYaeTCcsad OT
IepBOTO MCTOUHMKa YyIJlepola, ¥ T'JAe IO MeHblleM Mepe IBa MCTOUHMKA
yIulepoma cocToAT Ha 100% M3 HepBOI'0 MCTOUHMKA YyIJlepola M BTOPOTO
MCTOUYHMKA yIJlepoma.

[9] HacTmodamee wu300peTeHMe OTHOCUTCH K CHOCOOY T[IOJIYUYeHUS

JIMOOMIIMBUPOBAHHEX KJIETOK Megasphaera elsdenii, BrJLUameMy: (a)
IpUTOTOBJIEHUE KYJIbTYPH, BKJIOUAKIEN  KJIeTku M. elsdenii, "
oIUTaTeJbHOW Ccpeld, (b) cbBop KJIeTOK B aHaRPOOHHX YCJIOBUAX He

[Io3JgHee uYeM uepe3 12 YacoB TIOCIe TOI'0o, Kak 3akKoHuUMJIachb Odasa
DKCIIOHEHIIMAJBEHOTO POCTa KYJbTYPH KJIETOK, M IO TOI'O0, KakK HaudaJlach
dasa CTaAlMOHaAPHOTO pOCTa KYJbBTYPH KIJIETOK, (c) 3aMoOpaxrBaHme
KJeTok M (d) JmodmIM3alMo KJIETOK, B pe3yJibTaTe UYero I[IoJIydalT
JIMOOMIMBUPOBAHHEE KJIeTKM M. elsdenii.

[10] B KOHKpPeTHHX BapMaHTax OCYIIeCTBJIEeHUAd, cBop KJIIETOK
BKJIIOUAET II0 MeHbIleM Mepe OIOMH MeTOoH, BHOPaHHBEM M3 TPYIIIH,
cocTOoAmMMUY M3 LUeHTpUudyTMpoBaHMA, OWUIILTpaluM, IOMadr3a, OoOpPaTHOTO

ocMoca M MX KoMOMHalLMM. B KOHKPETHEIX BapMaHTaX OCYyIeCTBIJIEHMA,



OMIIBTpauMsa BRKJKOUYAET TaHTEHIMAJBHYKR [MOTOUHYK OMIIbTPAalMD.

[11] B KOHKPETHHX BapMaHTax OCYIMEeCTBJIEHVHS, KyJIbTypa KJIETOK
BKJIOUAEeT XUIKOCTb, M THme cBOop KIeTOK BKJIKUYaeT YyIOaJleHMe OT
OpUubIU3nUTeJIbHO 60% no npubimsmTesibHO 100% XMOKOCTH.

[12] B KOHKPETHEHX BapMaHTax OCYIEeCTBJIEHUd, 3aMOpaXuBaHUe
IpOBOIOAT opu TeMIlepaType oT NPUOIU3UTEJIEHO -80°C oo
npudansnuregsHo —-210°C.

[13] HacTodmee wun300peTeHME OTHOCUTCHA K cCHocofy I[IOJIyUdeHusd
JIMOOMIMBUPOBAHHEX KJIeTOK Megasphaera elsdenii, BrJLUameMy: (a)
IPUTOTORJIEHUE KYJIbTYPH, BRJIOUAKIEN  KJIeTKu M. elsdenii, u
ouTaTedbHOM cpenr, (b) cbop kJIeTokK, (C) BaMopaxuBaHMe KJIETOK IIpU
TeMreparType oOT OpubansuresbHo —-80°C mo npubiamsmuressHO —-210°C He
[Io3IHEee UYeM Uepes 5 dYacorB Iocjye cbopa, ©u (d) JduoduiIm3zalnio
KJIETOK, B pesyJbTaTe 4Yelo I[IoJydanT JMOOMUIIM3UPOBaHHEE KJIeTKU M.
elsdenii.

[14] B KOHKpPETHHIX BapMaHTax OCYIEeCTBJIeHUSI, 3aMOopaXupBaHUe
BRJIOUAET KOHTAKTUpPOBaHME KOHTeMHepa, coepxamero  KJeTKu M.
Elsdenii, C XMOKMM a30TOM.

[15] B KOHKpPEeTHHIX BapMaHTax OCYIEeCTBJIeHUS, 3aMOopaXupBaHUe
BKJIOUAET KOHTAKTUPOBaAHME KIIETOK C XUIKMM a30TOM.

[16] B KOHKPETHEX BapMaHTax OCYIEeCTBJIeHUS, 3aMopaXmuBaHMe
IPOBONAT MHNpPM TeMlIeparType NPpUOIM3UTEJIbHO —-196°C U [IOJIydanT
3aMOPOXeHHEIe ocanKwu, BKJIDUAKIME KJIEeTKH, u roe oramMeTp
3aMOPOXEHHEIX OCaIOKOB CcocTaBJjfgeT oT HOpubimsmuressHo 0,0254 1o
OPUOIIUBUTEIIEHO 12,7 MM (oT NPUOIUBUTEJIEHO 0,001 oo
npubamnsuresbHo 0,5 molMma) .

[17] B KOHKpPEeTHHX BapMaHTax OCYIIeCTBJIEHU, BeJIMuvHa pH
KYJBTYPH KJeTok M. elsdenii mnepen wmx cOOpoM COCTaBJISET OT
opubamusuresibHO 4,5 no npmubiamsmresnsHO 7,0.

[18] B KOHKPETHHX BapmMaHTax oCcyumeCcTBJIEHUSA, oT
NPUBIU3UTEIILHO 1x103 bixe) IPUBIU3UTEIIBHO 1x10%2 KOE/T
IMOOUIIMBUPOBAHHEX KJIeTOK M. elsdenii ocTaoTCd XM3HECIOCOOHBMHA
ocJjle XpaHeHUSd OpM TeMIepaType OpUbIU3uTesbHO 25°C B TeudeHMe II0
MeHbIIEM Mepe 2 Helelb.

[19] B KOHKPETHHX BapmMaHTax oCyueCcTBJIEHUSA, oT
NPUBIU3UTEIILHO 1x103 o IPUOJIMSUTEJILHO 1x10%2 KOE/T
IVMOOUIIMBUPOBAHHEX KJIeTOK M. elsdenii ocTaloTCd XM3HECIIOCOOHBMHA
ocJjile XpaHeHMda IOpKY TeMlIepaTrType IOpuOIM3uTesbHO 4°C B TedeHMe IIO
MeHbIIeM Mepe 1 MecHdla.

[20] B KOHKPEeTHHX BapmaHTax oCylueCcTBJIEHUS, KyJIbETypa



OOIIOJIHUTEJILHO BKJIOUAET 10 MeHbIEeM Mepe OIMH KPUOIPOTEeKTOop.

[21] B KOHKPETHEX BapMaHTax OCYmeCTBJIeHUSA II0 MeHblel Mepe
OOVMH KPMOIPOTEKTOP BHOMpAT M3 TPYIINHE, COCTOoAmeM U3 OpyKTO3H,
TJIOKOBE, CaxXapo3H, IIOPOMKOBOTO MOJIOKa, MHOEeTCKOM MOJIOUHOM CMecH,
0Be3XMPEHHOTO MOJIOKa, TperaJlo3H, MaJIbTOIOeKCTPMHa, ©OeTauHa U UX
KOMOMHALIN .

[22] B KOHKPETHEX BapMaHTax OCYmeCTBJIeHMSA II0 MeHbIel Mepe
OOVH KPUOIPOTEKTOP IMIPUCYTCTBYET B KOJMUECTBEe OT IpUbIM3UTEJILHO
1% npo npubimsmuresbHo 20% (B OTHOIMEHUMM Beca K oO0BeMy) B pacuere
OT CYMMapHOT'O OO0BbeMa KYJIBETYPH KJIETOK.

[23] B KOHKPETHRIX BapMaHTax OCylUeCTBJIEHUS,
INOOUMIMBUPOBAHHEE KJIeTKM M. elsdenil MNPOMBBOOAT B IIPOMHBIIJIEHHOM
Macmratde.

[24] B KOHKPETHHX BapMaHTax OCYmMEeCTBJeHMSa, O0O0BeM KyJIbTYPH
KJIETOK COCTaBJISEeT 10 MeHblell Mepe NpudiansuTesbHO 50 JIMTPOB.

[25] B KOHKPE THBIX BapMaHTax oCcylecTRBJIEHUS, oT
npuban3nTesbHo  1x10° mo mpubimsuresbHo 1x10%2 KOE/T KJIeTok M.
elsdenii COXpPaHAT XUBHECIOCOOHOCTL IIOCJE JMOPUIMIAIIUA .

[26] B KOHKPE THEBIX BapraHTax oCcyllecTBJIEHUS, KJIETKU B
KYJIBTYPE COCTOAT M3 KJeTok M. elsdenii.

[27] Hacrmosmee wu30BpeTeHMe OTHOCHUTCS K TBepIOOM KOPMOBOM
nodaBke, BKJIOU aIen JIMOOUIIN3UPOBAHHEE KJIeTKM M, Elsdenii,
[IOJIYUEeHHEe JIOOBEM M3 YIIOMSAHYTHEX BHIIe CIOCOOOB.

[28] B KOHKpPEeTHHX BapMaHTax OCYIMeCTBJIeHMS, TBephas KopMoBas
nofaBKa IOOMNOJIHUTEJIBHO BKJIOUAET elle OOMH MUKPOOPTaHM3M.

[29] B KOHKpPETHHX BapMaHTax OCYIEeCTBJIEeHMSA, TBEPOYID KOPMOBYIO
no®aBKy BHOMpAaT M3 TPYIOH, COCTOAleM M3 IIopolKa, ITpaHyJsaTa,
TBEepPIOHX YacTHull, OpuUKeTa, XMBXa MJIM MX KOMOMHAILINN.

[30] B KOHKpPETHHX BapMaHTax OCYIMEeCTBJIeHMHS, TBephas KopMoBas
notaBka ABJIAeTCA NPOOMOTUKOM.

[31] HacTosamee n3obpeTeHue OTHOCUTCSH K KOMIIO 3UIINH,
BRJIDUAKIMEY JIMOOMIM3UPOBaHHEEe KJjeTku M. Elsdenii, IIOJIYUYEeHHHE
JHOOEIM M3 VYIIOMAHYTHX BHIIe CIOCODOBR, WM JIOOVID M3 YIOMSHYTHX BHIIE
KOPMOBEIX HOBaBOK.

[32] B KOHKPETHHX BapmMaHTax oCylueCcTBJIEHUSA, KOMIIOBULIM A
opencraBJgeT CcoOoOM KalCyJly.

[33] HacrTosmee wun300peTeHMe OTHOCHUTCH K Habopy, BKJIKNUYaAKIEMY
JIMOOUIN3UPOBAHHEE  KJIeTKu M. elsdenii, IIOJIYYeHHEe  JIoOBM U3
YVIOMSAHYTHX BHIIE CIHOCOOOB, JOOYID M3 YIOMAHYTHX BHIIEe KOPMOBEIX

nofaBoK MM JIOOVID M3 YIIOMSAHYTEHX BLIIE KOMIIOSMIIMIN.



[34] HacrTosamee wm300peTeHMe OTHOCUTCS K CrIoocofy BBeIOeHUuS
KJeTok M. elsdenii XMBOTHOMY, BKJOUYAKIEMY BBeIeHME XMBOTHOMY
JIMOOUIMBUPOBAHHEX  KJIeTOK M. Elsdenii, TMIOJIYUEHHEIX  JIIOOBM U3
YIIOMSAHYTHX BHIIE CHOCOOOB, JioOOM M3 YIOMAHYTHX BHIIE KOPMOBEIX
OO00aBOK MJIM JIOOOM M3 YIIOMSHYTEX BEHIIE KOMIIO3MIINWIH.

[35] HacTosamee uz300peTeHMe OTHOCUTCH K CIHOCODYy JIeUeHUS WU

InpenooTepalleHMA COCTOAHNMA 2NN paCCTpOﬁCTBa, CBA3AHHOTIO C
HpO,JIyKLU/IeIZ MOJIOUHOM KMCIJIOTEL B KeIJIYOOUHO -~KMIIEeYHOM TPaKTe
KMBOTHOTI'O, BKJIDUYaKmeMy BBeIeHIEe KMBOTHOMY SQ)@L)@KTMBHOI‘O

KOJIMUeCTBa JIMOOUIM3UPOBAHHEX KJeTok M. Elsdenii, IIOJIYUYEeHHEX
JIOOBEIM M3  YIIOMSAHYTHX BHIIe CcIoCco®oB, JOOOM M3 YIOMSAHYTHX BHIIE
KOPMOBHEX IOOaBOK MM JIOOOV M3 YIOMSAHYTHX BHIIE KOMIIO3UIINM .

[36] B KOHKPEeTHEX BapMaHTaxX OCYIEeCTBJIeHUd, COCTOSAHUE WIIK
PACCTPOMCTRBO MNpeAcTaBJiseT CcofOoM alMmo3.

[37] B KOHKpPETHHIX BapMaHTax OCYIEeCTBJIeHUS, COCTOSHME WU
PACCTPOMCTBO MHNpeacTaBjseT cobol pyOILOBHM alMIos.

[38] B KOHKpPEeTHHIX BapMaHTax OCYIEeCTBJIEHUS, COCTOSHME WU
PACCTPOMCTBO MNpeacTaBJsgseT coBol pechupaTopHoe 3adojieBaHUe.

[39] B KOHKpPEeTHHIX BapMaHTax OCYIEeCTBJIEHUS, COCTOSHME WU
pPacCcTpoOMCTBO IHIpencTaBligeT coOoM JIaMUMHUT .

[40] B KOHKPETHEX BapMaHTaxX OCYIEeCTBJIEHNVS, COCTOSHUE WK
pPacCcTpoMCTBO IHIpelcTaBligeT cofoM MHPEeKIIMO.

[41] B KOHKpPETHHX BapMaHTax OCYmMeCTBJIeHMS, MHPEeKIMS BE3BaHa
caJIbMOHEJIJION MJIM KaMIMJjIofaKTepoM.

[42] HacTosdmee n300peTeHre OTHOCUTCH K criocoby
IpenoTBpalleHU WIIN CHMXEeHUS pocTa YCJIOBHO-TIATOT'€HHOTO
MUKPOOPT aHM3Ma B XKeJIYIOUHO—KUIIeUHOM TpakTe XMBOTHOTO,
BKJIOY AN EMY BBeIOeHue XUBOTHOMY 20PeKTUBHOTO KOJIMUeCTBA
JIMOOUIMBUPOBAHHEX  KJIeTOK M, Elsdenii, IIOJIYUEeHHEIX  JIOOBM U3
VIIOMSHYTHX BHIIE CIHOCOOOB, JioOOM M3 YIOMAHYTHX BHIIEe KOPMOBEIX
DO00AaBOK MJIM JIOOOM M3 YIIOMSHYTEHX BEHIIE KOMIIO3UIINWN.

[43] B KOHKPETHHX BapmMaHTax oCylueCcTBJIEHUS, YCJIOBHO—
IIaTOTEeHHEM MUKPOOPTAaHM3M SABJISEeTCId HaTOTeHHEM.

[44] B KOHKPETHHX BapmMaHTax oCyleCcTBJIEHUS, YCJIOBHO—
IIaTOTEeHHEM MMKPOOPTAaHM3M IIpedcTaBjigeT coboM CcaJIbMOHEeJJIY - WJIU
KaMOoujaobakTep.

[45] HacTodmee wun300peTeHMEe OTHOCUTCHA K cHocofy T[IOBHIEHUS
OMONOCTYIIHOCTM COIepXamerocd B pacTeHMAxX o¢Qochopa B palMoOHe
XMBOTHOTO, BKJIOU AIEMY BBelIeHue KVBOTHOMY 20PeKTUBHOTO

KOJIMYEeCTBa JIMOOMIM3UPOBAHHEX KJIeTOK M. FElsdenii, TIOJIYYeHHEX



JIOBOEM M3  YIOMAHYTHX BHIIe CIOCOBOB, JOOOM M3 VYIIOMAHYTHX BHIIE
KOPMOBHEX IOOOaBOK MM JIOOOW M3 YIOMSAHYTHX BHIIE KOMIIO3UIINN .

[46] HacTodmee wun300peTeHMEe OTHOCUTCHA K CcHocofy yJIydlleHUS
mokasaTeJId pocTa Y XWMBOTHOTO, BKJIKUAKIEMY BBEeIEeHME XUBOTHOMY
20DeKTUBHOTO KOJMUECTBa JMOPMIMBMPOBAHHEX KJIeTOok M. Elsdenii,
[IOJIYUYEeHHEIX JIIOOBEIM U3 YIIOMSHY THX BEIIIE crioco6osB, Jo6on nu3
YIOMSAHYTHX BHIIE KOPMOBHX »I0OaBOK MM JIOOOM M3 YIOMAHYTHX BHIIE
KOMIIOBULIMM, T'Oe YyJydlleHMe IoKasaTeJd PpocTa Yy XMBOTHOI'O O3HauaeT
YBeJIMUeHNre norpebiieHU s KOopMa, CpenHeMn CYTOUHOM MaCCHI,
KO20OMIIMeHTa KOPpMOOTIOauM, IIPUPOCTa MacChH XUBOTHOIT'O, HaIod MOJIOKa
Yy HOanmero MOJIOKO XMBOTHOTO, AMIEHOCKOCTM Yy IOMallHeW  IITULEH,
MUHepalIM3alunu KOCTU MM MUX KOMOMHALIWMI.

[47] B KOHKPETHEIX BapmMaHTax OCYyUEeCTBJIEHUS,
JINOOUIIMBUPOBAHHEE KJIeTKu M., elsdenii, TBepOyld KOPMOBYID HOOaBKY
WY  KOMIIOBULMUI BBOOAT 1O, OIOHOBPEMEeHHO WM IIOCJIe KOPMIIEHUS
KXMBOTHOTO KOPMOM.

(48] B KOHKPE THBIX BapMraHTax ocyllecTBJIEHUS, crioco®
OOIOJIHUTEJIBHO  BKJIOUaAeT CMelleHMe JIMOOUMIIM3MPOBAHHEIX  KJIETOK M.
elsdenii wWIM  TBepHOM KOPMOBOM noO®aBKM C XMAOKOCTBIO Iepen
BBeJeHMeM.

[49] B KOHKPETHEX BapMaHTax OCYIMeCTBJIeHMS, XUIKOCTbL BBOIAT
Iepopal]lIbHO WMJIM IIyTeM OOPHI3ITMBAHUSA XMBOTHOTO XMIKOCTBLIO.

[50] B KOHKPETHHX BapmMaHTax ocyluecTBJIEHUSA, BBeIleHNe
BKJIDUAEeT OIHOPpa30BOe BBeIeHMe KJEeTOok M. elsdenii, KOPMOBOM
O000aBKM MJIM KOMIIO3ULIUM .

[51] B KOHKPETHHX BapmMaHTax oCcylueCcTBJIEHUSA, BBeIleHUE
BKJIOUAET eXelIHeBHOe BBeIeHMe KJIeTOK M. elsdenii, KOPMOBOM
O0o00aBKM MJIM KOMIIO3ULINM .

[52] B KOHKPETHHX BapmMaHTax oCcylueCcTBJIEHUS, BBeIeHNe
BKJIOUaeT OoJiee UYeM OOHO BBeIeHMe KJeTok M. elsdenii, KOpPMOBOM
no0aBKM MJIM KOMIIO3ULIMM B TedeHMe OINHOTO IHA.

[53] B KOHKPETHHX BapmMaHTax oCylueCcTBJIEHUS, XKMBOTHOE
opencraBJgeT CcoOOM XBauHOe XUBOTHOE.

[54] B KOHKPETHHX BapMaHTax OCYIMECTBJIEHVHS, XBadHOE XWBOTHOE
BHOUPAT M3 TPYIIH, COCTOAmEeN M3 KPYIHOI'O poraToro ckKoTa, OBell,
K03, OJieHeM, OYMBOJIOB M CEeBEepPHHX OJIeHeN.

[55] B KOHKPETHHX BapmMaHTax oCyleCcTBJIEHUS, XKMBOTHOE
opencrTaBJgeT CcoOOM HeXBauHOe XMBOTHOE.

[56] B KOHKPEeTHHX BapmMaHTax OoCylueCcTBJIEHUS, HexXBauHoOe

KMBOTHOE BBI@I/IpaIOT M3 TPYIIH, cocTodmen mu3 Jiomangri, IOOMallHMX IITHUIL



¥ CBMHEN.

[57] B KOHKPEeTHHX BapmaHTax oCyleCcTBJIEHUSA, XKMBOTHOE
opencraBygeT CcoOOM IOMANHI IITHUILY .

[58] B KOHKPETHHX BapuaHTax OCYIECTBJIEHNVSA, JOMAIMHK ITUILY
BHOUPAT M3 TPYINH, COCTOAmMEeN U3 KypulH, TYCHa, YTKHU, IIepelesKy,
MHIEeVKM WJIM ToJyOd.

[59] B KOHKpPETHHX BapuaHTax OCYIECTBJIEHNMA, IOMAIIHKL ITULLY
BHOUpPAT M3 TPYINH, CcocTodmel mu3 Opowyepa, ILJeMeHHOTO Opoljepa u
KYPULE-HECYIIKHA .

[60] B KOHKpPETHHX BapuaHTax OCYIEeCTBJIeHMd, IOOoMallHAsa I[ITHUlla
OpencrTaBJgeT CcoOOM KYypUILY.

[61] B KOHKPEeTHRIX BapmaHTax OCYyUleCTBJIEHUS, KMBOTHOE
opencraBJjgeT cobomn Jomalb.

[62] B KOHKpPE THBIX BapMaHTax oCcylleCcTRBJIEHUS, Jomanm
npencTaBJgioT cofo¥ Jomalb, IIOHM, OCJa MM MyJa.

[63] HacTosdmee wu300peTeHMe OTHOCUTCS K CHOCOOY JIeUeHUSd WIN
npenoTBpalleHM COCTOSHUE NI paccTpoMicTBa, CBA3aHHOTO c
NPOOYKIMEN MOJIOUHOM KMCJIOTH B XeJYIOUHO-KMIIEUHOM TpaKTe IoMallHeM
[ITHULEL, BKJIOUaKIEMY BBelleHUE ooMallHen IITHULLE 30PEeKTUMBHOTO
KOJIMUeCTBa KJIeTOK M. elsdenii.

[64] B KOHKPETHEX BapMaHTax OCYIEeCTBJIeHNVS, COCTOSHUE WK
paccTpoMCcTBO IIpelcTaBligeT cofoM alumos.

[65] B KOHKPETHEX BapMaHTax OCYIMEeCTBJIeHNVS, COCTOSHUE WK
paccTpoMCTBO IHIpelcTaBligeT cofoM pechupaTopHoe 3adojieBaHMe.

[66] B KOHKPETHEX BapMaHTax OCYIMEeCTBJIeHVS, COCTOSHUE WK
PacCcTpPOMCTBO MHpelcTaBligeT cofoM MHOEeKIIMO.

[67] B KOHKpPETHHX BapMaHTax OCYMEeCTBJeHMHS, MHPeKIMS BEH3BaHa
caJIbMOHEJIJION MJIM KaMIuJofaKTepoM.

[68] Hacrogmee n300peTeHUe OTHOCUTCH K CIIOCOBY
nIpenoTBpalmeHns W CHIDKEeHU S pocTa YCJIOBHO-TIaTOT'€@HHOTO
MUKPOOPTaHMB3Ma B  KeJYIOOUHO-KMIIEUHOM TpaKTe  OoMallHeM - IITHIIH,
BRJIOUAKIIEMY BBeleHMe JoMamHelM OTuille S0OeKTMBHOTO KOJMUEeCTBa
KJIeTKM M. elsdenii.

[69] B KOHKPETHHX BapmMaHTax oCyleCcTBJIEHUS, YCJIOBHO—
IIaTOTEeHHENM MUKPOOPTAaHM3M SABJISAETCHI NaTOTeHHEM

[70] B KOHKPETHHX BapmMaHTax oCylueCcTBJIEHUS, YCJIOBHO—
IIaTOTEeHHEM MMKPOOPTAaHM3M IIpedcTaBjigeT coboM CcaJIbMOHEeJJIy - WJIU
KaMOoujaobakTep.

[71] HacTodmee wun300peTeHMEe OTHOCUTCHA K crnocofy T[IOBHIEHUS

OMOOOCTYIIHOCTH comepXamerocda B pPacCcTeHNAX docoopa B PaluroHe



IOoMalHey I[ITULE, BKJOUAalIeMy BBeIeHMe OoMamHeM OTHuile 20OeKTUBHOTO
KOJIMUeCTBa KJIeTOK M. elsdenii.

[72] HacTodmee wun300peTeHMEe OTHOCUTCHA K CcHocofy yJIydlleHUS
mokasaTeJd pocTa Yy IoMallHeM MITHIH, BKJIUakleMy BBeIeHMe OoMallHel
nrriae S(POeKTUBHOTO KOJMUECTBAa KJeTOK M., elsdenii, THoe YJydlleHMe
okKasaTeJyId pocTa Y XUBOTHOTO O3HadvaeT YBeJMUeHMe TIoTpeblieHns
KOpMa, cpenHeMn CYTOUHOM MaCCHI, KO20OULMeHTa KOopMOOTHOauu,
IpUPOCTa MacChH XMBOTHOTO, AMIEHOCKOCTM, MMHepaJu3aluy KOCTU WJIU
X KOMOMHALMM .

[73] B KOHKpPETHHX BapuaHTax OCYUEeCTBJIEHMA, IOMAIIHK ITULLY
BHOUPAT M3 TPYIIH, COCTOAmMEN Mu3 KypulH, ITYCHa, YTKHU, IIepelesiKu,
MHIEeVMKM MJIM ToJyOd.

[74] B KOHKpPETHHX BapuaHTax OCYUEeCTBJIeHVA, IOMAIlHK ITULLY
BHIOMPAIT M3 TPYIIHE, CcocToAmer u3 Opoljepa, ILJIeMeHHOTo Oponjepa u
KYPULE-HECYIIKHA .

[75] B KOHKPETHEX BapMaHTax OCYIECTRBJIeHMS, IOOMamHAAa IITHUIa
npencTaBisgeT CcoOOM Kypully.

[76] HacTosdmee wu300peTeHMe OTHOCUTCS K CIOCOOY JIeUeHUSI WU
npenoTBpaleHmn COCTOAHUA VI paccTpoicTBa, CBA3aHHOTO c
NPOOYKIMEN MOJIOUHOM KUCJIOTH B XeJYIOUHO-KMIIEeUHOM TpaKTe Jomanu,
BKJIDUAKIEMY BBeOeHMe Jiomaau >QPeKTMBHOTO KOJIMUeCcTBa KJIETOK M.
elsdenii.

[77] B KOHKPETHEX BapMaHTax OCYIEeCTBJIeHNVS, COCTOSHUE WK
paccTpoMCcTBO IHIpelcTaBligeT coOoM alumos.

[78] B KOHKPETHEX BapMaHTax OCYIMEeCTBJIeHVS, COCTOSHUE WK
pacCcTpoMCTBO MHpelcTaBligeT cofoM pechnupaTopHoe 3adojieBaHMe.

[79] B KOHKPETHHX BapMaHTax OCYIMEeCTBJIeHVS, COCTOSHUE WU
pPaccTpOMCTBO HpelcTaBligeT coOoM JIaMMHUT.

[80] B KOHKPETHHX BapMaHTax OCYIMEeCTBJIeHVS, COCTOSHUE WU
pPacCcTpOMCTBO HNpelcTaBligeT cofoM MHOEeKIIMO.

[81] B KOHKpPEeTHHX BapMaHTax OCYMEeCTBJIeHMHS, MHPeKIMS BEH3BaHa
caJIbMOHEJJION MJIM KaMIuJoDaKTepoM.

[82] Hacrogmee n300peTeHUe OTHOCUTCH K CIIOCOBY
nIpenoTBpameHns VI CHWXEHU S pocTa YCJIOBHO-TIaTOT'€HHOTO
MUKPOOPTaHM3Ma B XKeJIyIJOUHO—KMIIEYHOM TpakKTe Jomall, BKJIUYaKIEMY
BBemeHMe Jiomany 20(eKTMBHOTO KOJMUYeCTBa KJIeTOK M. elsdenii.

[83] B KOHKPETHHX BapmMaHTax oCyleCcTBJIEHUS, YCJIOBHO—
IIaTOTEeHHEM MUKPOOPTAaHM3M SABJISAEeTCId HaTOTeHHEM.

[84] B KOHKPEeTHHX BapmaHTax oCylueCcTBJIEHUS, YCJIOBHO—

MIaTOTeHHHY MUKPOOPTAaHM3M IIpelacTaBJigeT coBoV callbMOHEeJJIy WM
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KaMOoujaobakTep.

[85] HacTodmee wun300peTeHMEe OTHOCUTCHA K crHocofy T[MOBHIIEHUS
OMONOCTYIIHOCTM COIepXamerocd B pacTeHMAxX o¢Qocdopa B palMoOHe
Jomanu, BKJIOUAKIEMY BBeIOeHMe Jiomaau 530PeKTUMBHOTO KOJMUYECTBA
KJeTok M. elsdenii.

[86] HacTodmee wun300peTeHMEe OTHOCUTCHA K cCHocofy yJIydlleHUS
okKaszsaTelis pocTa y Jomanu, BKJIYaKIEeMy BBeIeHMe Jiomanm
50PeKTUBHOTO  KOJMUUECTBa  KJIETOK M. elsdenii, Toe  yJydlleHKre
mokasaTeJyIi pocTa Y XUBOTHOTO O3HavaeT YBeJMUeHUe TIoTpeblieHns
KOpMa, cpenHeMn CYTOUHOM MaCCEHI, KondduIIMEeHTa KOopMOOTHmauu,
IpMpocTa MacCh XMBOTHOIT'O, HaIod MOJIOKa, MMHepaJM3aluy KOCTU WU
X KoMOMHAaLMN .

[87] B KOHKPEeTHRIX BapmaHTax OCYIUIeCTBJIEHUS, Jiomanm
npencTaBJsioT coboy Jomalb, IIOHM, OCJa WM MyJa.

[88] B KOHKPETHHX BapMaHTax OCYIMEeCTBJIeHMSa, KopMoBasd nobaBKa
BKJIOUAeT KJIeTku M. elsdenii.

[89] B KOHKPETHHX BapMaHTax OCYIMEeCTBJIEHMS, KopMoBasd nobaBKa
npencTaBJigeT coBoM IIOPOMOK, TIPaHyJIAT, TBepIee dYacTHUlb, OpHuUKeT,
XMEIX, XUIKOCTL, TI'e€Jib MJIM MX KOMOMHAIWM.

[90] B KOHKpPEeTHEX BapMaHTax OCylleCTBJIeHNKd, KOMIIO3ULM A
BKJIOUAET KJIeTKM M. elsdenii miIy KOPMOBYI HOOABKY, BKJIOUAKIYID S3TU
KJIETKM .

[91] B KOHKPETHHX BapmMaHTax ocyluecTBJIEHUSA, KOMIIO3ULM A
opencraBJjgeT CcoOoOM KalcyJly.

[92] B KOHKPETHHX BapMaHTax OCYyleCTBJIEHUS, KJIeTKM M.
elsdenii 4BJALTCA JIMODMIMBIUPOBAHHEIMU KJIETKAMM .

[93] B KOHKPETHEX BapMaHTax OCYMeCTBJIEHUS, KJIeTKM M. BBOOAT
B XKMIKOCTE .

[94] B KOHKPETHHX BapmaHTax oCcylueCcTBJIEHUS, crioco®
OOIIOJIHUTEJILHO BKJIDUaeT peruIpaTUPpOBaHMe KOPMOBOM HoOaBKM WMJIU
JIMOPUIIM3UNPOBAHHEIX KJIIETOK C IIOJIy4eHMEM XUIKOCTH.

[95] B KOHKPETHEHX BapMaHTax OCYmMEeCTBJIeHUHd, XUIKOCTbH BBOIOAT
[IepopaliIbHO yepes XeJIy DOUHLIM 30HI MM oyTeM OIIPEICKMBAHN A
XUBOTHOTO STOM XMUIKOCTLIO.

[96] B KOHKPETHHX BapMaHTax OCYIeCTBJIeHVS, KJIeTkn M.
elsdenii BBOOST OO, OOHOBPEMEHHO WJIM IIOCJIe KOPMJIEHMS XUBOTHOI'O
KOPMOM .

[97] B KOHKPEeTHHX BapmaHTax oCylueCcTBJIEHUS, BBeIeHUe
BRJIDUAET OIHOPA30BOE BBEeIeHMEe KJIeTOK M. elsdenii.

[98] B KOHKPEeTHHX BapmaHTax oCylueCcTBJIEHUS, BBeIeHMe
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BRJIDUAET eXeIHEeBHOE BBeIeHMe KJIeTOK M. elsdenii.

[99] B KOHKPEeTHHX BapmaHTax oCyleCcTBJIEHUSA, BBeIeHUe
BRJIOUAEeT OoJlee UYeM OOHO BBeIEHMEe KJeTOK M. elsdenili B TeueHHUE
OOHOTO HIOHA.

[100] HacTosamee wun300peTeHME OTHOCUTCS K CHOCOOy I[IOJIYUYEeHUS
VIHKaTICYJIMPOBaHHBIX JIMOQUIIN3UPOBaHHBIX KJIETOK Megasphaera,
BKJIOUAKIEMY : (&) IMIPUTOTOBJIEHME KYJIBTYPH B aHaspOOHHIX YCJOBUAX,
BRJIOUAKIEN KJIeTKM Megasphaera, ¥ OIMTaTeJILHOM CpPenH, BKJIOUAIMEN
10 MeHBIIeEM Mepe OBa MCTOUHMKAa YyIJlepona, BHOPAaHHEIX M3 TPYIIIH,
cocToAmer M3 Kal3eMHa, JakTaTa, IOeKCTPO3H, OQPYKTO3H, OpyKTaHa,
TJIOKO3HL, caxapo3H, JIaKTO3H, MaJlb TO3HI, auerara, TJIMLEPUHE,
copbura, MaHHUTA, TPOCTHUKOBOTO caxapa, KCWMJIO3H, MeJIaCCHI,
byKO3H, IUVIOKO3aMMHa, OeKCcTpaHa, Xupa, Macia, IJIMLepMHa, alleTaTa
HaTpusa, apabMHO3H, CcoOoeBoT'o 0OeJika, pacTBOpMMOTO Oejika, paddrHO3H,

aMMJIO 3EI, KpaxXmMaJia, TPUIITOHa, SKCTPpaKTa IPOXXKEeBEX l"pT/I@OB n ux

KoMOMHalNM, (b) cbop KJIETOK B AHaARPOOHEX  YCJIOBUAX, (c)
3aMopaxXMBaHye KJIETOK, (d) JIMOPUIIN 3 a0 KJIETOK, u (e)
MHKAaICYJIUpOBaHMe KJIETOK, B pesyabTare yero noJyuanT oT
NPUOJIUB3UTEJIEHO 1x10° o NPUOIIU3UTEJIEHO 1x10+%? KOE/T

VMHKAICYJIMPOBAHHEX JIMOOMIM3UPOBAHHEX KJIETOK Megasphaera.

[101] B KOHKPETHEX BapMaHTax OCYMeCTBJIEHMS, CIOCO0 BKJKUAET
BBeIOeHMe KMBOTHOMY MHKAICYJIMPOBAHHEX JIMOQUMIIM3VMPOBAHHEX KJIETOK
Megasphaera.

[102] B KOHKPETHHX BapmMaHTax ocyluecTBJIEHUSA, crioco®
YIIy4dlmeHM s mokaszaTeJyii pPocTa Y  XMBOTHOTO BKJIOUAET BBeIOeHue
XMBOTHOMY 20PeKTUMBHOTO KOJIMYeCcTBa VMHKATICYJINPOBaHHHX
JIMOPUIIM3MPOBAaHHEIX KJIeTOK Megasphaera.

[103] B KOHKPETHHX BapmMaHTax oCcylueCcTBJIEHUSA, VIIYUIIeHUE
IokKaszsaTeJId pPocTa Y XMBOTHOTO O3HavaeT YBeJMUeHMe TMoTpeblieHns
KOopMa, cpenHemn CYTOUHOM MaCCHI, KO20OULIMeHTa KOpMOOTHOauu,
IpMpocTa MacCCH  XMBOTHOTO, Hajgod MOJIOKa Yy  IOanIero  MOJIOKO
XMBOTHOTO, ANIEHOCKOCTM Y »OOMallHeM IITUIH, MMUHepaJu3alluM KOCTU
WM MX KOMOMHALIMM.

[104] B KOHKPETHHX BapmMaHTax oCyueCcTBJIEHUSA, crioco®
nIpenoTBpaleHn s VI YMEeHBIIEeHN pocTa YCJIOBHO-TIaTOT'€HHOTO
MUKPOOPTaHM3Ma B XKeJIYyIOUHO—KMIIEUHOM TpaKTe XMBOTHOTO BKJKUAET
BBEeOeHME XUMBOTHOMY 320PEKTMBHOTO KOJMUECTBa MHKAICYJMPOBAaHHBX
JIMOOUIIM3VPOBaHHEIX KJIETOK Megasphaera.

[105] B KOHKPETHEX BapMaHTax OCYIeCTBJIEHNUS, KOMIIOBULIM A

BRJIDUAET MHKAICYJIMPOBAHHEE JIMODMIMBUPOBAHHEE KJIEeTKM Megasphaera.
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[106] HacTosamee wn300peTeHMEe OTHOCUTCS K CHoOCo0y I[IOJIyUYeHUuSd
JIMOPUIIM3VPOBAHHEIX aHaBspPOOHEX OaKTepMallbHEX KJIETOK, BKJIOUAKIEMY :
(a) IHIPUT'OTORJIEHME KYJIBTYPH B aHas®pPOOHHX YCIOBMAX WJIM YaCTUUHO
aHarPOOHHX VCJIOBMAX, BKJOUaKIeM aHazpoOHHEe OaKTepMalJlbHBEE KJIeTKMU,
¥ OUTATeJIbLHOWM Cpens, BRJLUAaKIMel I[I0 MeHbIe Mepe »OBa MCTOUHMKAa
yTJlepomna, BHOpPaHHHX W3 TPYIIH, COCTOANEN M3 Kal3euHa, JakTaTa,
OEKCTPO3H, OPYKTO3H, bpykTaHa, TJIIOKO3HI, caxapO3H, JIaKTO3HI,
MaJIbTO3H, alleTaTa, IJIMIEepMHa, MaHHUTa, copbuTa, TPOCTHUKOBOTIO
caxapa, KCWJIO3H, MeJjlacCh, OYyKO3H, IJIOKO3aMMHa, IOeKCTpaHa, Xupa,
MacJjla, IJUIMLEPMHa, alleTaTa HaTpusa, apabMHO3H, CcoeBoT'o 0OeJika,
pacTBopMMOTO  BeJika, praddmHO 3L, aMMJIO3HI, KpaxMmalia, TPUIITOHA,
SKCTpaKTa OPOXKEeBHX IpMmbOoB M UX KoMOmMHauun, (b) cbop KJIEeTOK B
AQHaB®POOHEIX YCJOBMAX WM  4YaCTHUYHO  aHa®pOOHEX  YCJIIOBUAX, (c)
3aMopaxXxmMBaHMe KJeTok M (d) JImodmiam3auMio KJIeTOK, B pes3yJbTaTre
Yyero mnOoJiydamoT OT INPUOIUSUTENLHO 1x10° mo npubimmusmresbHo 1x1013
KOE/T JIMOOUIMBMPOBAHHEX aHaBSpPOOHHX OaKTepMralIbHEX KJIETOK.

[107] B KOHKpPEeTHHX BapMaHTax OCYMeCTBJIEHMS, CIOCOD BKJIOUYaeT
BBeOeHMEe KUBOTHOMY JIMOQUIIM3UPOBAHHEIX aHa®pPOOHEIX OaKTepHraJibHBEX
KJIETOK.

[108] B KOHKPEeTHBIX BapmaHTax OCylleCTRJIEHU I, crioco®
YIIydmeHM s mokaszaTejyii pocTa Y  XKMBOTHOTO BKJIOUAET BBeIOeHue
XMBOTHOMY 20PEKTMBHOTO KOJMUECTBa JMOPUIIM3MPOBAHHEX aHaspOOHEX
fakTepraJIbHHX KJIETOK.

[109] B KOHKPETHHX BapmMaHTax oCcyluecTBJIEHUSA, VIIYUIIeHnE
IokKaszsaTeJid pocTa Y XMBOTHOTO O3HavaeT YBeJMUeHMe TMoTpeblieHns
KopMa, cpenHemn CYTOUHOM MaCCHI, kondPUIIMeHTa KOpMOOTOauu,
IpMpocTa MacCCH  XMBOTHOTO, Hagod MOJIOKa Yy  JOanmero  MOJIOKO
XUMBOTHOTO, ANIEHOCKOCTM VY »OOMallHeM IITUIL, MMUHepaJMu3alllM KOCTU
WM MX KOMOMHALIMM.

[110] B KOHKPETHHX BapmMaHTax oCcylueCcTBJIEHUSA, crioco®
nIpenoTBpaleHns W YMEHBIIeHU S pocTa YCJIOBHO-TIaTOT'€HHOTO
MUKPOOPTaHM3Ma B XKeJIyIOUHO—KMIIEUHOM TpaKTe XMBOTHOTO BKJIKUAET
BBEeIOeHMe XMBOTHOMY 320PEKTMBHOTO KOJMYUECTBa JIMOQUIIM3UPOBAaHHKEX
aHazpPOOHEX OaKTepMaJlbHEX KJIETOK.

[111] B KOHKPETHHEX BapMaHTax OCYIeCTBJIEHNUS, KOMIIOBULIM A
BKJIOUAET JIMOOMIIM3VPOBAHHEE aHaspoOHHEe OaKTepuaJIbHHE KJIETKU.

[112] HacTosamee wu300peTeHMEe OTHOCUTCS K CHoco0y I[IOJIYUYeHUuS
VIHKAaTICYJINPOBaHHBIX JIMOPUIIN3UPOBaHHBIX aHa®pPOOHEIX faKTepralibHBX
KJIETOK, BKJIKYAKIEMY : (a) HOPUT'OTORBRJIEHME KYJBTYPHEH B aHaBRpPOOHHX

VCJIOBMAX MM UYaCTUUHO aHaspoOHHE YCJOBMSA, BKJIOUYAKIEN aHaspoOHHe
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6aKTepmaﬂbeIe KRJIIeTKM, U IMTaTeJIbHOM CpellEl, BKJIOUAIEM II0 MeHbIeln

Mepe IBa MCTOUHMKa YyIJlepoloa, BBI@paHHBIX n3 TPYIIIIH, cocTodmen u3

KaseunHa, JlakTara, OEeKCTPOBH, OPYKTO3H, bpykTana, TJIIOK O 3H,
caxapo3H, JIAKTO3H, MaJIbTO3H, aleTara, TJIMLIEPUHAE, MaHHUTA,
copbura, TPOCTHUKOBOTO caxapa, KCWJIO3HI, MeJIaCCHI, byKO3H,

TJINKO3aMMHa, IOeKCcTpaHa, Xupa, Macja, IJIMIEPpMHa, alleTaTa HaTpuid,
apabMrHO3H, COeRBOTO OeJika, PacTBOPUMOTO OeJika, praddmHO3E,
aMMJIOBE, KpaxmaJla, TPUIITOHa, DSKCTpakKTa »OPOXKEBHX IpubOB U UX
koMBuHauu, (b) cbop KIJIETOK B aHal®pPOOHEIX YCJIOBUAX WJIM UYAaCTUUHO
aHa®pPOOHEIX YCJOBUAX, (C) 3aMoOpaXMBaHMe KIJIETOK, (d) JIMOOUIMBALIMAIO
KJIETOK, 7 (e) VMHKAICYJIMpOBaHue  KJIETOK, B pe3yJbTaTe UYeTro
[OJIydyalnT OT OpUbIUM3uTesbHO 1x10° mo npubimsmuresbHo 1x10%2 KOE/T
VMHKAaTICYJINPOBaHHBIX JIMOOUIIN3UPOBaHHBIX aHanpPOOHEIX faKTepralibHBX
KJIETOK .

[113] B KOHKpPEeTHHX BapMaHTax OCYMeCTBJIEHMSA, CIOCOD BKJOUYaeT
BBeOeHUEe XMBOTHOMY VHKAICYJINPOBaHHBIX JIMOGUITN 3P OBaHHEIX
aHa®pPOOHEX OaKTepMallbHEIX KJIEeTOK.

[114] B KOHKPE THBIX BapMraHTax oCcyllecTBJIEHUS, crioco®
YIydlleHUsa  IIoKa3aTeJda pocTa Yy  XUBOTHOTO BKJIOUaET BBeIOeHME
XUBOTHOMY 50beKTUBHOTO KOoJIMuecTBa VHKAIICYJINPOBaHHEX
JIMOPUIIM3MPOBAHHEX aHa»pOOHHX OaKTepMaJIbHHX KJIETOK.

[115] B KOHKPETHHX BapmMaHTax ocyluecTBJIEHUSA, VIIYUIIeHrE
IokKaszaTeJii PpocTa Y XMBOTHOTO O3HavaeT YyBeJMueHMe TMoTpeblieHns
KopMa, cpenHemn CYTOUHOM MacCCHI, KOo20pULIMeHTa KOopMOOTOauu,
IpMpocTa MacCCH  XMBOTHOTO, Hagod MOJIOKa Yy  JOapmero  MOJIOKO
XMBOTHOTO, ANIEHOCKOCTM Y »OOMallHeM IITUIL, MMUHepaJIM3alluM KOCTU
WMIM MX KoMOMHALIUM.

[116] B KOHKPETHHX BapmMaHTax oCcyueCcTBJIEHUSA, crioco®
nIpenoTBpaleHns VI YMeHbIIEeHU I pocTa YCJIOBHO-TIaTOT'€HHOTO
MUKPOOPTaHM3Ma B XKeJYIOUHO—KMIIEUHOM TpaKTe XMBOTHOTO BKJKUAET
BBEeIOEeHMEe XUMBOTHOMY 320PEKTMBHOTO KOJMUECTBa MHKAICYJMPOBAaHHHX
JIMOPUIIM3VPOBAHHEIX aHaspOOHHX OaKTepMaJIbHHX KJIETOK.

[117] B KOHKPETHHEX BapMaHTax OCYIeCTBJIEHNUS, KOMIIO UL A
BKJIOUaEeT VIHKATICYJIMPOBaHHEE JIMOPUIIN 3P OBAaHHEE aHazpPOOHEE
fakTepraJibHEE KJIETKMU.

[118] HacTosamee wn300peTeHMEe OTHOCUTCS K CHoco0y I[IOJIYyUYeHUuS
JINOOUIIMBUPOBAHHEX aspoBHEX OaKTepMaJIbHEX KJIeTOK U/MIM KJIeTOK
OIPOXKEBEX T pUOOR, BKJIKUAKIMEMY (a) HOpUT'OTOBJIIEHME KYJBTYPH B
a3pPOBOHEIX YCJIOBMAX, BRJIOUAKIMEN anpobHue ©OaKTepMaJlbHBEE  KJEeTKU

I/I/I/IJ'H/I KJIIETKNM IPOXXEBEX I‘pI/I@OB, ¥ TMTaTeJIbHOM CpellEl, BKJIIOUAMEeNn



14

10 MeHBIIeM Mepe OBa MCTOUHMKAa YyIJlepona, BHOPAaHHEIX M3 TPYIIIH,
cocToAmey M3 Kal3eMHa, JakTaTa, IeKCTPO3H, OQPYKTO3H, OpyKTaHa,
TJIKO3HL, caxapo3H, JIaKTO3HI, MaJlb TO3H, aluerara, TJIMIIEPUHA,
MaHHUTAa, copbura, TPOCTHUKOBOTO caxapa, KCWMJIO3HI, MeJIaCCHI,
byKO3H, IUIOKO3aMMHa, IOeKCcTpaHa, Xupa, Macia, IJIMIEPHHa, alleTaTa
HaTpusa, apabMHO3H, COeBOTO 0OeJyika, pacTBOpPMMOTO Oejika, paddmHOS3H,

aMMJIO 3EHI, KpaxXMalJla, TPUIITOHA, SKCTpPpaKTa OPOXXKEBEX I‘pI/I@OB n "X

KoMOMHAaLIWMI, (b) cbop kIJeToOK, (C) 3aMOpaXMBaHME KJeTOK, u (d)
JIMOQUIIN 3 A0 KJIETOK, B pe3yJbTaTre yero IOJIy4amnT oT
NPUOIM3UTEJILHO 1x103 bixe} IPUOIU3UTEIIBHO 1x10%2 KOE/T

JINOOUIIMBUPOBAHHEX aspOoBHEX OaKTepMaJIbHEX KJIETOK U/MIM KJIETOK
OPOXKEBEIX I'PUOOE.

[119] B KOHKPETHEX BapuaHTax OCYIeCTBJIEHUS, CIOCO0 BKJKOUAET
BBeOeHMe  XMBOTHOMY  JIMOQUIIMBUPOBaHHBIX anpPOOHEIX faKTepralibHBX
KJIETOK U/UJIM KJIETOK IOPOXKEBHX I'PUOOB.

[120] B KOHKPE THBIX BapMraHTax oCcylleCcTBJIEHUS, crioco®
YIIYUIIeHU A mokaszaTeJyii pocTa Y  XMBOTHOI'O BKJIIOUAET BBeIeHUE
KUBOTHOMY  5OOeKTUBHOTO KOJMUeCTBa JIMOOUIIM3MPOBAHHEIX  aspOOHEX
OaKTepUaJIbHEX KJIETOK U/MUJM KJIETOK IPOXKEBHX I'PUOOB.

[121] B KOHKPETHEIX BapraHTax OCYIIECTBJIEHU, yIIyudlneHue
IokKaszaTeJii PpocTa Y XMBOTHOTO O3HauvaeT YBeJMueHMe TIMoTpeblieHns
KopMa, cpenHemn CYTOUHOM MacCCHI, konddUIIMeHTa KOopMOOTOauu,
IpMpocTa MacCCH  XMBOTHOTO, Hagod MOJIOKa Yy JOapmero  MOJIOKO
XUMBOTHOTO, ANIEHOCKOCTM Y »OOMallHeM IITUIH, MMUHepaJMu3aluM KOCTU
WV MX KOoMOMHAaLMM.

[122] B KOHKPETHHX BapmMaHTax oCcyluecTBJIEHUSA, crioco®
npenoTBpaleHmns W YMEHBIIeHNM S pocTa YCJIOBHO-TIaTOT'€@HHOTO
MUKPOOPTaHM3Ma B XKeJIYIOUHO—KMIIEUHOM TpaKTe XMBOTHOT'O BKJKUAET
BBEeIOeHMEe XMBOTHOMY 320PEeKTMBHOTO KOJMUECTBa JIMOQUIIM3UPOBAaHHEX
anpPOBHEX OaKTepMaJlbHEIX KJIIETOK M/WIM KJIETOK IPOXKEBHX IPUOOB.

[123] B KOHKpPETHHEX BapMaHTax OCYIeCTBJIEHNUS, KOMIIO 3L A
BKJIOUAET JIMOPMIMSUPOBAHHEE aspofHEHe OaKTepualJlbHEE KJIIETKM U/UIIU
KJIETKM OPOXKEBHEX I'PUOOB.

[124] HacTosamee wu300peTeHMEe OTHOCUTCSH K CHIHOCOOy I[IOJIYUYeHUuS
VIHKAaTICYJINPOBaHHBIX JIMOQUIIN3UPOBaHHBIX aBsPOOHEIX faKTepralibHEX
KJIETOK n/miam KJIETOK TP OXKE BEIX TpuboB, BKJIOYAKIEMY : (a)
IPUTOTORJIEHME KYJILTYPH B anspPoOOHHX YCJIOBUAX, BKILUAaIEl a’>podHBe
BaKTepuallbHEE KJIEeTKU n/niam KJIEeTKU OPOXKEBEIX TpuboB, u
OMTaTeJbHOM Cpens, BKJoOUYAalIEeM I[1I0 MeHbllel Mepe OBa MCTOUHMKA

yoJjieponoa, BBI@paHHBIX 3 TPYIIIH, cocToAme u3 Ka3elrHa, JlarkTaTa,
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OeKCTPO3H, OPYKTO3H, bpyKTaHa, TJIIOKO3HL, caxapo3H, JIAKTO3H,
MaJIbTO3H, alleTaTa, IJIMIEpMHa, MaHHMTa, copbuTa, TPOCTHUKOBOTO
caxapa, KCWJIO3H, MEeJIacCh, OQOYyKO3H, IJIOKO3aM/Ha, JIOeKCTpaHa, Xupa,
MacJla, IJUIMIEPMHa, alleTaTa HaTpusa, apabMHO3H, CcoeBOoTro 0Oelika,
pacTBopMMOTO  Belika, raddmHO3E, aMMJIO3H, KpaxMalia, TPUIITOHA,
SKCTPpaKTa OPOXKeBHX IpubOoB M UX KoMOMHauuu, (b) cbop KJIeTOK B
aspPOBHEIX YCJOBMAX, (C) 3aMoOpaXuBaHMe KJIEeTOK, (d) JIrModuiIm3almno
KJIETOK, n (e) VHKAICYyJIMpOBaHMe  KJIETOK, B pe3yJbTaTe UeTro
[OJIy4yalnT OT OpUOIM3uTesbHO 1x10° mo npubamsmuresbHo 1x10%2 KOE/rT
VIHKAaTICYJINPOBaHHBIX JIMOOUIIN3UPOBaHHBIX a®pPOOHEIX faKTepualibHBX
KJIETOK U/MIM KJIETOK IPOXKEBHX I'PHOOB.

[125] B KOHKPETHEX BapuaHTax OCYIeCTBJIEHUS, CIOCO0 BKJKUAET
BBeleHMe XMBOTHOMY MHKAICYJMPOBAHHEX JIMOQUIM3VMPOBAHHEIX aspPOOHHX
faKTepUualJIbHEX KJIETOK U/MUJM KJIETOK IPOXKEBHX I'PUOOB.

[126] B KOHKPE THBIX BapMraHTax ocylecTBJIEHUS, crioco®
YIydlleHMsa  IIoKas3aTeJida pocTa Yy  XUBOTHOTO BKJIOUaET BBeIOeHME
XMBOTHOMY 20PEKTUBHOTO KOJIMUEeCTRAa VHKAICYJIMPOBaHHEIX
JIMOOUIIMBVPOBAHHEIX afpPOOHEX OaKTepMallbHEIX KJIETOK U/WIM  KJIEeTOK
OPOXKEBEIX TPUOOB.

[127] B KOHKPETHEIX BapMaHTax OCYIIECTBJIEHU, yIIyudlneHue
IokKaszaTeJii PpocTa Y XMBOTHOTO O3HauvaeT YBeJMueHMe TIMoTpeblieHns
KopMa, cpenHemn CYTOUHOM MaCCEHI, KOo20OULIMeHTa KOopMOOTOauu,
IpMpocTa MacCCH  XMBOTHOTO, Hagod MOJIOKa Yy JOapmero  MOJIOKO
XUMBOTHOTO, ANIEHOCKOCTM Y »OOMallHeM IITUIH, MMUHepaJMu3aluM KOCTU
WIM MX KoMOMHALIMUM.

[128] B KOHKPETHHX BapmMaHTax oCcyluecTBJIEHUSA, crioco®
IpenoTBpalleHU VI YMeHbIIeHU pocTa YCJIOBHO-TIaTOT'€@HHOTO
MUKPOOPTaHM3Ma B XKeJIYIOUHO—KMIIEUHOM TpaKTe XMBOTHOT'O BKJKUAET
BBEeIOEeHMEe XMBOTHOMY 320PEKTMBHOTO KOJMUECTBAa MHKAICYJMPOBAaHHHX
JIMOOUIIMBUPOBAHHEX aspoBHEX OaKTepMaJIbHEX KJIEeTOK U/MIM KJIETOK
OIPOXKEBLHX TPUOOB.

[129] B KOHKpPETHHEX BapMaHTax OCYIeCTBJIEHUS, KOMIIO 3L A
BKJIOUaET VHKATICYJIMPOBaHHEE JIMOPUIIN 3P OBAaHHEE aspoOHEe
BakTepUallbHEEe KJIETKM M/UIM KISTKM OPOXKEBHX I'PUOOB.

KPATKOE OIIMCAHUE YEPTEXEMN

[130] Ha ourype 1 rpadmueckM [IpeICTaBJIEHH IaHHEE 10 BJIMSAHUIO
TeMIIepaTyPH XpaHeHM S Ha XKUBHECIIOCODHOCTD KUOKUX KYJIbLTYP
Megasphaera elsdenii NCIMB 41125 B TeueHMe Iepuoma 28 nHewH,
ompelelJIdseMyl IO  BEXOIY KJIeTOK M. EFElsdenii, BHpPaXeHHOMY B

KOJIOHMeOOpasy mrx eIuHMIIaxXx Ha MOUIWInTe ("KOE/MI"), OTJIOXEHHHX



16

Ha IeCATHUYHOM JoTapubMmmueckor ("log,,") mkaje.

[131] Ha ourype 2 TIpaduuecku I[IpeOCTaBJIEHH OaHHBE 10
XM3HECIOCOOHOCTHY XUOKMX KyJbTYP M. elsdenii NCIMB 41125 nocJse O,
7, 14, 21 m 28 1©OHeM XpaHeHMA IOIpM KOMHATHOM TeMIepaType,
omnpemeyiIgeMOM II0 BHXOOY KJIeTokK M. elsdenii B KOE/MJI, OTJIOXEHHHX
Ha log;o mkale.

[132] Ha o¢urype 3 cxXeMaTMUeCKM u30o0paxeHa CHUCTeMa OJId
TaHTeHUMAaJILHOM IOTOUYHOM ouiabTpauum ("TFF") .

[133] Ha ourype 4 rpaduueckm IIpencTaBJIeHH aHHBE I10 BHXOIY
KJIeTOK M. elsdenii B KOE/MJI peTeHTaTa Ha y-ocu B log;, MacmTabe
nocjyie InOpoekeneHmd obOpaboTkm B cucTteMe TFF. Ha x-ocu yKaszsaHH

yMeHblleHVa oOBeMa Ha 70%, 80% wmum 90% nocie o0paboTKM B CUCTEME.

"OxmIoaeMasd BeJimumHa" OTHOCUTCSH K TEeOpEeTUUECKOMY MU3BJIEUESHUIO
KJIeTok M. elsdenii mnocje ob6paboTku wmeTomoM TFF. "KoHueHTpaumsa"
OTHOCUTCHA K (PaKTMUeCKOMY M3BJIeUEHMIO KJIETOK M, elsdenii B

peTeHTaT, KoTopasd IIpeAcCTaBJgeT cobor oObeM KOHIEHTPUPOBAaHHEX
KJIETOK, OCTaBIMICA HOocCJe OOO3HAUEHHEX YMeHbIleHUM ofbneMa.

[134] Ha o¢urype 5 rpaduuecku IIpencTaBJlIeHBl IaHHEE [I0 IIOTepe
KJIETOK IIOCJI€ 3aMOpaXuMBaHMUA KJIeTOK npu —-80°C MJIM B XMOKOM asoTe
(LigN) » JguodmiamMszalmMy KJIEeTOK C MCIOJb30BaHMEeM MelJjleHHoTo (38
yacor npu maBjeHum 0,135 mMm.pT.cT.) miam OwicTporo (18,5 uvacos mnpu
naejieHun 0,250 MM.pT.CcT.) LUkJIa. KijaeTku OBUIM M3 PEeTEHTAaTOB IIOCJHe
yMeHblleHVe ofbeMa Ha 70%, 80% wmum 90% nyrem o00pab®oTKM MeTOIOM
TFE KYyJBTYD, comepxamMx B KauecTBe KpPUONPOTekTopoB Jmbo 8%
MaJlbToIeKkcTpuHa/15% 006e3XNPEHHOTO MOJIOKa (M/SM) , JIn60 8%
Tperayio3r/15% obfe3xupeHHOTO MoJioka (T/SM) .

[135] Ha ourype 6 TIpaduueckM OpenOcTaBJIeHH IaHHBE II0 BHXOIY
KJIeToKk M. elsdenii NCIMB 41125 mnocjie HavyaJbHOTO OHCTPOTO (XKUIKUMI
asoT) wiIM MemJieHHoro (—20°C) 3amMopaXmMBaHMAg, U 3aTeM JMOOUIIM3allun
(B mpucyTcTBUe 15% ManbTOmekcTpuHa M 0% miam 7, 5% TperajosH.

[136] Ha ourype 7 rpadmuecku OpenCcTaBJIeHB HOaHHBEE IO IIOTepe
KJIETOK, HabmomaeMoM  OJIAd  KJIETOK M. elsdenii NCIMB 41125,
3aMOPOXeHH B TIPUCYTCTBUM WMIM OTCYTCTBUMM 4% Tperajo3u WM 7,5%
0Be3XKMPEeHHOTo MOJIOKa Jmbo npu —80°C, mmbo B XumkoM asoTe (LigN).

[137] Ha ourype 8 rpadmuecku NpedCTaBJIeHB LOaHHEE IO IIOTepe
KJIeTOK, HabioIaeMoM OJA JMOOMIM3UPOBAHHHX 00pa3loB, IIOJYUeHHEX
nus3 peTeHTaTa c 90% YMeHBIIeHEM obweMa, CMellaHHBX c 8%
Tperayosu/15% 00Ee3XKUPEHHOTO MOJIOKA& (T/SM) VI C 8%
MaJlbTOoOeKCcTpMuHa/15% ofe3XUpeHHOTOo MoJioka (M/SM), 3aMOpPOXeHHHX

npu -80°C wmium B xuaxkoM asoTe (LigN), ¥ JIMOOMIUMSMPOBAHHEIX C
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MCIIOJIE 30BaHMEM BEICTPOTO UMKJIa u XPaHVMEIX npu KOMHAaTHOM
Temreparype miv 4°C B aHaspOOHEIX YCJOBUAX B TeUyeHMe BIUIOTH OO 24
HelleJlb .

[138] Ha ourype 9 rpadmuecku OpedCTaBJIeHB HOaHHBEE IO IIOTepe
KJIeTOK, HaboIaeMoM OJA JHMOOMIM3UPOBAHHEX 00pa3loB, IIOJYUYeHHEX
nus3 peTeHTaTa c 90% YMEHBIIEHEM obweMa, CMeIllaHHBIX c 8%
Tperayos3e/15% 00Ee3XKUPEHHOTO MOJIOK A (T/SM) NI C 8%
MaJlbTOomeKCcTpuHa/15% ofe3XupeHHOTo MoJioka (M/SM), 3aMOPOXeHHHX
npu -80°C wmiam B xuakoM asoTe (LigN), ¥ JIMOOMIUMSMPOBAHHEIX C
MCIIOJIb 30BaHMeEM BEICTPOTO UMKJIa n XPaHUMEIX npu KOMHAaTHOM
TeMmrneparype mimM 4°C B aHaB3pPOOHBIX YCJIOBMAX B TeueHue 24 HemeJb.
CrToJibMKM Ha OuarpaMMe 0Oe3 OIPMBEOEHHOT'O HaBepxXy eOMHOT'O MHIEeKCa
03HaAYalnT CTaTUCTHUUeCKOoe paszjmnume, P < 0,02.

[139] Ha burype 10 npelcTaBJIEHE KPUBEIE pocTa oJis
HeJIMOQMIIUBMPOBAHHOTO WM PEeIrMIPpaTUPOBAHHOTO  JIMOQUIIMBUPOBAHHOTO
IpOOYyKTa, IIOJIYYeHHOT'O U3 peTeHTaTa ¢ 90% yMeHblleHMeM oO0BeMa,
CMeMaHHOTO C 8% TperaJsiosw/15% obesxumpeHHOTO MoJioka (T/SM) wmim 8%
MaJIbTOmeKCTprHa/15% obe3xMpeHHOTO MoJIoka (M/SM), 3aMOPOXEeHHOTO B
XUOKOM  as30Te (LigN), ¥ JIMOOMIM3UPOBAHHOTO C MCIOJBL30BaHUEM
BrlcTpOTO UMkKJa, nocyje 12, 16, 20 wmm 24 HeleJlb XPaHEHUA B
AHasPOBOHEX YyCJOBMAX HOpu 4 wmam 25°C. OnTmueckasd IJIOTHOCTL (OD)
opuBeleHa IIpuM OauHe BOJIHEL 600 HaHOMEeTPORBR (HM), KOTOPYH UM3MepaJu
B Iepron BpeMeHU oT 0 JacoB oo 20 JacoB. KeJiTee
JIUHUM=HEJNOOUMIUM3UPOBAHHLIN IPOOYKT, KpacHHe JuHumu=T/SM, ToJyOHe
Jauuun=M/SM, NYyHKTUPHEE JIMHUM=XpaHeHue npu 4°C, M CILJIOWHEE
JIMHUM=xXpaHeHue npu 25°C.

[140] Ha ourype 11 r1padnueckms IOpelcCTaBJIEHE IaHHBE OJI4
KJIeTOK M. elsdenii B KOE Ha rTpamm ("KOE/T") B log;y MacmTabe wus3
QJIAKOHOB C JIMOOMIMSMPOBAHHEIMM KJI€ETKaMM, XpaHuMeX opu 4°C B
TeueHMe BIUIOTE DO 11 wMecsauee. Kaxnad b5SKCIepMMeHTaJlbHasd ToUdKa
COOTBETCTBYeT CpelHeMy BHEHXOOy IJd 3 (QJIakKOHOB U3 2 pPas3JIMUHEIX

OTIEITOB IIO JIMOQUIMBaLUM (CyMMapHO 6 (QJIaKOHOB) .

[141] Ha ourype 12 r1rpaduueCKu I[IpPeOCTaBJIeHH OaHHEE II0
KOHIIeHTpalun M. elsdenii (KOE/moroJjioBbe/O0eHn ) B
JINOQUIIMBMPOBAHHOM  [IPOLOYKTE, BBOIOVIMEIM  €XeIHEeBHO B KadecTee

IIOOKOPMKM (TO eCcThb, IIOIOKOPMKM, IJo0aBJgeMOM B KOPM XMBOTHOTO
IyTeM CMeMeHUS C KOPMOM WMJIM IIOMENEHMS IIOIOKOPMKM IIOBEpPX KopMa) .
HeneJsisg, B TeueHMe KOTOPOM MNIpPOBOOMIICA OTOOp o0O0pa3loB, YykKa3aHa Ha
x—ocu, »BdodexT npobe, P < 0,0001. CruiomHasd TI'OPMBOHTAaJIbHAA JIMHUA

IpencTaBJIgeT OXUIIaEeMYI0 KOHIIeHTPaluio M. elsdenii
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(KOE/moroJioBbe/IeHb) HIpU eXeOIHeBHOM BBEIEHUM.

[142] Ha ourype 13 rpaduuecCku [OIpPeOCTAaBJIeHH OaHHEE II0
KOHLUeHTpauum M, elsdenii B W3MeJbUYEeHHOM 3epHe, B KOTOpOoe B
KauecTBe MIOOKOPMKMN notaBJieH JIMO QUM 3UPOBAHHEM IPOOYKT,
IIOOBEPTHYTOM BO3OEMCTBMIO B TeueHMe BpeMeHM oT O 1mo 4 dYacos
aTMOChEepHEX VYVCJIOBMM B JabopaTopuM IIpM KOMHATHOM TeMIepaType B
OTCYTCTBMM TIIPAMOTO BOB3IEVMCTBUA JyUel COJIHLAa (BHYTPM IIOMEMeHM)
MM BHe IIOMelleHMA I[IPpM CpeOHMX OHEeBHHX TeMlIepaTypax BIJIOTH IO
35°C mOpM OpsSIMOM BO3OEMCTBUM COJIHEUHHX JIydyel (BHe I[IOMEemeHMT) .
KoMBuHUpPpOBaHHOE BO3IEeNCTBUE BpEMeH!U u YCJIOBUM XpaHeHUs,
P=0,0007; HOpOOOIXMTEJILHOCTL BoOo3mewucTBuUA, P < 0,0001; BOo3IOelCcTBHUE
YCJIOBUM XpaHeHusa, P < 0,0001.

[143] Ha ourype 14 rpaduuecKku NOpPenOCTaBJIEHH  OaHHEE II0
KOHLUEeHTpaluuu DHIOOTOKCUHA (eguMHMIl SHIOTOKCHHA/MJI) B ofOpasuax
pyBlIOBOM KUIKOCTU (n3MepgeMomnt B KauecTBe MHOMKaTOpa
BakTepralJIbHOTO JM3uca B pyOdle), I[IOJYUYeHHEE uUepe3 26 YaCOB IIOCIHe
IIepBOTO KOPMJIEHMA IJIS KaXxOoM TPYINH: KOHTPOJIbHaA Tpylna (He
nojyuvaja M. elsdenii), Tpymnna C HeJUOOUIM3UPOBAHHEIMMY KJIETKAMA
(mosyvasia 50 MJI XMOKOM KyJIbTYpH M. Elsdenii, copmepxameir 10'° KOE
M. elsdenii), 7Tpymnma Cc pPerMOpaTUPOBAHHOM KYJbTYpOW (Ilojyuala
JIMOPUIIN 3P OBAHHYIO KYJIbTYPY, KOTOPY peruopaTrupoOBalIn
HeIllOCPeOCTBEHHO repen BBeIIeHMEM, conepXxalymo 1010 KOE M.
elsdenii), w Tpylona Cc OOOKOPMKOM (Iojiyualsa JMOOMIM3UPOBAHHYIO
KYyJIbBTYPRY, KOTOPY peruapaTUpOoBalin HernocpeIlCTBEHHO nepen
BBeleHMeM, coIepxamylo 101° KOE M. elsdenii, ¥ TakXe IoJydaja
JIMOOUIMBUPOBAHHEM  OpOOyKT M, elsdenii, BBOOMMEIL B KauecTBe
exenHeBHOM IIOOKOPMKH, conepXammi 108 KOE M. elsdenii) .
BosmelicTBMe oOkopMKM, P=0,3462.

[144] Ha ourype 15 r1mpaduueckm NIpemOCTaBJIeHH OaHHEE II0
BeJiMurHe pH pyOLOBOM XUIKOCTM, HU3IMEepsIeMOM C MHTepBajlamMmu B 1 udac,
IJIS KaxXOoW TPYINE: KOHTPOJILHAas Tpylra (He nojgydasna M. elsdenii),
Tpylla C HeJUMOOMJIM3UPOBAHHEIMM KJIeTKaMu (moJydaja 50 MI  XUMOKOM

KyJbLTYpe M. Elsdenii, copmepxameir 10!° KOE M. elsdenii), rpyomna c

pernopaTUpOBaHHON KYJILETYPOM (moJstyyasia JIMOOUIUSVPOBAHHYIO
KYJbLTYPY, KOTOPYIO pernmpaTUpOBaIu HEMNOCPEeOCTBEHHO rnepen
BBeIeHUeEM, comepxamymn 101 KOE M. elsdenii), wm Tpymnmna c
[IOOKOPMKOM (noJstyuyasia JIVO QMM 3UPOBAaHHYIO KYJIBTYPY, KOTOPYIO

perMopaTupoBallM HENOCPeICTBEHHO I[epell BBelleHMeM, comepxamyo 101°
KOE M. elsdenii, m Takxe TIoJiydyalja JUOOMIM3UPOBAHHENM MOPOOYKT M.

elsdenii, BBOIOMMHY B KaudeCcTBe eXeIHEeBHOW I[IOINKOPMKM, COIepXallui
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108 KOE M. elsdenii). KoOMOMHMPOBAHHOE BOS3IEMCTBME IIONKOPMKU U

KoJiMuecTBa ngHew, P < 0,001, BoOo3IeMcTBMe IIOIOKOpMKM, P < 0,001,

BO3IeMCcTBMe KoJMuecTBa mOHer, P < 0,001. CraHmapTHasa ommbdka
cpenHero 3HadeHusa (SEM) = 0,041.
[145] Ha ourype 16 rpaduuecCKku [OIpPeOCTaBJIeHH OaHHEE II0

BeJIMUMHe  OITHMUEeCKOM IIJIOTHOCTM Ipu 600 HM [OOoJyolpeneJeHHOM
JaKTaTHOM Cpelbl, MWHOKYJMPOBAHHOM C IIOMOIbI pPyOLOBOM XUIKOCTH,
IJIS KaxXOoM TPYIE: KOHTPOJIbHAas Tpylra (He nojgydayja M. elsdenii),
Tpyllila C HeJMOOMIM3VPOBaAHHEIMM KJIeTKaMu (mojydaja 50 MI  XUMOKOM

KyJbLTYps M. Elsdenii, copmepxameir 10!° KOE M. elsdenii), rpymomna c

pernopaTUpOBaHHOMN KYJILTYPOM (moJstyuyasia JIVOOUIUSUPOBAHHYIO
KYJbLTYPY, KOTOPYIO pernmopaTupoOBaIu HEernoCpeICTBEeHHO rnepemn
BBeIeHUeM, comepxamyn 10t KOE M. elsdenii), wm Tpynna c
[IOOKOPMKOM (noJsryuasia JIMOOMIIU 3UPOBAHHYIO KYJILTYDY, KOTOPYIO

perMopaTupoBaliM HENOCPeICTBEHHO I[epell BBeleHMeM, comepxkamyo 1010
KOE M. elsdenii, m mTakxe IoJydalja JUOOUIMIUPOBAHHENM MOPOOYKT M.
elsdenii, BBOOMMHEI B KaueCcTBe eXeIHEeBHOM IIOIKOPMKM, COIoepXamui
10%® KOE M. elsdenii). KOMOMHMPOBAHHOE BO3OEMCTBME [IOOKOPMKM U
Bpemenu, P < 0,02; Bo3meNcTBMe HOOkopMKM, P < 0,01; BO3IelCcTBUE
Bpemenu, P < 0,01. SEM=0,04.

[146] Ha o¢urype 17 1[okas3aHE WM3MeHeHMSa KOHIeHTpaluum L-
JakTaTa (MM) B MHOJIyOoNpemeJIeHHOM JIaKTaTHOM cpelle, MHOKYJIMPOBAHHOM
c TIOMOMBIO cMecu Py BIIOBHIX MUKPOBOB, 0JIs Kaxmom TPYTIIIH §
KOHTPOJIbHA A TpyImna (He noJjiyduasa M. elsdenii), TpyImna C

HeJMOOUIM3UPOBAHHEMY KJIeTKaMM (rmojydaja 50 MI KMOKOM KYJILTYPH M.

elsdenii, comepxalen 1019  KOE M. elsdenii), Tpymnna c
perngpaTUpOBaHHON KYJILETYPON (moJstydasia JIMOOUIIUSUPOBAHHYIO
KYJbLTYPY, KOTOPYIO pernmpaTUpOBaIu HENOCPEeICTBEeHHO rnepemn
BBeIeHUeEM, comepxamymn 101 KOE M. elsdenii), wm Tpymnmna c
[IOOKOPMKOM (nmoJstyuyasia JIMO QMM SUPOBAHHYIO KYJIBTYPY, KOTOPYIO

perumpaTUpoBaliM HENOCPeICTBEHHO I[epel BBeleHMeM, comepxamyn 100
KOE M. elsdenii, ¥ Takxe IoJydaja JIUMOOMIM3MPOBAHHEM IPOOYKT M.
elsdenii, BBOIOMMHY B KaudueCTBe eXeIHEeBHOW I[IOINKOPMKM, COIepXallui
108 KOE M. elsdenii). 2 bP¢ crojiO®uMKM Ha IMarpaMMe C PasJIMUHEMU C
BEPXHYMM MHOEKCaMM CTaTUCTUUECKM OTJIMUanTCcsa IOpyD oT »npyra, P <
0,05.

[147] Ha ourype 18 r1rpaduueCku [OIpPeOCTaBJIeHH OaHHEE II0
buTasHOM aKTMBHOCTHU KJIEeTOK Megasphaera elsdenii NCIMB 41125. Ha
X—OCH yKaszsaHHE of0pa3le KJIeTOK, B34THEHX M3 KyJbTyp Megasphaera

elsdenii NCIMB 41125 oT Havaja KyJbTHMBUpoBaHusa ("0" wyacoB) wu
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oajlee C MHTepBalJlaMM 4Yepe3 2 yaca, TO ecTb, B "2," "4,"™ "e" m "g"
YacoB IIOCJe Haudajla KyJbTHMBUPOBaHMA. OMTaszHasd aKTUMBHOCTE OTJIOXKEHA
Ha y—0CHU B BUIE KOJIMYeCcTBa HeOpI'aHUUYeCKOT'O bocodopa,
BHICBODOXIaeMOI'O M3 0CalgkKOB KJIeTOK 00pas3lLoB, B MUKPOMOJIAX B
MMHYTY  ("MKMOJIE BHCBOOOXIDaeMoTo P/muu"). OduTasHasg aKTMBHOCTL
KJIeTOK, KYJIBTHBUPYEMEHX B Cpelle, CoOIepXallell HeopTaHMUeCKUM o¢ocdar
(KH,PO,4), m©noka3aHa B CBeTJIO-CEpPOM ILBeTe, a OouTa3Had aKTUBHOCTH
KJIETOK, KYJbLTUBUPYEMEIX B Cpele, cCcolepXallel oouTaT, I[IOoKa3aHa B
TeMHO—CEpPOM LBeTe.

[148] Ha ourype 19 rpaduueckm NOIpeOCTaBJIEHH OaHHEE IO
BIMAHUIO Megasphaera elsdenil Ha KOHIEHTPALMIO CaJIbLMOHEJJIH B
obpaszlax CJENOM KUIKM, B3ATHX Y OPOWJIEPHEX LUHIUIAT B BoOo3pacTe 15
nHeli. Ha x—-ocuM ykKazaHH oOpaBoTka C Hnomombilo Megasphaera elsdenii
("koHTpOJB"), HeOTpaHMUEeHHE CBOOOIHHEIM IOOCTYIl K  KOPMylKaM—
Oy THEIJIKAaM, comepXallM  KUIKYI KyJIbTYRpy Megasphaera elsdenii
("HeorpaHMuUueHHO") , eXeOHEeBHO JIMOGUIIN3UPOBAaHHEIE Megasphaera
elsdenii ("jmodmimaupoBaHHEE"), WIM IIepopallIbHOEe BBeIeHMEe uUepes
XKEJIYIOUHBEIM SOHI XUIKOM KYJIbLTYPH Megasphaera elsdenii B penb O.
Ha y-ocm ykaszsaHa KOHLEHTpalMda CaJIbMOHEeJUJIBl B KOJIOHMeOoOpa 3y lnx
eIVHUILIaX Ha MUJIJIUIIUTP (KOE /mu1) B logqg MacmTade OJI4
nomBpeprawnmmxca obpaboTKe TPYII.

[149] Ha ourype 20 r1mpadmueCKM TINIpPemOCTaBJIeHH OaHHBEE IIO
PacCHpoOCTPaHeHHOCTH caJIbMOHEeJJIH B ofOpas3llax CJIelNo¥ KUIMKM, B3ATHX Y
BpolJiepHLIX  LHILJIAT B  BOo3pacTe 15 nOHen. Ha x-ocu yKaszaHH
nonBeprawmmmecs obpaboTke TPYIIIIH . Ha y-ocu ykKa3aH TIIpPOILeHT
0BpaslioB CJIeNOoV KUIKM, KOTOPHEe IaBaJM IIOJIOKUTEJILHHEM pesyJbTaT IIo
caJIbMOHeJJIEe.

[150] Ha ourype 21 r1rpaduuecCKu IOIpPeOCTaBJIeHH OaHHEE II0
COOTHOIWEHUID MeXOy I[IPUPOCTOM MacCCH ¥ 3aTpaTaMyM KOPMOB (y—0Ch) VY
BpoMJIepHEIX  LHIIJIAT B  BO3pacTe 18  @OHewH, He IOOBEpPTaBIUXCSA
oBpaborTkm cC nomMombil Megasphaera ("KoOHTpoJB") WMIM [TOIOBepTIaBIMXCH
oBpaboTke C IIOMOIILIO JIMOPUIINZUPOBAHHEIX KJIETOK Megasphaera
elsdenii ("ImmodmImM3MpOBaHHEE" ) | COOTHOWEHNI  MeXOy  IPpUPOCTOM
MacCH ¥ 3aTpaTaMM KOPMOB IpelcTaBJsgeT CcoO00M OTHOMEeHMNEe CYyMMapHOTO
KOJIMYEeCTRBa ChelaeMOI'0 KOopMa K CyMMapHOMY YBEJIMUEHMIO MaCCH.

[151] Ha ourype 22 r1rpaduueCKu I[IPeOCTAaBJIEHH OaHHEE II0
BeqmuuHe pH B ofOpasuax CJenoy KUIIKM, B3SATHX Y Jomalel, He
noneepraBmmxcsa obpaboTkmM C nomMombkl Megasphaera  ("koHTpoJws"),
[IONBepTaBMIMXC nepopajib HOMY BJIMBaHUIIO Megasphaera elsdenii

("BIMBaHMe") B IOeHb 1 M3 KaxOoro 7/ IHeW IMepuola o0O0pad®oTKM WM
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exXeIHeBHOM obpaboTke C IIOMOIIL 0 JINOPUITN3UPOBAHHEIX KJIETOK
Megasphaera elsdenii ("Jmobunm3upoBaHHHE") .

[152] Ha ourype 23 TrpadMUecKM [IpPelCTaBJIEHE OaHHHE II0 POCTY
mraMMoB M. elsdenii (NCIMB 41125, ATCC 25940, NCIMB 702261,
NCIMB 702262 u NCIMB 702410) B IOJIyonpeneJseHHOM cpene,
comepxamer 70% JjaxkTaTa M 30% TJIOKOS3H.

[153] Ha ourype 24 rpadMUecKy I[IpelCTaBJIEHE OaHHHE II0 POCTY
mraMMoB M. elsdenii (NCIMB 41125, ATCC 25940, NCIMB 702261,
NCIMB 702262 " NCIMB 702410) B IOJIyoInpeneJjIeHHOM cpene,
comepxamen 60% JjgaxkTaTa M 40% TJIOKOS3H.

[154] Ha o¢urype 25 rpadmueckm IIpeOCTaBJIEHH IaHHBE I[I0 POCTY
mraMMoB M. elsdenii (NCIMB 41125, ATCC 25940, NCIMB 702261,
NCIMB 702262 " NCIMB 702410) B IIOJIyOIpeneJIeHHOM cpene,
comepxamey 40% JjaxkTaTa UM 60% IJIOKOS3H.

[155] Ha ourype 26 T1TpaduuecKu TIIpPenOCTaBJIEHH OaHHBEE IO
CTabUILHOCTY JUMOOUIMBUPOBAHHEX M. FElsdenii, WHKAICYJUMPOBAHHHX C
MCIIOJIE30BAHMEM MeTola 2 U XPaHMMEIX IIpM KOMHATHOM TeMIepaType B
anrpobHOM cpele.

[156] Ha ourype 27 r1mpaduuecCKM TIIpPeOCTaBJIeHH OaHHBEE IO
CTa®UILHOCTY JUOOUIMBUPOBAaHHEX M. FElsdenii, WHKAICYJUPOBAHHHX C
MCIOJIb30BaHeM MeTola 3 UM XPaHMMHIX IIPM KOMHATHOM TeMIepaType B
anpoBHOM cpere.

[157] Ha ourype 28 r1rpaduueCKM TI[IpPemOCTaBJIeHH OaHHBEE IIO
KOHIeHTpauuu M. elsdenii NCIMB 41125 (log;, KOE/makeT) B
JIVOOUIMZUPOBAHHOM NpoOyKTe, XPaHMMOM B makeTe nus
[IOJIMATUIIEHTepedTalaTa C MallbTOOeKCTpuHOM (M.e. + MaJIbTOOEKCTPUH)
U 6es MaJlbTomekcTpuHa (M.e.) mpu 4,4°C wmim 24°C.

[IOOPOBHOE COIMCAHME M3OBPETEHUA

[158] HacTodamee wu300peTeHMe OTHOCUTCH K KJIeTKaM Megasphaera
elsdenii, x crnocofaM IMOJIYUeHMS KJIeTok M. elsdenii, K KOPMOBEM
nobaBKaM ¥ KOMIIO3MIMAM, BKJOUAKIMM 3TU KJIETKM, ¥ K I[IPUMEeHEHU,
BKJIOUAKIEMY BBeleHMe 5BTUX KJIEeTOK  XMBOTHEM, B TOM UMCIe,
HanpuMep, IJIS  YJIYUIeHMsd  IoKasaTeJss pocTa W/WiIM  3I0POBLA.
HacTodamee wu300peTeHMe TakKXe OTHOCUTCA K MUKPOOHEM KJIeTKaM,
BKJUAKINMM, HO 53TMM He OTpaHMUMBAA, KJIETKM a’pobHEHX OaKTepuu,
aHa»pPOOHHX OaKTepUM U KJIETKM JIPOXKEBHX TpPpUOOB, M, HalpUMED,
KJIeTKM Bifidobacterium, Takme kKak B. breve, Lactobacillus, Takue
kak L. plantarum, Bifidobacterium, Takme Kak B. animalis subsp.
lactis, Pediococcus, TakKue Kak P. acidilactici, Lactobacillus,

TaxKue KakK L. casei, Bacillus, TaxKue Kak B. subtilis,
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Saccharomyces, Takume Kak S. boulardii wm S. cerevisiae, " K
crmocofaM TIIOJIydeHUSa MUKPOOHEX KJIETOK, K KOPMOBHM noBaBKaM WU
KOMIIO BULIMAM, BKJIOUAKIMUM MUKPOOHEE  KJIETKMH, ¥ K I[IPMMEeHeHMUD,
BKJIOUAKIEMY BBeIeHMe MUKPOOHEIX KJIETOK XMBOTHBM, B TOM UYMCJE,
HaopuMmep, OJS YIIYUIeHMd IokKas3aTesd pocTa U/MIM 3I0POBLA.

[159] ConepxaHue BCexX LUUTHUPYEMHX B HaCToOdAlleM MW300peTeHUn
nyoauKauui, [ODaTeHTOBR M OPpYTMX OOKYMEHTOB BKJIOUEHH B HacTodAlee
nzobpeTeHre IJIS Bcex LeJlel IIyTeM CCHJIKM Ha HUMX, Kak ecJu O
comepXaHMe KaXOoM OTIOeJIbHOM NyOJIMKaluM WJIXM 3aaBKM Ha [IaTeHT OBJIO
CcrieluxalJibHO ¥ MHIOMBMIOYAJIbHO BKJIOUEHO B HaCTOdllee M300peTeHue
IIyTeM CCHJIKM Ha Hee. KpoMe TOTo, LIMTHMPOBaHME WM YKa3zaHue JoOomn
nyoiauKauuMyM B 2TOM 3asdBKe He CJleyeT pacCMaTpMBaTh KakK I[IpU3HaHUe
TOTO, UYTO Takasda NyoJuKalMsa XapaKTepusyeT OpellleCTBYRIMUN YPOBEHDB
TeXHUKM OJI HaCTOoAlWeI'o M300peTeHUd.

TepMMHOJIOTUS

[160] EcimM He yKa3aHO MHOE, TO BCe MCIIOJb3yeMHEe B HacCTOAlleM
U300peTeHU HayudHO-TeXHMUeCKMe TEepPMUHE MMelT 3HaueHMHd, KOTOPHE
ABJIAITCA OOmMENPUHATHMM OJIsS JioOOoTo CclIeluuaaucTa B ToW ofjacTu, K
KOTOPOM OTHOCUTCSA BTO U300peTeHMre. B ciaydae IIpOTHUBOpeUMi,
npeuMylecTBEeHHYIO CUITY OyoyT VMeTb onpeneJjyieHmnAa TEPMUHOB,
comepxammecsa B HaCTOAmeM HM300peTeHMM. ECIM MHOe He BHTeKaeT U3
KOHTEeKCTa, TO TEepMMHE B QopMe eIMHCTBEHHOTO UMcJia MOT'YyT BKJIOUATH
3HAUeHMSI BO MHOXEeCTBEHHOM UMCJI€, ¥ TEepMMHH BO MHOXECTBEHHOM
uMcJe MOTYT BKJIOUATH 3HaUeHMe B eIVMHCTBEHHOM UYMCJIe.

[161] B Tex ciayudasax, KOI'Ia MCIOJbL3YITCS 323al'oJIOBKM  OJIS
pasieJIoB B ONMCaHMM WU300peTeHMsa, WMX He CcJelyeT pacCMaTpMBaATHL B
KauecTBe 0043aTeJIbHOTO OTpPaHUYEHUS.

[162] Ncrnonme3yeMele B M300peTeHUMM UM B IIYHKTax  QOPMYJIH
nz3obpeTeHms bopMEL eIMHCTBEHHOTO ymcia BKJIOUAKT u bOopPMEI
MHOXECTBEHHOT'O UYMCJla, €CJIM M3 KOHTEeKCTa B SBHOM BMIEe He CJeIyeT
nHoe. Hamnpumep, TepMmuH "coelmHeHue" WM "HOo MeHBIIEWM Mepe, OOHO
coeIMHeHMre" MOXeT BKJOUATL MHOXECTBO COeIMHEeHMM, B TOM UMCIIe U
ux cMecu. TepmuHu "omuu", "omouH wuIM ©BoJee" uM "o MeHbLIIEM Mepe,
omuu", HalpuMep, MOTYT VCIIOJIE30BATHCSA B n300peTeHUn
B3aMMO3aMeHSIEMO .

[163] Mcnoap3yeMel B U300peTeHUM TepMUH "OpubiImM3uTelIbHO", B
ciydae, KoT'ma €TI0 [OPpUMEeHdT IJiS olIpeleJieHMa OTHOCAmeMCcsa K
n300peTeHn0 BeJIMUMHE, O3HauaeT KoJebaHre UMUCIJIeHHOW BeJIMUMHE,
KOTOpOe MOXeT IPOMCXOIOUTL, HalIpuUMep, B TIIPOlleccCe CTaHIapTHHX

VCIIETaHUM U MaHMHyJ’IFILU/Iﬁ, B pe3yJieTaTe HereHHaMepeHHOﬁ OMMOKA
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Opu OpOoBeleHUM TaKoT'0 MCHOHTaHMA UM TaKUMxX MaHMOYJISUui, B CUIIY
pazJnMuui B M3TOTOBJEHUM, MCTOUHMKE WMJIM UMUCTOTE MCIOJbL3YEMEX B
n300peTeHU MHIPEOAMEHTOB M B CHUIIy IOPYIMX IOHOOHBIX IIPUUMH.
HezaBucumo oT TOTO, IpMMeHSIEeTCH, MJIN He NIpMMeHSEeTCH, B
n30bpeTeHUM TepMMH "TOpUOIU3UTENIEHO", OYHKTH QOPMYJIE M300peTeHUS
BKJIOUAT SKBVBAJIEHTH YKa3HBaeMbIX KOJIMYECTB. B HEKOTOPHIX
BapuaHTax OCYWeCTBJIEHNA, TepMUH "OpUOIM3UTEJILEHO" o3HadaeT ILIC
i MmHyC 10% 0T yKa3aHHOT'O UMCJIEHHOT'O 3HaUYeHMA.

[164] B JmoboM MecTe  ONMCaHMAa HaCTOAmMEero M300peTeHud,
pPasJIMuHbEle BapUMaHTHE OCYIECTBJIEHMSA DSTOIO WU300peTeHMs MOTYT OBTb
npelcTaBJIEHE B opMaTe Ouanas3oHa. CllenyeT WMMeTb B BUOY, UYTO
onmcaHue B OQopMaTe [OMmalriasoHa MCIOJb3YKT TOJIBKO C LeJlblo ynodcTBa
M KpaTKoCTM, M ¢opMaT IOMallasOHa He OOJIKeH pacCMaTpMBaTbLCA B
KauecTBe KeCTKOT'O OT'paHUUeHUd oBBeMa n3obpeTeHmU.
COOTBETCTBEHHO, CJelyeT MMeTb B BMIOY, UYTO OIMCaHUe OMala3oHa
BKJIOUaAeT B CceOd KOHKPETHO pPacCKpPHTHE BCe BO3MOXHBEE IIOOOMAalla30HE,
a TaKxe VHIVBUOYaJIbHEE UM CJIEHHEIE BEJIMUMHEL BHYTPU 3TOTO
ouarasoHa. Hamopumep, cijlenyeT  MMeThb B BULY, uTo onmrcaHme
ouarnas3oHa, TakKoro kKak oT 1 @mo 6, BKIoUaeT B cebda KOHKPETHO
PacCKpETEE IIOOOMallal’OoHBE, TakMe kKak orT 1 mo 2, or 1 mo 3, orT 1 mo
4, or 1 mo 5, or 2 mo 3, or 2 mo 4, or 2 mo 5, or 2 mo 6, or 3
no 4, or 3 mo 5, or 3 @mo 6, M Tak @pajlee, a Takxe MHIMUBUIYAJILHLE
UMCJIeHHBIe BEJIMUMHEL BHYTPM STOTO IOMalas3oHa, Hanopumep, 1, 2, 3, 4,

5 um 6. 910 IIPMMEHVMO BHEe 3aBHMCHMMOCTIM OT MMPMHEI IMalla30OHa.

[165] TepMMHEL "BrJIOUaeT", "BrIIOUAIMMI", "comepxut",
"comepxamun", "ymMerommn " u Ux COMNPSAXEeHUS ABJIAIOTCH
B3aMMO 3aMeH I eMBIMI u oBoO3HaAvaKT "BrJIIOYUAS, HO STUM He
or'paHnuuBaa". CjenoyeT ¥MMeThL B BMIY, UYTO BO BCexX CJyuasax, Korma

ACIIeKTE B HacToAmeM  M300peTeHuM  OIMCaHH C  MCIOJIb30BaHUEM
bopMyIMPOBKM "BrJOUAMUNM", aHaJIOTUMUHLE AaCIeKTH Takxe MOTYT OHTh
OIpencTaBJieHH MHaue TepMMHaMM "cocTogmui u3" u/muiam "cocTodmuil B
OCHOBHOM M3".

[166] Tepmmu "cocrodammuy u3" o3HauvaeT "BRJOUAKIMM, HO 2TUM
orpaHnuueasa"

[167] TepmuH "cocTosamui B OCHOBHOM M3" ofo3HauaeT yKasaHHBM
MaTepHrall KOMITO 3ULIUN VI YyKa3aHHEE cTamumn crocoba, u Te
OOIOJIHUTEJIbHEE MaTepuaJitl WMIM CTaluy, KOTOPEE II0 CYHNeCcTBY He
BJIMAKT Ha OCHOBHEE XapaKTepMCTUKM MaTepMualla WM crocoba.

[168] TepMmmH "u/muamu" B ciaydadx, Korga OH MCIOJbL3YyeTCS B

MSO@peTeHMM, IIpedHa3HadeH MOJIA OIIMCaHMA KaxIoom u3 IBYX YKa3aHHEIX
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XapaKTepuCTUK VIV KOMITOHEHTOB BMeCTE c oOpyTromn yKasaHHOM
XapakKTepUCTUKOM WM IOPpYI'MM yKas3aHHBEM KOMIIOHEHTOB MM ©0es OpyIron
YKa3aHHOW XapaKTepUCTUKM WM IOpyToro YKas3aHHOTO KOMIIOHEHTaA.
llosTOMy, IIpennojaraeTcd, UYTO TepMuH "u/min", MCHOOJIb3YEeMEIl BO
bpase, Taxkom kxaxk "A u/mim B", BraouaeT "A um B", "A wm B," "A"
(oTmeJibHO) , u "B" (oTHmeJIbHO) . AHAJIOTUYHBEM obpasoM,
nopenmnoJjlaraeTcsg, UYTO TepMMH "u/muam", UCIOJb3YyeMEl BO (pase, TaKon
kaxk "A, B w/mwim C", BKJIlOUaeT B cebd Kaxgoe Mu3 CJeOyRIInx
BHpaxeHui: A, B u C; A, B wm C; A mwim C; A wix B; B wm C; A u
C; AuB; BuC; A (ornenpHO); B (ormesbHO); M C (OTIOEJIBHO) .

[169] MHcrnoJsib3yeMee B M300peTeHuM TepMMHH "KyJbTypa KJIeToK",
"KyJbTUBMPOBATE" M "KyJbTHBMPOBaHMe" 0003HaUawT MHKYOALMK KIIETOK
B 1In vitro yCJOBUAX, KOTOPHE CO3MAalT BO3MOXHOCTL IJS pPOCTa WK
oeJjieHu s KJIETOK, NI KOTOPHE CIIOCOOCTBYIOT nonmepXaH o
XKUBHECIIOCOOHOCTHM KJIeTOK. TepMMH "KyJbTypa KIJIeTOK" MOXeT TaKxe
MCIIOJIE30BaTLCHA B n300peTeHun OJIA OBOBHaAUEHU I KJIETOK,
IoOBepIraeMuex MHKYyOaluuu B 1Iin Vitro YCJIOBUAX (HAIpMMep, KJETOK,
VMHKYOMPYEMHX B XUIKOM NMUTaTEJILHOM cpele) .

[170] VICTIOJIE 3y MBI B n300peTeHnn TepPM1H "npoBuoTukr"
OTHOCMTCHA K OIJHOMY WM O0o0Jiee XMBHM MMKpOOPTaHM3MaM (BakTepursaMm
U/ WM OPOXKEeBHM I'pubaM), KOTOpHEe MOI'YyT BKJIOYATL, WJIM MOTYT He
BKJIOUATE, opyrue VHTPeIOIVNeHTH, u KOTOPHE npu BBEIOEeHUN B
COOTBETCTBYIIMX KOJIM4eCcTBax MOTYT OKaszHBAaThH MIOJIOXUTEJIEHOE
BOBIelcTBUE Ha 300POBLE, numeBapeHne n/ U NIPOOYKTUBHOCTE
XMBOTHOTO WM CYyDBEeKTa.

[171] MWcnoab3yeMel B MU300peTeHUM TepMMH "OIpoBuoTHuUuecCKUM

OpOoOyKT" OTHOCHMTCS K IMOPOIOYKTY, KOTOPHM COIOEPXUT OOMH WMIM OoJiee

KUBBIX MUKPOOPTAHU3MOB  (BakTepui U/UIM IOPOXKEBHX TpPUOOB), U
KOTOPHIM  MOXeT BKJIOUATE, MM MOXeT He BRJIOUATH, opyrue
VHTpeaneHTH, Y OpoOMOTHMUECKMUM  IIPOOYKT  MOXET OBITE BBeleH

XUMBOTHOMY MJIM CYOBLEeKTY B  KOPMOBHX  CMeCcHx, OUJIIOJIAX W/ WUIINU
nepopalibHEX nacrax, u opu BBeIeHUN B COOTBETCTBYIOMMX
KoJIMUecTBax, OH MOXeT OKa3HBaTh IIOJIOXUTEJIbHOe BO3OeMCTBMe Ha
3I0POBLE XMBOTHOTO MJIM CYOLEeKTa.

[172] MWcnoab3yeMblli B HM300peTeHUM TepMMH "kKopMoBas nobarBka'
OTHOCHTCSA K OOHOMY MIM 0OoJjlee UMHITpeIMeHTaM, OpoOyKTaM WJIM
BemecTBa (HaopuMep, KJIeTKaM), MWCIOJbL3YeMHM I10 OTOeJILHOCTU WM
BMeCTe, IIPUM KOPMJIEeHUM (HaopuMep, OJ4 VYIYyJdlleHMda KadecTba [IMIN
(HanpuMep, KopMa IOJg CKMBOTHEX), @OJA YJIydlleHMS Ioka3zaTeJeln

IIPOOYKTMBHOCTHU n SO0POBEA KMBOTHEIX, I/I/I/LJ'H/I IJIA ITIOBHINIEHNMA
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IepepaprMBaeMOCTM KOpMa WM MaTepraJioB B CcocCTabke KopMa) . Kopmobas
nobaBKa MOXeT MNpPeAdCTaBJIATh CoBOoM, HaIpuMep, NOPOoOMOTHUK.

[173] Vcriosib3yeMele B M300peTeHUM  TepMMHH  "OUTaTelJibHad
cpena" wm "KyJIbTypajibHasd cpena" OTHOCATCS K TRepHoM (HalpuMep,
arap), IOJIy TBEepOOoMn (HanpuMmep, arap) WM KUOKOM (HanmpuMep,
OYJBEOH) KOMIIOZULUMM, KOTOpas CONEPXUT KOMIIOHEHTH IJA I[IoOIepXaHMA
poCTa KJIIETOK.

[174] Vcnosib 3y eMule B n300peTeHnun TEePMUHEL "coop" 17

"cobupaHue" OTHOCATCHA K COOMpaHMI KJIEeTOK M3 KyJIbTYpPaJIbHOM CpelH,

HaopuMmep, K coBupaHuo KJIETOK B IMTaTeJIbHOM cpene ns3
KYyJIbETYpajbHOM cpenH, K coBupaHuo KJIETOK oyTeM  yhaJleHUus
KOoJIMUYeCcTBa  OUTATeJIbHOM  Cpelb M3  KJIeTOK (Hampumep, yTeM

KOHIEHTPUPOBaHMA KJIETOK B XMUIOIKOM KYJbType WIM IOYyTeM OTIeJIEHUA
KJIETOK OT IMUTATEeJbHOM Cpelbl), WIXM K [IPepHBaHMD KYJIbTUBUPOBAHUSI
KJIeTOoK. TepMUHBE BKJIOUAKLT COOMpaHMe WM yhaljleHre ofbeMa XUIOKOCTH,
comepxamey KJeTKM, OT XUIKOM KYyJbTYPH, BKJoUaomer ofbeM, B
KOTOPOM KOHLEHTPUPOBAJU KJIETKU.

[175] VICIIOJIb 3y eMBI B n300peTeHnun TepMUH "BHIOEJIeHHEI"
HeoBsA3aTeJILHO OTpaXaeT CTeleHb, IO KOTOPOM M30JAT OBJI OouMIeH, HO
ofosHavaeT BHIOeJeHMe WIM OoTIejleHMe OT HaTUBHOM  (QOPMH  WJIM
HAaTMBHOM OKpyXakllmel cpelu. JM30JIST MOXeT BRJIOUATL, HO STUM He
OTpPaHMUMBAaS, BHOESJIEHHHM MUKPOOPTAaHM3M, BHIOEJEHHYID OMOMACCY WM
BHIOEJIEHHYID KYJIBTYPY KJIETOK.

[176] VICIIOJIb 3y eMBI B n300peTeHnn TEePMUH "shbekTHUBHOE
KOJIMYeCcTBO" OTHOCUTCSH K KOJMUUECTBY, KOTOpPOe IIO3BOJIAET OOCTUIATH
TpebyeMoTo pe3yJkTarTa.

[177] Vcnooaep3yeMeHe B M300peTeHUM TEPMMHH "TepaleBTUUEeCKU
sbpexrTUBHOEe KOJMUecTBO" wmIM "20bekTMBHOE C KJIMHMUECKOM TOUKU
3peHMda KOJMUeCTBO" OTHOCATCSA K KOJIMUECTBY, KOTOpOe I[IO3BOJISET
OOCTUTaTh TpebyeMoTo TepalleBTUYECKOTO pesyJbTaTa, BKJIOUA A,
HalpyMep, KOJMUYECTBO KOMIIOHEHTA, MCIOJb3yeMoTro Jmbo OTIOeJIBHO,
Juéo B KOMOMHaUMM C IOPYTMMM  KOMIIOHEHTAaMM . TepaleBTUUECKUN
pesyJbTaT MOXeT IpencTaBJIATh coboi, HalprMep, oBJeryeHue
CUMIITOMOE, IIPOJIOHTMPORBAHME TMPOOOJIKUTEJIEHOCTM XU3HU, YIIYUIIEeHUe
MIOOBMXHOCTHU u opyrue nonoOHEEe TepalleBTUUECKNE pes3yJbTaTH .
TepaleBTUUECKUM pes3yJibTaT He o0043aTeIbHO IOJIKeH TIIpelcTaBJIAThH
cobor "BHI3HOpPOBJeHUEe".

[178] Ncnojab3yeMell B M300peTeHUMM TepMMH "BcCIoMoT'aTeJIbHOe
BemecTBO" OTHOCUTCS K KOMIIOHEHTY WMJIM K CMECHM KOMIIOHEHTOB,

KOTOPEE MCIIOJIE3YIT IJIA IIpMIOaHWA Tpe@yel\ﬂﬂx XapaKTeprMCTHUR KOpMOBOﬁ
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nobtaBke, KOpMY W KOMIIO3ULUM, ONMCAHHEM B n300peTeHnn.
BcrioMorarTeJlbHOe  BeEWeCTBO I[IO HaCTOodAlleMy M300peTeHMI IpU eIl
nofaBJjieHUM B OQapMalleBTUUECKYH KOMIIO3MLIMI MOXeT OBTEH OIMCAaHO Kak
"bpapMalleBTUUECKM IIpueMieMoe" BcCIoMoT'aTeJlbHOe BelleCTBO, TO €CThb
nompas3yMeBas, UYTO BCIOMOTATEJIbHOE BemeCTBO [IpelcTaBJgeT cobon
COeIVMHEHNE, MaTepual, KOMIIO3ULIMIO, coJIb  W/WIM  JIeKapCTBEHHYIO
dopMy, KOTOPEHE Ha OCHOBAHMM pPe3yJbTATOB THATeJbHOWM MeIUIMHCKON
OLEHKM ABJIATCA IIPUTOOHBEMM OJIA KOHTakKTa C TKaHAMM XMBOTHHX (TO
ecThb, JIOOeM UM HUBIMX XUBOTHEX) 0€3 TI[OBBIIEHHOM TOKCHUUHOCTH,
BOCIIaJIEHU L, aJIJIIepTUYEeCKOM peakUuM WIM OpyTMUX OpoOJjieMaTUMUHEIX
OCJIOXHEHMM B TeUueHMe TpebyeMOTO IIepuoIa KOHTaKTa B COOTBEeTCTBUU
C  LeJleCOOOpa3HEM COOTHOIEHMEeM  MeXOy PUCKOM ¥ OOCTUIT'aeMbM
[IOJIOXUTEJILHEIM Pes3yJIbTaTOM.

[179] TepvuHel  "JjleunTe"  w® "neueHue" OTHOCATCHA KakK K
TepaleBTUUeCKOMY JIEUEHMID, Tak n K npodmiIakTUd e CKMM NI
[IPEBEHTHEBHEIM MepaM, LeJIbl0 KOTOPHX ABJIAEeTCA I[IpenoTBpalleHre WU
TOPMOXEHME (oBJierueHME) HeXeJlaTeJIbHOTO OMBUOJIOTUYECKOTO
cocTosAHUA, 3abojieBaHUA WMJIM PaCCTPOMCTBa, WIM IOCTWXeHMe JieueOHHX
W TpedyeMBIX dMBMOIOTNUEe CKMUX Pe3yJbTaTOB (HanpuMep,
KJIMHUYECKMX , MeIOIMUIMHCKMX /N BeTEepPUHAPHBIX pPe3yJLTaTOB) .
[[pMeHUTEJILHO K HaCTOoAlleMy M300peTeHMr, JeueDOHHe WU TpebyeMee
pe3yJbTaTH BKJIOYAKT, HO 5HSTMM He OTI'paHMuMBasg, OOJIeTUeHME WU
MCKJIOUEeHMEe CHUMIITOMOB MWMJIM IIPU3HAKOB, CBS3aHHHX C COCTOSHUEM,
3abojieBaHMEeM WM  PacCCTPOVCTBOM; YMeHBIIEHVE  CTEeIleHU  TAXKeCTU
cocTosHUA, 3abojieBaHMUA MM PaCCTPOMCTRBa; CTadbuiIMsaluio COCTOSHUSA,
3ab0JIeBaHnAg NI paccTpoycTBa (To eCcThb, Korma COCTOSHUE,
3abojieBaHMe WM PacCTPOMCTBO He YyCyTyd®isgeTcsd); OTCPOUKY Haudala
UM [OpPpOTPEeCcCHUPOBaHMA COCTOAHMSA, 3abojieBaHMSA WIM pPacCCTPOMCTBA;
yJlydlleHue COCTOSHUA, 3abojIeBaHMAa WM PacCTPOMCTRBA; PEMUCCHU
(mmbo YacTUMUHYID, JINMOO  IIOJIHVIO, n Jubo oBHapyXMBaeMyw, JIMBo
HeoBHapyXuBaeMy®) COCTOSHUA, 3abojleBaHMA WJIM PacCTPOMCTBa; WK
CTUMYJIALVIO W yilydieHue COCTOSHUSA, 3ab0JIeBaHUA VI
paccTpoMCcTBa. JleueHune BKJIOUAET OOCTWXeHMe OMBMOJIOTUYEeCKU
3HAUMMOM OTBETHOM peakuuu 06e3 Upe3MepHHEX T[OO0UHEX 320bekTOoR.
JleueHre TakXe BKJOUaeT IIPOJIOHTMPOBaHME IIPOLOJDKUTEJIBHOCTU XU3HU
II0 CpaBHEHMK C [IPOTHO3UPYEMOM MNPOIOKUTEJIBHOCTBI XM3HU IIpU
OTCYTCTBUU JIEUEHUS .

[180] Mcnose3yeMele B M300peTeHUM TepMMHE "IpemoTBpamwaTs" U
"mpenoTBpamalmui”  OTHOCATCA K UYaCTHMUHOM WMJIM IIOJIHOM OTCpoUKe

HadaJla BO3HMKHOBEHMA I/IH(]_)GKLU/H/I, 3aboJjyieBaHmg, paCCTpOﬁCTBa I/I/I/IJ'H/I
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COCTOSAHMA; K YaCTUUHOM WM IIOJIHOM OTCpOoUkKe Hauvajla BO3HMKHOBEHUSA
OnHOTO WM OoJjlee IMPU3HAKOB, CHMIITOMOB, XapaKTepHHX ocoBeHHOCTeM
WM PO ABJIEHUN (HampumMmep, KIIMHUUECKUX  WIKM  OUBUOJIOTUUECKUX
IpU3HAKOB, CHMIITOMOB, OCOBeHHOCTeNM WM TIPOSABJIEHUM) KOHKPEeTHOM
uHbexkuny, =3aboJieBaHMs, PaCCTPOMCTBAa M/WMIM COCTOSHMA; K UYaCTUUHOMU
WM  TIOJIHOM  OTCPOUKe IMPOTpecCUpOoBaHMA  MHbeKIUHr, KOHKPEeTHOTO
3aboJyieBaHMsA, pPacCTPOMCTBa W/UJIM COCTOAHUSL; W/WIM K  CHYDKEHUO
pUCKa pas3BUTUA [aTOJOTUM, CBA3aHHOM C UHberkUuel, 3abdojieBaHMUEM,
PaccTpoCTBOM M/UIIM COCTOSHUEM.

[181] VcnojabpszyeMell B M300peTeHMM TepMMH "BEXOL" OTHOCUTCA K

KOJIMYECTBY XUBEIX W KUBHECIIOCOOHEIX KJIETOK, BKJIOUAKIEMY
KOJIMUECTBO B KOHKPETHOM OOBeMe (HammpuMep, KOJIOHMeOoOpasyKmue
eOMHMIE B  MAUJIMIIUTPE ("KOE/mu1") ) WM B  KOHKPETHOM Macce

(HanprMmep, KOE B Tpamme ("KOE/T")).

[182] HcnoJb3yeMel B M300peTeHUM TepMMH "XM3HEeCIOCOOHHM"
OTHOCUTCSH K XUBOMY OpTaHM3My WM OplaHM3MaM (HalpuMep, K
MUKPOBOHOM KJIeTKe, KOTopas fABJSAeTCcsa XMBOM, MWIM K MUKPOOHEM
KJIeTKaM, KOTOpHe HABJARTCA XMUBEMMU) . "XKM3HeCHOCOOHOCTH" O3HadaeT
CIIOCOBHOCTBL K XM3HM, B YaCTHOCTM, B KOHKPETHHX YCJIOBUIX.

[183] VCIIOJIE 3y eMEIE B nso0peTeHnn TEPMUHEL, "oummatres",
"oummeHHHM" ¥ "oumMcTka" O3HavawnT »OeJjlaTbh MaTepraJl IIpaKTUUeCKU
UV CTHM WK oumIaTh ero oT HeXeJlaTeJIb HEX KOMIIOHEHTOB,
3arpA3HEeHUs, [OpYMecHu UM OedpekTa.

[184] TepmmHE "uzo0bpeTeHue" u "packpelTue" MOTYT IIPUMEHSATHCSH
B3aMMO3aMeHsaeMO IIpM OINMCaHMM WJIM MCIOJL30BaHUM, HalIpUMep, B
bpasax "HacTosamee uz0OpeTeHMe" MM "HacTodmee pacKpHTHUEe".

[185] TepMmHH "xmBoTHOe" MM "cyOwekT" oOTHOCATCAS K JIOOOMY
oOpTaHu3My, IprHanjexameMy K  LapCTBY  XMBOTHEHX, u KOTOPHM
BKJIOUaeT, 0e3 OoTIpaHUUYeHMS, BOISHHX XMBOTHHX WU 3eMHHX XUBOTHHX,
TakKMx Kak palbu; [OpOMECJOBasd prba; IekopaTMBHasa peba; JUUMHKA
PHIOH; IBYCTBOPUYATHE MOJJIOCKM,; MOJUIOCKM; pakooOpas3HHe; YCTPULH;
KpeBeTKM; JIMUMHKM KpPeBEeTOK; apTeMMrsa; KOJIOBPaTKM; COJIOHOBOIHAaS
KpeBeTKa; OQUILTPATOPH,; aMoubumM,; I[IpecMEHKanIMecd; MIeKONIUTAaK e ;
JIOOM; He IIpMHaOjexalmye K UYeJIoOBeUeCKOMY POy XMBOTHHE; IOMallHUE
XMBOTHEIE; CeJIbCKOXO3AMCTBEHHHE XMBOTHHE; XMBOTHEE B 300lapkKax;
XMBOTHEE MOJIS CIOPTUBHEIX COCTSA3aHUM,; IIJIEMEHHOWM CKOT; XWUBOTHHE MOJIA
cKauek; XMBOTHHE NOJIA NPelCTaBJIEeHUM; HeTUOPUIHHBE XMBOTHHE; peIdKue
WM  BHMMpaKmYe  XMBOTHEHE; XVBOTHEE—KOMIIaHbOHEH; KOMHAaTHHE U
IOOMallHWY KMBOTHHE, Takue KakK cobakKy, KOMKM, MOPCKMe CBUHKMU,

KPOJIMKM, KPEICEI, MBIV WJIVM JIOmanlr, IIpVMaTH, Takre Kak o0esb4dHH
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(HanmpuMep, KalylMH, MaKaK-pe3ycCc, adpMKaHCKasd 3eJleHasd MapTHIIKa,
MapTHIIKa—-Tycap, SABaHCKMM MaKaK ¥ MapTHIIKM), BHCIMe O0e3bsaHH,
OoOpaHI'yTaHIy, OabyMHE, ITMOOOHEL u IIMMIIaH3€e ; [pencraBuUTesIn
cemercrea cobaubux, TakMe KakK cobakuM M BOJKM; IIPeICTaBUTENIU
ceMeMcTBa KOollaubMX, TakKue Kak KOIIKM, JILBH u TUTPHL;
HEMAPHOKOIILHTHEE, Takue KaK JomanM, I[IOHM, OCJH, MYyJE U 3e0pH;
MSACOMOJIOUHEIE  XMBOTHEE, TakKMe KaK  KOPOBH, OYMBOJIHL, KPYIIHEM
poTaThH CKOT, CBMHBM, OOMAMHAA I[ITHIIA M OBIH; KOIHTHHEE, Takue Kak
OJIeHb M Xupadwl; IIepHaTHe (TO eCThb, IITULH),; IOMallHME IITULE, TaKue
Kak KYPUILIEL, Tycu, YTKU, reperiesiku, VIHOENKM, ToJIy0u,
KasyapoobpasHEe, CTpayCOBHe U Jiobad Opyrad ITulla, WCIOJb3yeMasa B
KauecTBe MMM WMJIM CEeJbCKOXO3AMCTBEHHOTO XMBOTHOTO, B TOM UMCJIE
OpoNyiepsl, IJIeMeHHHEe OpOWMJIEPH ¥ KYPUIUBH-HEeCYIKM; TPHE3YHBE, TakKue
KaK MHBIOM, KpPBICHE, XOMAKM U MOPCKME CBMHKM; U OpyI're I[IO0HOOHEE
XMBOTHEEe. KopM mOJiS XUBOTHHX BKJIOUaeT, HO DTMM He OI'paHMUMBAaLA,
KOpM OJa peO, KOPM IJIA OOMAIHMX XMBOTHHX, B TOM UMCJIe KOPM IOJid
KOMHaTHEIX XMBOTHEIX, KOPM IJIS XMBOTHEX B 300llapkax, KOpM IOJ4
paboumux XMBOTHHEIX, KOPM IJIA CKOTa M MX KOMOMHaluM. KopM BKJIOUAET
KOPM IOJIA XMBOTHEIX, M eOy LOJA JYeJIOBeKa.

[186] OueBMIOHO, uTo KOHKpPETHEE NIpU3HaKM n3obpeTeHmd,
KOTOPHE IOJIS SACHOCTM OIMCaHH B OTIEJIBHEIX BapMaHTaxX OCYIEeCTBJIEHUS,
MOTYT OBTEL Takke I[IpemoCTaBJIeHH B KoMOMHaALlMM B OIJHOM BapMaHTe
OCYIIECTRBJIEHN A . M  HaobopoT, pas3JiMuHeEe  IIPU3HaAKM U300peTeHud,
KOTOPHE OJId KPaTKOCTM OIMCAaHBEL B OIHOM BapMaHTe OCymeCTBJIEHUS,
MOTYT OBTL Takxe IIPeOCTaBJIEHH OTIOEJIbHO WMJIM B JH0OOM IIOOXOMAMeN
cyOroMOMHaALIMM WMJIM, KOoI'Ja STO BO3SMOXHO, B JKOOOM IPYyTOM OINMCAHHOM
BapMaHTe OCYIIECTBJIEHU A n3obpeTeHns. KoHKpeTHHE IPpU3HaKM,
OINMCAHHEE B Pa3JIMUHEIX BapMaHTax OCYIeCTBJIEHUSI, He cJjenyer
paccMaTpMBaTh B 2 KaudueCTBe OCHOBHBIX I[IPM3HAKOB BSTHUX BapMaHTOB
OCYIIECTRBJIEHUA, €CJM TOJBKO SDTOT BapMaHT OCYIIEeCTBJIEHUSA He MOXeT
OHITE OCYIIECTRBJIEH 0e3 BTUX DJIEMEHTOB.

[187] HecmoTpsa Ha TO, UYTO CIHOCODOH M MaTepMaJibl, [TONOOHHE WK
SKBUMBAJIEHTHHE crocobaM ¥ MaTepualiaM, OIMCAaHHEM B M300peTeHuH,
MOTYT OBTE IIPMMEHEHHE Ha IIpaKTMKe WJIM T[IPYM MCHIBETaHMM HaCTOSAMeI o
n300peTeHUd, TeM He MeHee, INOOXOOAMKMe  CIOCOOB U MaTepMaJibl
OmMCaHBEl HMWXe. MaTepmaJibl, CIOCOOEH ¥ TIIPUMMEPHE ABJSAKOTCSA TOJBKO
WIJIOCTPpaluuMaMy, WM OHM He SABJAKRTCH OT'PaHMUYEeHMAMM IJIS HaCTOAmMeI'o
n300peTeHUda. HpyTrMe INPU3HAKM U IIPpeuMylleCTBa M300peTeHMda CTaHyT
OUEBUIOHEMM M3 MNOOPOOHOTO OMNMCaHMAg M300peTeHUuS UM IIYHKTOB QOPMYJIH

n300peTeHuA.
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Megasphaera elsdenii

[188] B omnmMcaHHOM M300peTeHMM MOT'yT OHTH MCIOJL30BAaHE
KJIeTknu Megasphaera elsdenii mmoforo mTamMMa WM JioOoM KOoMOMHALIUN
MTaMMOB .

[189] Mramm wmiam mTammel M. elsdenii MOTyT OHBTL BHOPAHE U3

KOJIJIEKIIMM  UMCTHEX  KYJIBTYP (HampumMmep, AMEPUMKAHCKOM  KOJJIEKLUU
TUIIOBHIX KYJIbTYyP ("ATCC®"), HalLuMOHAJILHOM KOJJIEKLUM IPOMEBMIJIEHHEX,
[IMIIE BEIX M  MOPCKUX  MUKPOOPTaHM3MOB ("NCIMB"), HaumoHaJbHOM
KOJIJIE KLU TUIIOBEIX KYJILTYD ("NCTC™), Komexkumm KYJbTYP
AMepMKaHCKOM MccJemoBaTesIbCkoM cJayxoer ("ARC") (To ecTh, "NRRL"),

Komneruny KyJabTyp HalMOHAJBHOT'O MHCTUTYTa  3IOOPOBLA  XKUBOTHHX
(NIAH)), mIM MOTYT IPeOCTaBJATL COOOM mMTaMM, KOTOPHEM OBJI BHOESJEH
M3 IPUPOIHOTO MCTOUHUKA (HAIpUMEP, U3 XeJIYOOUHO—KMIIEUHOTO TpaKTa
XBAUHOT'O XMBOTHOTO) .

[190] TIlpuMepH mTaMMOB M. elsdenii, KOTOpEHE MOTYT OHTE
BHIOpaHE U3 KOJUJIEKLMM KyJbTYyP, BKJOUAKT, HO 2TMM He OI'paHMuMBai,
ITaMMB, YKa3aHHBEE II10 MX OENO3UTapHEIM HOMepaM B Tabiuie 1. Kpowme
TOT'O, TakKXe yYKas3aHE aJIbTepHaTUBHEE O0O00O3HaAUeHUA  OellO3UTapHEX
HOMEPOB.

Tabmmuua 1. IpuMepsn mTaMMOB M. elsdenii ¥ MCTOYHMK KaXIoTO

mTaMMa .
Deno3uTapHbM AJIb TepHaTHBHEE OOO3HAUEHUSA VICTOUHMK IITaMMa
HOMED

ATCC® 25940 NCIMB 8927; BE2-2083 Pybell OBLH

ATCC® 17752 B159; NCIMB 702409; NCD02409 N/A

ATCC® 17753 T81,; NCIMB 702410; NCD02410 N/A

NCIMB 702261 Al7-2; Al2-2; NCDO2261 OKCKpPEMEHTE
B3POCJIOTO
JeJioBeKa

NCIMB 702262 S17-3; NCD0O2262 DKCKpPEMEHTE
IIOPOCEHKa

NCIMB 702264 LC1 HeT cBemeHUn

NCIMB 702331 ILC1; NCD0O2263; NCD02264; HeT cBemeHUn

NCD02331;
NCIMB 41125 Pyfel MOJIOUHOM
KOPORH
NCIMB 41787 Pyfel MOJIOUHOM
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KOPOBE
NCIMB 41788 Pyfel MOJIOUHOM
KOPOBEL
NRRL 18624 Pybell XBauHOT'O
KUBOTHOT'O
NIAH 1102 HeT cBemeHUn
[191] B HEKOTOPHIX BapMaHTax OCYyUeCTBJIeHUd, KJIeTkKM M.

elsdenii oTHOCATCA K MmTaMMy, HKMellleMy IelO3UTapHHY  HOMep,
BLHIOPaHHLI M3 TPYINH, cocTosmel m3 ATCC® 25940, ATCC® 17752, ATCC®
17753, NCIMB 702261, NCIMB 702262, NCIMB 702264, NCIMB 702331,
NCIMB 702409, NCIMB 702410, NCIMB 41125, NCIMB 41787, NCIMB
41788, NRRL 18624, NIAH 1102 um wumx xoMOMHaLMM, BKJIoOUasa Jiodoe u3
aJlb TepHATUBHHX oO0O03HaueHuUM B Tabiule 1.

[192] B HEeKOTOPEX BapMaHTax OCYUleCTBJIeHUSd, KJIeTKkn M.

elsdenii oTHOCATCH K mTamMMmy, BEIOEJIEHHOMY M3 XBa4dHOI'O XMBOTHOIO

(HanlpuMep, KOPOBH) . CMOTPUTE, HalpuMep, IaTeHTHHEM IoKyMeHT U.S.
Patent No. 7550139.
[193] B HEeKOTOPEHX BapMaHTax OCYlleCTBJIeHUI, KJIeTkn M.

elsdenii oTHOCATCSA K mITaMMy, BHIOEJIEHHOMY M3 HeXBAUHOI'O XMUBOTHOI'O
(HanpuMep, UYeJIOBeKa) .

[194] B HEKOTOPEIX BapMaHTax OCYylleCTBJIEHUS, KJIeTKM M.
elsdenii OTHOCATCS K ITaMMy, BHOPaHHOMY @OJIS YTWUIM3alLMM JaKTaTa
(HanpuMep, K MTaMMy, KOTOPHM YTUIMIUPYEeT JakTaT B IIPUCYTCTBUE
caxapor), ofbJjlajanimeMy Pe3UMCTEHTHOCTBI K MOHODOPHHM aHTUOMOTMKAM,
OTHOCHUTEJILHO BHCOKOM CKOPOCTBIO POCTa, CIOCOOHOCTLI IMIPOOYLUMPOBATH
NperMyleCTBeHHO auerar, CIIOCOOHOCTBIO K npoaubepalu npu
3HaueHuax pH Hmxe 5,0 m mo 4,5, CHOCOOHOCTBK MIPOIOYLUMPOBATH
JeTryume XUpHBEe KUCJIOTH (VFAs), ofJjajaomeMy (OMUTa3HOM AaKTUBHOCTLIO
n Ux koMOuHalMel. CMOTPUTe, HalIpuUMep, I[IaTeHTHEM JokyMeHT U.S.
Patent No. 7550139.

[195] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUSI, BHOPAaHHEM OJI4g
YTUIN3alun JakTaTa T aMM YTUIN3UPYET JJaKTaT B KadyecTBe
IPedlIouTUTEeJIbHOTO MCTOUYHMKA YIUIepola B IIPUCYTCTBUE pPacTBOPUMOIO
yIJleBOoOa (HaopuMmep, TUIOKOS3H U/UJIM MaJlbTO3H) . YTUIM3alLMg JaKTaTa
MoOXeT OBTH OIpenejieHa, HalpMMep, [0 pes3yJbTaTaM pocTa B Cpene,
comepxameyr JakTaT ¥ He coIepXallell pPacTBOPMMHX YIJIEBOIOB B
CpaBHEeHUN C aHaJOTUYHOM cpenoi, IOOTIOJIHEHHOM PacTBEOPUMEIMI
YyTJIEBOOAMMA .

[196] B HEKOTOPHIX BapMaHTax OCYIeCTBJIeHNU, KJIeTkn M.
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elsdenii oOTHOCATCS K mTaMMy C BHCOKOM CKOPOCTBI pocCTa IIo
CPaBHEHVI C IOpYyTI'MMKM ITaMMaMM. CKOPOCTM pOCTa pPa3JIMUHBIX IITaMMOB
MOTYT OHTL ONpelefIeHH, HallpuMep, IIOIYTeM KYJIbBETUBUPOBAHMUSA KJIETOK B
XMOKOM Ccpele ¥  MOHUTOPMHITA VYBEJIMUEeHMS  BeJMUMHE OITHUUECKOM
IJIOTHOCTHM B TeUeHMe BPEMeHWU.

[197] B HEKOTOPHIX BapMaHTax OCYUeCTBJIeHUI, KJIeTkM M.
elsdenii oTHOCATCS K mTaMMy, CIOCOOHOMY MOpoOyluupoBaTh VFAS,
KOTOPHE  MOTYT OHITH OIIpeneJIeHH, HalpuMmep, MeTOIOOM TI'a30BOM
XpoMaTorpadum. B HEeKOTOPHX BapMaHTax ocylmeCcTBJIEHUI, VFA
opencraByggeT coBoyM XMPHYH KUCJIOTY C 6 VYIJIEPOOHBEIMM aTOoMaMM,
KoTopasd criocobHa MHTUOUPOBATH pocCT CaJIbMOHEJIJIE n/
KamMnuiodakTepa. B HEKOTOPHX BapMraHTax OCyumeCTBJIEHU A, VFA

opencrTaBjsgeT coBoM KalpOHOBYKHD KMCJOTY. B HEeKOTOPHX BapMaHTax

OCYIEeCTBJIEHNSA, caJibMOHeJIJIa npencraBjsaeT cobon Salmonella
enterica wu/wim  Salmonella  bongori. B  HeKOTOpHX BapMaHTax
OCYIEeCTBJIEHNSA, CepoJIioTUYeCKUM TUIIOM CaJIbMOHEJIJIEL ABJIAETCH

Salmonella Typhimurium wu/wiamu Entiritidis. B HEKOTOPHX BapMaHTax
OCymecTBJIeHUI, KamnujiaobakTep MHOpenacTaBJgseT codor Campylobacter
jejuni wmim Campylobacter coli.

[198] B HeKOTOPEHX BapMaHTax OCYIeCTBJIeHUH, KJeTKn M.
elsdenii oTHOCATCA K mMTaMMy C OMTA3HOM aKTUMBHOCTLIO.

[199] B HEKOTOPEIX BapMaHTax OCylleCTBJIEHUS, KJIeTKM M.
elsdenii oTHOCATCA K mTammy Megasphaera elsdenii NCIMB 41125,
SToT mTaMM Megasphaera elsdenii of6JjgamaeT  BHCOKOMW  YIeJILHOM
CKOPOCTBID pOCTa (0,94 reH”epaumit/uac), crnocobeH K POCTY B
oramnas3oHe B3HauveHurt pH oT 4,5 mo 6,5 wmiam ©BoJjiee, uUcCHoJb3yeT D- u
L-JakTaT B KauecTBe eI'0 [OpenlouTUTeJIbHOTO cCcybcTpaTa, a TakKxke
oByjajaeT CHOCODHOCTBK YTUIM3UPOBATE IJIOKO3Y M IPYyIMe YIJIEBOOHE, U
PEBUCTEHTEH K MOHOQOpaM.

[200] B HEKOTOPHIX BapMaHTax OCYIeCTBJIEHNUS, KJIeTKM M.
elsdenii oTHoOcCATCHA k mTammy Megasphaera elsdenii NCIMB 41787. B
HEKOTOPHX BapMaHTax OCYMeCTBJIeHUSI, KJIeTKM M. elsdenii oTHOCATCSHA
Kk mTaMMy Megasphaera elsdenii NCIMB 41788.

[201] B HEKOTOPHIX BapMaHTax OCYIeCTBJIEeHUS, KJIeTkn M.
elsdenii oTHOCATCHA kK mTammy Megasphaera elsdenii ATCC® 25940.

[202] B HEKOTOPHIX BapMaHTax OCYIeCTBJIeHUSI, KJIeTkn M.
elsdenii mnoJjy4yamoT W3 MTaMMa, BHOPAHHOTO M3 KOJUJIEKLUM UMCTHX
KyJIbTYP WJIM BHIOEJEHHOTO M3 IIPUPONHOT'O MCTOUYHMKA. KIIeTKM, KOTOPHE
"moJgydanT" M3 mITaMMa, MOTYT IIPeOCTaBJIATL cobo¥ OIpUPpOOHOe WM

MCKYCCTBEHHOE IIPOMI3BOOHOE, Taxroe KakK, HallprMep, cybnonyjaaumsa
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M30JIATa, MYTaHT, BapPMaHT MM PeKOMOMHAHTHHIM IITaMM.

[IpuroToBJIEeHUE KYJIbTYPH, BKJIIOYAKOIEN aHazpoObHHe KIIeTKM,
aspoBHLEe KIETKM U/WIM KIETKM IOPOXXEBHX I'PUOOB

[203] M. elsdenii mnpencTaBygeT cofoM aHaRpobHYH OaKTepuo,
KOTOpasd IOOJIKHA KYJILTUBMPOBATHLCS B CTPOTO aHa®pPOOHHX YCJIOBUAX IOJIA
OOCTVKEeHMSI MaKCHMMaJIbHOTO BHXOOA U XKM3HECIOCOOHOCTHU.

[204] B HEKOTOPHIX BapmaHTax OCylleCTBJIEHUSA, KyJbTypa
BRJIOUAET KJETKM M. elsdenil M IMUTATEJILHYID Cpemny.

[205] B HEKOTOPHIX BapmaHTax OCylleCTBJIEHUSA, KyJbTypa
BKJIOUaeT OIMH MM O6oJilee mMTaMMOB KJeTku M. elsdenii. B HeKOTOPHX
BapMaHTax OCYyMeCcTBJIeHMs, KyJbTypa BKJOYAET TOJbBKO OIVMH ITaMM
KJIeTKku M. elsdenii. B HEKOTOPHX BapMaHTax OCyIMeCTBJIEHUS,
KYJbTYpPa COCTOMT M3 OIHOTO MM 0OoJjiee MTaMMOB KJeTku M. elsdenii
(To ecThb, KJETKM B KYJbBType COCTOAT M3 KJIeTok M. elsdenii,
HalpyuMmep, OOHOTO wiIM OoJiee MmMTaMMOB KJeTok M. elsdenii). B
HEKOTOPHX BapMaHTax OCYMeCTBJIEHMS, KyJbTypa COCTOMT M3 TOJBKO
OINHOTO mTaMMa KJIeTOK M. elsdenii.

[206] B HEKOTOPEIX BapMraHTax oCcylleCcTBJIEHUS, KyJbTypa
BKJIOUaAEeT KJEeTkM Megasphaera m mmMTaTesIbHYyKO Cpeny.

[207] B HEKOTOPEIX BapMaHTax OCyeCTRBJIEHUSA, KyJbTypa
BRJIIOUAET aHaspoOHBEe OakTepualJlbHBE KJIETKM ¥ OUTATeJIbHYID cpeny. B
HEeKOTOPHX BapMaHTax OCylIeCTBJIEHUS, KYJIbTYpa BRJOUAeT KJIeTKU
Bifidobacterium, Takue kKak B. breve, kJjeTku Lactobacillus, Takue
kak L. plantarum, xJjerkm Bifidobacterium, Takme Kak B. animalis
subsp. lactis, wJeTkM Pediococcus, Takue Kak P. acidilactici,
kjJeTku Lactobacillus, Takme kak L. Casel, U IUTaATeJILHYID Cpeny.

[208] B HEKOTOPHIX BapmMaHTax oCcyluecTBJIEHUS, KYJIbTypa
BKJIOUAET anpobHHe OaKTeprallbHHEe KIJIeTKM U OUTaTeJIbHYID cpendy. B
HEeKOTOPHX BapMaHTax OCYIeCcTBJIeHUS, KyJbTypa BKJIOUaeT KJIEeTKU
Bacillus, Takme Kak B. Subtilis, ¥ OUTATEJILHYI Cpely.

[209] B HEKOTOPHIX BapmaHTax oCyleCcTBJIEHUS, KYyJIbTypa
BKJIOUAET KJEeTKM OPOXKEeBHX TI'pubOOB U OIMUTATEJbLHYID Ccpenly. B
HEeKOTOPHX BapMaHTax OCyIeCcTBJIeHUSa, KyJbTypa BKJIOUaeT KJIEeTKU
Saccharomyces, Takue kak S. boulardii m S. cerevisiae.

[210] g wWMHOKYJALUM, pocCcTa M cbopa MUKPOOHEX KJIETOK MOTYT
OBITEL  MCIIOJIL30BAHH — pa3JIMUHBIE pPeXuMbel (QepMeHTalluu, BRJIIOUAKIME
HelpepHBHYD depMeHTalunn (TO eCTb, HeNpephHBHOE KYJIbLTHUBUPOBAaHUE)
WIn IeproInueCcKyIo bepMeHTaLMO (To ecThb, neproguueckoe
KYyJILTUBMPOBaHMe) . CMOTPpUTe, HalpuMep, DaTeHTHHM »JokyMeHT U.S.
Patent No. 7550139.
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[211] TIImTaTesibHasa cpela IJ9 MUKPOOHEIX KJIETOK MOXeT OHTH
TBepOou, IOJIy TBEepOon W KUIOKOM . Cpena MOXET comepXaThb
nuTaTeJIbHEHEe BelmecTBa, KOTOpPHE IIOCTAaBJIAT BaxXHBE DJIEMEHTH U
crieupmuueckme ©OQakToOpe, obecleurBaKniMe BO3MOXHOCTE pocCTa. XOpOolo
M3BeCTeH LeJIHM pPAl MUKPOOMOJIOTMUECKMX Ccpel UM MxX Bapualuh. Cpeld
MOTYT OHBTHL »DoBaBJIeHH B KyJbLTYpPY B JioOo¥ MOMEHT, B TOM uucJe B
HauaJe KyJIL TUBUPOBAHUSA, B mpoliecce KYJIL TUBUPOBAHUSA W
IepruoOuueCKi/HellpepPrBHO .

[212] [MpuMeps OUTATEJbHBIX cpen BKJIKOUYAKT, HO STMM  He
oTrpaHMUMBaA: (1) [IOJIYOIIpe DeJIeHHYIO cpeny, KoTopad COOEPXUT
IIenToH, 3 T/J; OpoxxkeBuHe I'pubu, 3 T'/JI; pacTBOp BUTaMMHa, 2 MI/J;
pacTBOp MMHepaJbHOM mobGaBkm, 25 wi/y; wmHAINTOKapMmH (0,5%), 1
r/n; 12,5% L-umcreud, 2 rv/3; 12,5% cyavdunm HaTpusg, 2 T/J; U
OornoJiIHeHHasa Jmbo Na—-JjakTaToM ([IoJiyonpeneJieHHHM JakTaToM, SDL),
TJIIOKO 30 (moJyyomnpenejleHHOM TJIIOKO30M, SDG) , JIMBo MaJIbTO30M
(moJyyomnpenejleHHOM MaJlbTO301M, SDM) ; (2) MOOMOUUIMPOBAHHYIO
YCUJIEHHYIO KJIOCTPUOMAJIBHYIO cpeny Ha OCHOBe arapa/0yJboHa
(IpeOBRapMUTeJILHO BOCCTAHOBJIEHHYW), KOoTopas ComepXuT InenToH, 10
T/JI; MACHOM »sKcTpakT, 10 T/J; BSKCTPaKT OPOXKeBHxX TIpubdoB, 3 1T/J;
mexcrposy 5 1/sg; NaCl, 5 1©/5i; pacTBOpMMEI KpaxMmals, 1 10/Jga; L-
umucrerH HC1, 0,5 1©/m; auerar HaTpug, 3 T/J; U OIVMAB0PE30PLVH
(0,025%), 4 MII/J1; (3) TPUNITUKA B0~ COESBEIM arap/0yJLOH c
nednOPUHNUPOBAHHOM KPOBLI OBIH; (4) [OJyoIpelesIeHHYID HeCOoIepXallylo
pPyBLOBOM XUIOKOCTM cCpely, KkKoTopas comepxuT Na-jakTaT (70%), 10
T/J; mnenTtoH, 2 rv/ig; KH,PO, 1 1v/;; (NH,),S0, 3 r/s; MgSO,-7H,O0 0,2
v/n; CaCl,-2H,O0 0,06 1©/J; BUTAMMHH (IMPUOOKCOJTHAOPOXJOPUI, 4
MT/JI; OUPUIOKcaMMH, 4 Mr/Jj; pubodaadbmu, 4 MU/J; THaMMHa XJIOPHUI,
4 wMr/js; HuxkoTMHammn, 4 wMr/Js; Ca-D-mnadroredHar, 4 wmr/is; 0 4-
aMMHOBeH30MHagd kucjoTa, 0,2 wmr/jsg, OwotmH, 0,2 w™Mr/j, doJjmeBad
kucJjgora, 0,1 Mr/ja u umaHokoOaslammu, 0,02 wMmr/jg); Na,S-9H,0, 0,25
T/J; UUCTEeuH, 0,25 1©/J; [OPOTUBOBCIEHMBATEJL, 0,07 wia/n wu
MOHeHCHUH, 10 MI'/J; ¥ KOTOpyl IPHUTOTaBJIMBAlT OyTeM mHobaBjieHUS Na-
JakTaTa ¥ pacTBopa MuHepaJbHOM nobaBkuM B pesepByap B dopme
OYTEUIKM M aBTOKJIABMPOBaHMA B TeueHme 60 MMHYT; PacTBOpeHUS
nentoHa B 300 M IOUCTUILIMPOBaHHOM Bomou H,O0 ¥ pas3dejibHOTO
aBTOKJIABUPOBAHUA; 3abjaroBpeMeHHOMN CTepUIn3allnumu IIoCpenCcTBOM
OMJILTpallMM PacTBOopa BMTaMMHA M OBYX BOCCTaHABJMBAKIKX pPealeHTOB;
3aTeM AaBTOKJIABUMPOBAHMSA, Ta3MPOBaHMA pe3epByapa B (opMe OYTHIIKU
aHarpPOOHHM T'al’0OM B TeueHMe HOUM; paslesJIbHOTO »nobaBJIeHMS IPYyTHUX

COCTaBJIAKMNX KOMIIOHEHTORB 10 CJIe OXJIaXIOeHVA; n KOPPEKRTMPOBKM
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3HaueHMa pH @#Do TpebyeMoM BeJMUMHE C I[DoMombi ON HCl; wm (D)
JJaKTaTHYIO cpeny MHKYOMpPOBaHHOW pyOLOBOM  XUIKOCTHU ("IRFL™),
KoTopasa comepxuT 400 MI MHKYOMPOBAHHOM OCBETJIEHHOM pPyOILOBOM
KUIKOCTU n3 OBIIHI, KOTOPY® KOPMUJIIN JIOLIePHOM’, 371 MJI
IVCTUJIIMPOBAHHOM BOXOE, 2 T HenToHa, 15 T arapa, 100 mia 10% (B
OTHOWIEHUM Beca K o0wveMy) pactTeopa D, L-jakTaTa HaTpusa, 100 i
pacreopa 0,04% (B OTHOWeHUM Beca K 00beMy) OpPOMKPe30JIOBOTO
IypIypHOTO, U 25 MJI pacTBopa MuHepaJlbHOM nobaBKM, colepxamen 40
/51 KH,PO,; 120 1/; (NHy),SO4; 8 1T/ MgSO4+7H,O0 m 2,4 1©/x
CaCl,+*2H,0, rme MOJIOUHYID KMUCJIOTY (90% B OTHOmWEeHMM Beca K o0beMy)
VICIIOJIE 3YIOT OoJisg KOPPEKTUPOBKU 3HaAUEeHUSA PH oo 5,5 nepen
ABTOKJIABMPOBaHMeM Ipu 121°C B TedueHue 25 MMHYT, 3aTeM OXJIaXOaioT
B BOIOAHOM ©OaHe C TeMmIepaTypoi 50°C mnOpu TasuMpoBaHUM CMECLIO
aHanpoOHOTO Tasza, 3aTeM »JoOaBJALT OBa MAJJIMIKTPa KaXIor'o U3
Na,S+9H,O0 (12,5% B oTHOmEeHMM Beca K o0O0beMy) U LucTeuHa- HCI1-H,0
(12,5% B OTHOWEeHMM Beca kK obwbeMy) .

[213] B HEKOTOPEIX BapMraHTax oCcyleCcTBJIEHUS, KyJbTypa
BRJIOUAET MNMTATEeJIbHYI Ccpelly, BRJLUAKIYy II0 MeHbIel Mepe OIUH
MCTOUHMK  yIJlepola. B HEeKOTOPHX BapMaHTax OCYWeCTBJIeHUA IIO
MeHbIe Mepe OIOMH MCTOUHMK YyIJlepoIa  BHOMpPamnT U3 TPYIIIIH,
cocrTofAmey M3 Kal3eMHa, KpaxMmaJa (Hanpumep, XKeJaTUHU3IUPOBAHHOTO
KpaxMajla M/UWIKM  PacTBOPUMOIO KpaxMmaja) , JlakTaTa (To ecThb,
MOJIOUHOM  KMCJIOTH) , OEeKCTPO3H, OPYKTO3H, bpykTaHa, TJIIOKO3HL,
caxapo3H, JIaKTO3HI, MaJlbTO3H, aluerara, TJIMLIEPUHA, MaHHUTA,
copbura, TPOCTHUKOBOTO caxapa, KCMJIOBH, MeJIaCCHI, OYKO3HI,
TJIDKO3aMMHa, OeKCcTpaHa, Xupa, Macja, IUIMIepMHa, alleTaTa HaTpud,
apabMrHO3H, COeBROTO OeJika, pPacTBOPUMOTO OeJika, pPaddMHO3E,
aMMJIO3E, KpaxmaJa, TPUIITOHA, BSKCTPaAaKTOB IOPOXKEBHX TIpubOB U UX
KOMOMHALIN .

[214] B HEKOTOPHIX BapmaHTax oCcylueCcTBJIEHUS, KYyJIbTypa
BKJIOUAET IIMTATeJIBHYID Ccpelly, BRJIOUAKIy IO MeHbIleM Mepe IOBa
MCTOUHMKA YyIUlepola. B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHMSA II0
MeHblel Mepe @OBa MCTOUHMKA yIJlepola  BHOMpamnT U3 TPYIIIH,
cocToAmey M3 KaleMHa, KpaxMmaJa (HaopuMmep, RKeJaTUHU3IUPOBAHHOTO
KpaxMaja M/UIUM  PacTBOPUMOIO KpaxMmala) , JakTaTa (To ecThb,
MOJIOUHOM  KMCJIOTH) , IEKCTPO3H, OPYKTO3H, bpykKTaHa, TJIIOKO3HL,
caxapo3H, JIaKTO3HI, MaJlbTO3H, alerara, TJIMLIEPUHA, MaHHUTA,
copbura, TPOCTHUKOBOTO caxapa, KCWMJIO3H, MeJIaCCHI, OYKO3HI,
TJIDKO3aMMHa, IOeKCcTpaHa, Xupa, Macja, IJIMIEPpMHa, alleTaTa HaTpud,

apabMrHO3H, COeBOTO DeJika, PacTBOPUMOTO Delika, praddrHO3H,
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aMMJIOBE, KpaxmaJla, TPUIITOHa, 3KCTpakKTa »OPOXKEBHEHX TIpubOB U UX
KOMOMHAaLMHA .
[215] B HeKOTOPHX BapMaHTax OCYmeCTBJIeHUMS II0 MeHblel Mepe

IBa MCTOUHMKA YyIJIepola COCTOAT U3 IPUOIMU3UTENBEHO 1-99% mnepBOTO

MUCTOUHNKA yIJulepona (HanmpuMep, JIOBOTO VMCTOYHUK yIJepona,
OIIMCaHHOTO B U300peTeHUNU) ¥ OpUOIU3UTEJIBEHO 1-99% BTOPOTO
MUCTOUHNKA yIulepona (HanmpuMep, JIOBOTO MCTOYHUK yIJepona,
ONIMCAaHHOTO B n300peTeHn, KOTOPHI  OTJIMUYAETCH oT [IepBOTO

MCTOUHMKA yTIUlepoma), oTme 100% 1o MeHbIEeM Mepe OBYX MCTOUHMKOB
yIJlepoma COCTOAT M3 I[IepBOI'O MCTOUYHMKA yIUulepoma M BTOPOTO
MCTOUYHMKa yIUulepola. B HeKOTOPHX BapMaHTax OCYMeCTBJIeHUA IIO
MeHBIIEM Mepe IOBa MCTOUHMKa YyIJlepoa COCTOAT U3 NIPpUOIU3UTENIBHO
50-60% 1[mepBOTO MCTOUYHMKa YyIJlepoma ¥ OpubiamsurenabHo 40-50%
BTOPOTO MCTOUHMKa  yIUlepozna, NpUOIIU3UTEJIEHO 50-70% IIepBOTO
MCTOUHMKa yIJlepoda M IOpubinmsuresybHO 30-50% BTOPOTO MCTOUHMKA

yrJyepomna, Opubtiam3uressHOo 50-80% mHNepBor'0 MCTOUHMKA YyIJlepola U

NIPUOIIUBUTEIIEHO 20-50% BTOPOTO MCTOUHMKA yoJjepona, MJIN
NPUOJIUBUTEJIEHO 50-90% [IepBOTO MCTOUHMKA yIJiepona "
npubausuresibHO 10-50% BTOpOT'O MCTOUHMKa yIJlepola. B 1mpyrmux

BapraHTax OCYMeCTRJIEHMS I[I10 MeHbllel Mepe IBa MCTOUYHMKA YyIJlepola
CoCTOAT U3 NOpubIM3UTEeJIbHO 65-75% M[epBor'o MCTOUHMKA YyIJlepola u
OpubIU3UTeJILHO 25-35% BTOPOIO MCTOUHMKA yIJlepola. B HeKOTOPHX
BapMaHTax OCYMeCTBJIEHWA, IIePBHM MCTOUHMK YIJlepoda MIpeldcTaBJIgeT
coBoM JakTarT.

[216] B HEKOTOPHIX BapMaHTax OCYyleCTBJIEHUS, KJIeTKM M.
elsdenii BHpamMBaloT I[IPU TeMIepaType OT IOIpUOIM3UTESLHO 39°C mo
npudausuresgsHo 40°C, npubmusmuressHo 35°C, mnpubiamsurTesbsHo 36°C,
npubausnurejsHo 37°C, npubiamsurTesbHOo 38°C, npubimsuresbHo 39°C
WM NPpUOIMsuTesHo 40°C.

[217] B HeKOTOPHX BapMaHTax OCYIMECTBJIEHMH, MUKPOOHHE KJIETKU
BHPAMBAKT npu TeMIlepaType oT NIPpUOIIU3UTEJIEHO 15°C oo
IPUBIU3UTEIILHO 45°¢C, IPUOJIN3UTEJILHO oT 20°C o 40°¢c,
npubausnurejgsHo orT 25°C mo 35°C, or 30°C mo 39°C. B HEKOTOPHX
BapuaHTax OCyWeCTBJIEHUS, MUKPOOHEIE KJIETKHU BHPAMBAKT npu
TeMIIepaTrype IPUOIIUBUTEJILHO 30°C, NIPUOJIU3UTEJILHO 31°¢C,
npubausnrejsHo 32°C, npubiamusmuresasHo 33°C, npubiamsurTesbHo 34°C,
npubiausuresgsHo 35°C, npubmusmuresasHo 36°C, mnpubiamsuTessHo 37°C,
npubausurejgsHo  38°C, OpubausnTeJsHo  39°C  wiaM  IpUOIM3UTENIBHO
40°C.

[218] B HEKOTOPHX BapMaHTax OCYWMEeCTBJIEHUS, MUKPOOHHE KJIE€TKU
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OXJIaXOAIT oo TeMIepaTy P oT NIPUOJIUBUTEJILHO 18°C oo
npubansnrejasHo 25°C mJjsg XpaHeHwus.

[219] B HEeKOTOpPHX BapMaHTax OCYWeCTBJIeHNUSd, BeJIMurHa pH
KYJBTYPH, BRJOUaKmeN KJIeTKM M. elsdenili (HanopuMmep, BO BpeMs
KYyJIb TUBUPOBAaHUA n/ B MOMEHT cbopa) COCTaBJISET oT
npubimsuTedsHo 4,5 nmo npmubimusuresbHO 7,0, oT npubiamusuTesbHO 4,5
0O NPUOIMBUTEJIBHO 6,5, OoT Npubin3muTesbHO 4,5 Do IpUOJIM3UTEJILHO
6,0, oT OPpUOIIN3UTEJIEHO 4,5 oo NPUBIIN3UTEJIEHO 5,5, oT
nopubim3nuTesHO 4,5 no npubiusuresibHO 5,0, oT nOpubiausuTesbHO 4,6
0O NPpUOIMBUTEJIBHO 6,9, oT Npubiu3muTesbHO 4,7 OO IpUOJIM3UTEJIBHO
6,8, oT OPUOIIN3UTEJIEHO 4,8 oo NPUOIIU3UTEJIEHO 6,7, oT
OpUOINU3UTENIEHO 4,9 10 NOpubiusuUTesSIbHO 6,6, oOT NpubiImMs3uTesibHO 5,0
0o npmubamsuresbHo 7,0, oOT HOpubIM3UTesbHO 5,0 OO NOPpMOJIM3UTEJILHO
6,5, oT NIPUOIIUBUTEIIEHO 5,0 oo NPUOIUBUTEJIEHO 6,0, oT
npubamusuresibHO 5,0 nmo npubiamsmurenrHo 5,5, oT npubiams3uTresbsHO 5,1
0O NPpUOIU3UTEJIEHO 6,9, OoT NpubiIM3UTEeJSIBHO 5,2 0o OpUbJIM3UTEJILEHO
6,8, oT OpUbIMU3UTEJIEHO 5,3 oo OpUOIU3UTEIILHO o,7, oT
Opubamus3nuTesibHO 5,4 1o OpubinM3uTesIbHO 6,6, OT OpubimM3uTeJibHO 5,5
0o npmbamsmreJssHO 7,0, oOT NOpUOIM3UTEJSBEHO 5,5 0o OpubIM3UTEJIbEHO
0,5, oT NPUOIIN3UTEIJIBHO 5,1 oo NPUBIIU3UTEIJIEHO 0,4, oT
OpUOIMU3UTEJIEHO 5,2 10 OpubIM3auTeJIbHO 6,3, OoT NOpubmMs3uTesIbHO 5,3
0O NpUOIMBUTEJIEHO 6,2, OT NpUbIM3UTeNbHO 5,4 »DO NOpUBJIM3UTEJIBHO
0,1, oT NPUOIIN3UTEIJIBEHO 5,5 oo NPUBIIU3UTEJIEHO 6,0, oT
nopubian3uTebHO 5,0 1o npmubiamMsauTesbHO 6,1, oT npubiamsmuTesbHO 5,0
0O NPpUOIMBUTEJIEHO 6,2, OoT NpubinsmrTessHOo 5,0 DO NOpUOJIM3UTEIJIBHO
6,3, oT NPUOIIN3UTEIJIBEHO 5,0 oo NPUBIIU3UTEJIEHO 6,4, oT
OpubIM3UTEeEHO 5,1 1o OpubIM3UTEJBEHO 6,5, OoT OpUubIM3UTENBEHO b, 2
0O NPpUOIMBUTEJIEHO 6,5, OT NpUBIU3UTEJIEHO 5,3 OO IpUOJIM3UTEJBHO
6,5, mau or npubiamsauTresbHO 5,4 mo npubiaM3UTeJIbHO 6, 5.

[220] B HEeKOTOpPHX BapMaHTax OCYyWeCTBJIeHUSd, BeJIMurHa pH
KYJIBTYPH, BRJOUaKmeN KJIeTKM M. elsdenii (HanopuMmep, BO BpeMd
KyJIb TUBMPOBAaHUA n/ B MOMEHT cbopa) COCTaBJISET oT
npubimsurenasHo 4,0 mo npmbimmsuresbHo 9,0, oT npubiamsuTesbHO 4,5
0O NpUOIMBUTEeJIBEHO 8,5, oT HnpubinsmuressHo 5,0 OO IpUOJIM3UTEIJIBHO
8,0, oT OPpUOIIN3UTEIJIEHO 5,5 oo NPUBIIU3UTEJIEHO 7,5, oT
OpUubIU3UTeJIEHO 6,0 no npmbimsmTessHO 7.0.

[221] Oind KYyJbTUBMPOBAHMS MUKPOOHEIX KJIETOK MOTYT OHTH
VICIIOJIE 30BAaHE bepMeHTepPH  pas3JINJHBIX pPasMepoB u KOHCTPYKLUM,
KOTOPHE MNOIOOEPXMBAKT aHaspoOHHEe YCJIOBUA. OdepMeHTep MOXeT OHTH

criocoBeH, HaIpuMep, O(epPMEeHTHMPOBATE OOBEMH KYJBTYP, IJOCTATOUHEX



IOJI4 TIPOMHIIIJIEHHOTI'O TIIPOMI3IBOOCTEBA KJIETOK M.

BapMmaHTax

NpUBJIM3KUTEJILHO 2 JUTPa,

50 JsmTpos,

OCylmeCTRBJIEHU,
npmbm3nTesbHo 10 JIMTPOR,

npubimsurensHo 100 JIuTpPORB,

obbeM

elsdenii.

KYJIb TYPE

B HeKOTOPEHX
cocTaBJigeT

NIPUOJIUBUTEJIEHO

npubiausuresasHo 150 JIMTPOB,

NPUOIIUBUTEIIEHO 200 JIUTPOB, NPUOJIU3UTEJIEHO 250 JIUTPOB,
NPUOIIU3UTEJIEHO 300 JIUTPOB, NPUOIU3UTEJIEHO 350 JIUTPOB,
NPUOIU3UTEJIEHO 400 JIUTPOB, NPUOIU3UTEJILHO 450 JIUTPOB,
NPUOIU3UTEJIEHO 500 JIUTPOB, NPUOIU3UTEJIEHO 600 JIUTPOB,
NPUOIIU3UTEJIEHO 800 JIUTPOB, NPUOIU3UTEJIEHO 1000 JIUTPOB,
NPUOIU3UTEJIEHO 1200 JIUTPOB, NPUOIU3UTEJIEHO 1500 JIUTPOB,
NPUOIMU3UTEJIEHO 1800 JIUTPOB, NPUOIU3UTEJIEHO 2000 JIUTPOB,
NPUOIIU3UTEJIEHO 2200 JIUTPOR, NPUOIU3UTEJIEHO 2500 JIMTPOB,
NPUOIMU3UTEJIEHO 2750 JIUTPOR, NPEUOIU3UTEJIEHO 3000 JIUTPOB,
NPUOJIUBUTEJIEHO 4000 JUTPOB, NPUOIIU3UTEIILHO 5000 JIUTPOB,
NPUOIJIUBUTEJIEHO 6000 JUTPOB, NPUOIIU3UTEIIEHO 7000 JIUTPOB,
NPUOJIUBUTEJIEHO 8000 JIUTPOB, NPUOIIU3UTEIILHO 9000 JIUTPOB,
opubiauauresabHo 10000 JMTpoOB, IO MeHBIIEM Mepe OIPUBIU3UTEJLHO

20000 JsmTpoB,

MeHbIIeM Mepe OpubIM3UTesbHO 75000 JUTPOB.

II0 MeHbIlel Mepe HOpubiauauTesbHO 50000 JIUTPOB MM IO

B HeKOTOpPEHX BapMaHTax

OCYWeCTBJIEHMA, OOBeM O(epMeHTalMM COCTaBJISgeT OT NIPUOIU3UTEJIBHO 2
JUTPOB nOo npmubamsuTresbHo 75000 JswmTpoR, oOT HOpUOIU3UTEJIEHO 250
JUTPOB OO HOpubiausurenavHo 750 JwmTpoB, OT Opubim3uresbsHO 300
JUTPOB nHo nOpubiusurenasHo 800 JmMTpoB, OT OpUOIM3UTeJEHO 350
JUTPOB OO NpubiausmurTenasHo 850 JmTpoB, OT Opubim3uTesbsHO 400
JUTPOB nHo HOpubiusurenasHo 900 JwmTpoB, OT OpUbIM3UTeJEHO 450
JUTPOB OO HOpubiusuresasHo 950 JwmTpoB, OT OpubiM3uTesJsbHO 500
JUTPOB nHo npubiamsuressbHo 1000 JjmTpoB, OT HOPUOIU3UTEJIEHO 750
JUTPOB OO NpubaM3uTelibHO 1250 JmTpoB, oOT Opubim3uTessHO 1000
JUTPOB OO IpubamsuTesibHO 2000 JmTpoB, OT Opubim3uTessHO 2000
JUTPOB OO npubamsuTressHo 4000 JmTpoB, oT Opubim3uTesbsHO 4000
JUTPOB OO npubiamsuTressHo 8000 JmTpoB, oT Opubim3uTessHO 5000
JUTPOB OO npubiamsuresisHo 10000 JmMTpokR, OT NOpUBIU3UTEBEHO 50
JUTPOB OO npubiamsuressbHo 75000 JmTpok, OoT HOpUbBIU3UTEBEHO 50
JUTPOB OO npubimsuresisHo 50000 JmTpokR, OT NOpUBIU3UTEBEHO 50
JUTPOB OO npubamsuresisbHo 25000 JmTpok, oOT NOpUbBIU3UTEEHO 50
JUTPOB OO npubiamsuTreJibHo 20000 JmTpokR, OT NOpUBIU3UTEEHO 50
JUTPOB OO npubamsuresisHo 15000 JsmTpok, OT NOpUBIU3UTEEHO 50
JUTPOB OO IpubiamsuTressHo 10000 JsmTpor, oOT HOpubimM3uTelibHO 100
JUTPOB OO OpubiamsuTessHo 10000 JswmTpoB, oOT HOpUubIMU3nUTeJIbHO 100
JUTPOB OO npubiamzuTrelsisbHo 5000 JmTpoB, OT HOpUbIU3UTeJIbEHO 100
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JUTPOB no npubimsuresibHo 4000 JjmTpos, OT HOpubimu3uTelibHO 100
JUTPOB OO npubamsuTesibHo 3000 JjmTpoB, OT HpubM3uTeJibHO 100
JUTPOB OO Npubam3uTesibHO 2900 JjmTpoB, 0T HOpubiIM3uTelibHO 100
JUTPOB OO NPpUOIM3UTeJIBHO 2850 JmMTpoB, OT OpUbIM3uUTeJIbHO 100
JUTPOB OO NIpubIM3uTeJsibHO 2,800 JmMTpoB, OT HOpUubIM3UTeJIbHO 100

JUTPOB OO HNPUOIU3UTEeJIEHO 2750 JUTPpOB, NPUOIMU3IUTEJIBHO 2 JUTpa,

NPUOIU3UTEJIEHO 10 JIUTPOB, NPUOIU3UTEIIBEHO 50 JIUTPOB,
NPUOIU3UTEJIEHO 100 JIUTPOB, NPUOIU3UTEJIBEHO 200 JIUTPOB,
NPUOIIU3UTEJIEHO 500 JIUTPOB, NPUOIU3UTEJIBEHO 1000 JIUTPOB,
NPUOIU3UTEJIEHO 1500 JIUTPOB, NPUOIU3UTEJIEHO 10000 JIUTPOB,

npubausuresbHo 20000 JgmrTposB, nOpubaMsuTesbHO 50000 JIMTPOB MM
npubausuresbHO /5000 jmMTPOB.

[222] B HEKOTOPEIX BapmaHTax OCYyUleCTBJIEHUS, KyJIbTypa,
BRJIOYAKIIA 4 KJIETKU M. Elsdenii, TakKxe BKJIIOUAET IopyTon
MUKPOOPTaHu3M (TO eCcThb, MHUKPOOHYI KJIETKY, KOoTopas He ABJIAeTCH
KJjJeTKOM M. elsdenii). B HeKOTOPHX BapMaHTax OCYIeCTBJIeHNUS,
KyJbTypa BKJIOUaeT KJIeTku M. elsdenii ¥ »Opyro¥ MMKPOOPTAaHMU3M,
KOTOPHIM IpeAdcTaBydeT cobo¥ oOJIMIaTHHM aHaspod®. B  HEKOTOPHX

BapMaHTaxXx OCYmMeCTBJIeHMI, KyJbTypa BKJOUaeT KJIeTKM M. elsdenii u

opyTromn MUKPOOPTaHU3M, BHIOPaHHLM u3 TPYIIIH, cocTosAmen nu3
Lactobacillus, Megasphaera, Bifidobacterium, Escherichia,
Enterococcus, Bacillus, Propionibacterium, Streptococcus,

Candida, Clostridium, Pediococcus, Aspergillus u Saccharomyces.

JIModUIM3MpPOBaHHEE  aspPOoOHEE, aHanpOOHHE KJIETKU U  KIIETKU
OIPOXKEBEIX I'PUOOB

[223] B oIOHOM acHnekTe, HacTodmee wM300peTeHNMe OTHOCUTCH K
criocoBy MOJIYUEHMS JMOPUIMBMPOBAHHEX KJIETOK Megasphaera elsdenii.

[224] B @mOpyroM acIeKTe, HacToAmee M300peTeHMe OTHOCUTCH K
JIMOOMIMBUPOBAHHEM KJleTkaM M. elsdenii.

[225] B @mOpyroM acIekKTe, HacToAdmee WM300peTeHMe OTHOCUTCH K
JIMOOMIMBUPOBAHHEM KJleTkaM M. Elsdenii, TIIOJYYEHHHEM PaCKPHETEM
M300peTeHnNr CIIOCOOOM.

[226] B 1mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
criocofy TMOoJydeHUSa JIMODUMIM3UPOBAHHEX KJIETOK Megasphaera.

[227] B 1mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
JIMOPUIIM3VPOBaHHEIM KJIeTkaM Megasphaera.

[228] B 1mOpyroM acIleKTe, HacCToAmee WM300pPeTeHMe OTHOCUTCH K
JMOOMIIM3VPOBaHHEIM KJeTkaM Megasphaera, TMOJy4YeHHEM pPaCKPBETHEM
M300peTeHnr CIIOCOOOM.

[229] B 1mOpyroM acCIlekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
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crioco®y IOoJyueHUSI  JUOOUIMBUPOBAHHHX  aHaRPOOHHX OaKTepMrallbHBX
KJIETOK.

[230] B @mOpyroM acIekKTe, HacToAmee M300peTeHMe OTHOCUTCH K
crioco®y  IHOJIYUYEeHMSa  JIMOOMIM3MPOBAHHEIX  KJeTok  Bifidobacterium,
TaKMx Kak KJIETKU B. breve, Lactobacillus, TaKMX Kak L.
plantarum, xJjgeroxk Bifidobacterium, Takux kak B. animalis subsp.
lactis, KkJeTok Pediococcus, Takux KkKak P. acidilactici, KJIETOK
Lactobacillus, Takux kak L. caseil.

[231] B @mOpyroM acIleKTe, HacTosdllee WM300peTeHMe OTHOCUTCH K
JIMOQUIV3UPOBAHHEIM aHaspPOoOHEM OaKTepMallbHBEIM KJIETKAaM.

[232] B @mOpyroM acIlleKTe, HacTodllee M300peTeHrMe OTHOCUTCHI K
IMOOMIMBUPOBAHHEM KJIeTKaM Bifidobacterium, TakuMm Kak B. breve,
KJIeTKaM Lactobacillus, TakKMM Kak L. plantarum, KJIeTKaM
Bifidobacterium, TakuM Kak B. animalis subsp. lactis, KJeTKaM
Pediococcus, TakuM kak P. acidilactici, xJjerxkamM Lactobacillus,
TakMM Kak L. casei.

[233] B @OpyroM acIleKTe, HacTosdlmee Mu300peTeHMe OTHOCUTCSH K
JIMOQUIIM3MPOBAHHEIM aHal®pOOHEIM OaKTepMaM, I[IOJIyUeHHBM PaCKPHTHEM B
n300peTeHnr CIOCOOOM.

[234] B @mOpyroM acIleKTe, HacTodmee M300peTeHMe OTHOCHUTCHI K
JIMOOMIMBUPOBAHHEM KJleTkaM Bifidobacterium, TakuM Kak B. breve,
KJIeTKaM Lactobacillus, TakMM KakK L. plantarum, KJIeTKaM
Bifidobacterium, TakuM KkKakK B. animalis subsp. lactis, KJeTKaM
Pediococcus, TakKuMM kak P. acidilactici, xjJerkaM Lactobacillus,
TakuM kak L. Casel, TOJIyUYeHHEM PaCKPHTHM B M300pPEeTeHUM CIOCOBOOM.

[235] B @mOpyroM acIlekKTe, HacTodmee M300peTeHMe OTHOCUTCH K
criocoby [IOJIYUEeHU S JIMOQUIIN 3UPOBAHHEIX a>pPOOHBIX DakTepnallbHEX
KJIETOK.

[236] B 1mOpyroM acIlekKTe, HacTodmee WM300peTeHMe OTHOCUTCH K
crocofy IMOJIyUeHMS JMOOMIM3UPOBAHHEX KJIeTOK Bacillus, Takux Kak
B. subtilis.

[237] B 1mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
JIMOOUIN3UPOBAHHEIM a>pPOo0HEM OaKTeprallbHEM KJIeTKaM.

[238] B 1mOpyroM acIekTe, HacToAmee WM300peTeHMe OTHOCUTCH K
JIMOOMIMBUPOBAHHEM KJleTkaM Bacillus, TakuM kak B. subtilis.

[239] B 1mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
JIMOOUIV3UPOBAHHEIM al’pOoOHEIM OaKTepMaJIbHEIM  KJIeTKaM, IIOJIYUEeHHEM
PACKPHTEIM B M300peTeHUM CIOoCOOOM.

[240] B @mOpyroM acIlekTe, HacToAmee WM300pPeTeHMe OTHOCUTCH K

JIMOQUIIN3UP OB aHHBEIM KJIeTKaM Bacillus, TaKMM Kak B.subtilis,
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[IOJIYYEHHEM PACKPHTHM B M300peTeHMM CIIoCOoOOM.

[241] B @mOpyroM acIeKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
Criocofy TOJydeHUSa JIMOQUIIM3UPOBAHHEX KJIETOK IPOXKEBEX I'PUOORB.

[242] B 1mOpyroM acIeKTe, HacTodAmee WM300peTeHMe OTHOCUTCH K
Criocofy TOJIydeHUSa JMOQUIIM3UPOBAHHEX KJIETOK Saccharomyces, TakKuUx
Kak S. boulardii m S. cerevisiae.

[243] B @»OpyroM acIleKTe, HacTodlee M300peTeHMe OTHOCUTCH K
JIMOQUIIN3VPOBAHHEIM KJIETKaAM OPOXKEBHEX I'PUOOB.

[244] B nOpyroM acCIleKTe, HacCTodllee WM300peTeHMe OTHOCUTCH K
JINOOUIIMBUPOBAHHEIM CcaxapoMulleTaM, TakuMm kak S. boulardii u S.
cerevisiae.

[245] B @»OpyroM acIleKTe, HacTosdllee WM300peTeHMe OTHOCUTCH K
JIMOOUIIN3UPOBAHHEIM KJIETKaM OPOXKEBHX TIPUOOB, IIOJIYYEHHBM pPaCKPBETEM
B U300peTeHUU CIIOCOOOM.

[246] B @OpyroM acIlleKTe, HacTosmee u300peTeHMe OTHOCUTCH K
JINOOUIIMBUPOBAHHEIM KJIETKAM CaxapoMMIIeTOB, Takux kKak S. boulardii
n S. Cerevisiae, TNOJIyUYeHHBEM PACKPHTHM B M300peTeHUM CIOCOOOM.

[247] B I»OpyI'OM acIleKTe, CIOCO0 IMOJIYyYeHUS JIMOPUIIM3IUPOBAHHEIX
KJIeTOoK M. elsdenii BKJOUAET: IIPUTOTOBJIEHME KYJILTYPH, BKJIOUALIEN
KJIeTKM M. elsdenii, ¥ OUTaTeJILHOMU Ccpenr; cBop KJIETOK;
3aMOopaxXmMBaHMe KJIETOK,; UM JMOQMIM3alMi KJIETOK, B pPe3yJibTaTe uero
noJyyamnT JUOQUIM3UPOBAaHHEE  KJIETKM M. elsdenii. B  HEKOTOPHX
BapMaHTax OCYIeCTBJIeHUH, crmoco® IHOpMMeHAKnT OJ4  TOoTro, UTOOH
[NOJIYUUTE KYJIBTYPRY, 3aTeM cobOpaTb KJETKU (ro ecTb, cobpaTs
KyJIbTUBUPYEMEIE  KJIETKMU) , 3aTeM 3aMOPO3UTL  KJIETKU (To ecTh,
3aMOPO3UTEL COOpPAaHHEE KJIEeTKM), M 3aTeM JIUOQPUIM3UPOBATE KJIETKU (TO
eCTb, JUMOPUIM3MPOBATE 3aMOPOXEHHEE KJIETKU) .

[248] B HeKOTOPHX BapMaHTax OCYmMEeCTBJIeHMHS, CIOCOO MNIPUMMEeHSKT
B aHa»pOOHHX YCJOBUAX. B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUS,
croco® BKJIOUAET IPUTOTORJIEHNUE KYJIb TYPH, cbop KJIETOK,
3aMOpaXMBaHMeE KJIETOK, JMOOMIM3AaLMKD KJIETOK WM MX KOMOMHaAIMM B
aHaBPOOHEIX YCIOBUAX.

[249] Crioco® MOXeT BKJIOUATH Jrodom ns OIIMCAaHHBIX B
M300peTeHNM CIHOCODOB MNPUTOTORBRJIIEHUA KYJBTYPH. KyJbTypa IO CIOCody
MOXeT TaKXe BKJOUATL JOOBEe M3 OIMCAHHHX B M300peTeHMM CBOMCTB
KYJIb TYPH .

[250] B HEKOTOPHIX BapmMaHTax oCylueCcTBJIEHUS, KJIETKUA B
KYJIBETYPE BRJOUAT KJIeTKkM M. elsdenii. B HEKOTOPHX BapMaHTax
OCYIMEeCTBJIEHUSA, KJIETKM B KYJIBTYyPe COCTOAT U3 KJIeTOk M. elsdenii.

[251] B HeKOTOPHX BapMaHTax OCYIIeCTBJIEHUA, nmMTaTeJilbHasd
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Cpella BKJKOUaeT II0 MeHbIlel Mepe OBa MCTOUHMKA YIJlepola BHOPaHHEIX
13 TPYIOH, COCTOAmMEM M3 Ka3eMHa, JakKTaTa (TO eCcTb, MOJIOUHOM
KMCJIOTH) , HOEeKCTpO3H, OpyKTO3H, OpyKTaHa,  IJIOKO3H, caxapo3Hl,
JJAKTO3H, MaJlbTO3H, alleTaTa, IJIMIEepMHa, MaHHUTa, TPOCTHUKOBOTO
caxapa, KCWUJO3E, MeJlaCCH, OyKO3EH, IJIKKO3aMMHa, IeKCcTpaHa, Xupa,
MacJja, IJIMLIepMHa, alleTaTa HaTpusa, apabMHO3H, COoeBOI'0 0OeJika,
PacTBOPMMOTO OeJika, praddmHO3E, aMMJIO3HL, Kpaxmaya n "X
KOMOMHAaLINN .

[252] B HEKOTOPEX BapMaHTax OCYIEeCTBJIEHMHA, CIOCOO BKJIKUAET
cOOp KJIETOK He IO03OHee UYeM UYepe3 12 yacoB I[OCJe TOI'O, Kak
3aKOHUMJIaCh (Qaza SKCIOHEHUMAJILHOTO pocCTa KYyJbTYPH KJIETOK, M IO
TOT'O, Kak Hauvajlacb O¢aszsa CTalMOHaAPHOI'O pPOCTa KYJbTYPH KJIETOK.
KyneTypa MOXeT OHTB OXJlaXIeHa OO KOMHATHOM TeMIepaTyph IJig
OCTaHOBKM pOCTa Ha MOMeHT cbopa.

[253] B HEKOTOPEIX BapMraHTax oCcylleCcTRBJIEHUS, KyJbTypa
BKJIIOUAEeT XUIKOCTL, M crnoco® BkJmouaeT cbOop KJIeTok M. elsdenii
(HanlpuMep, KOHLEHTPUPOBAHHEIX  KJIETOK M. elsdenii) C YacThbb
XUOKOCTM. B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHMI, CIOCO0 BKJOUYaeT
cOop KJETOK C YacThbl XUIKOCTHM, COCTAaBJAKIEN OT NpUOIM3UTEJILHO 1%
no npmubamsmuTesbHO 40%, oT Opubinu3mTeslbHO 1% »OO NIpUOJIM3UTEJIBLHO
35%, oT OpUOIU3UTEJIEHO 1% oo OpUOIU3UTEIILHO 30%, oT
OpubIU3nUTeJIbHO 1% mo OpubimM3uTeJIbHO 25%, oT NpubIM3UTEeJIbHO 1% IO
opubamusuresibHO 20%, oT OpUOIU3UTEJIEHO 1% mo HOpubim3mTesibHO 15%,

OT HNPUBIM3UTEJSBEHO 1% no npubimsmTesibHO 10%, oOT OpubIM3UTEeJIEHO 13

OO TMPUBIUBUTEILHO %, nOpubiams3uredbHo 10%, nOpubiamsauTesbHO 9%,
NPUOIIN3UTEIJIEHO 8%, NPUOIIN3UTEJIBEHO 7%, NPUBIIU3UTEIJIEHO 6%,
NPUOIIN3UTEIJIBEHO 5%, NIPUBIIN3UTEJIBEHO 3, NPUBIIU3UTEIJIEHO 3%,

OPpUOIUBUTEJIEHO 2% WX OpUOIM3UTeJIEHO 13. B HEKOTOPHX BapMaHTax
OCYIECTRBJIEHV A, CIOCOO BKJIOUaeT cOOp KJIETOK C UYacThbl XWUIOKOCTH,
cocTaBJgmen MeHee ueM OPUBIIN3UTEJIEHO 40%, MeHee ueM
Opubin3nuTebHO 35%, MeHee uYeM OpubiamsmuTesibHO 30%, MeHee UeM
OpubIM3UTENIBEHO 25%, MeHee uYeM OpubiamsmuTesibHO 20%, MeHee UeM

OpUbJIU3UTEeJIEHO 15%, MeHee uUeM NOpubImM3uTeJibHO 10%, MeHee UeM

oo

HpM@J’IMSMTeﬂbHO 9%, MeHee geM HpM@J’IMBMTeJ’IBHO 7 MeHee ueM

HpM@J’IMSMTeﬂbHO 7%, MeHee geM HpMGJ’IMBMTeJ’IBHO MeHee ueM

=0y QO
oo
~

oo

OpUbIN3UTENIBEHO 5%, MeHee UYeM OpUOIM3UTEIJIBHO , MeHee UeM
NpUBIN3UTENBEHO 3%, MeHee U4YeM INIpUOIM3BUTEJIBHO 2%, WIM MeHee UeM
OpUOJIU3UTEJIEHO 13,

[254] B HEKOTOPHIX BapmaHTax oCylueCcTBJIEHUS, KyJIbETypa

BKJIOUAET XUIKOCTL, ¥ CIOCO® BRJoOUYaeT cOop KJIeTok M. elsdenii
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(HampuMep, KOHIEHTPUPOBAHHEIX KJIeTOk M. elsdenii) nyTeMm yIaJlleHUS
YacTu XUOKOCTM. B HEKOTOPHX BapMaHTax OCYILeCTBJIeHNSA, CcOOp KIeTOK
BRJIOUAET YyHajleHre OT IpUOIM3uTelJibHO 50% no npubims3urelibHO 1003
XKUOKOCTH, oT npubam3uTesabHOo 55% mo npubimsurensHo 100%, oT
OpubIU3nUTeJIbHO 60% nmo npubim3mTesibHO 100%, oT OpUOIU3UTEJIEHO 65%
0O OpubaM3uTesibHO 100%, oT OpubOIM3UTebHO 703 DO NPUOJIM3UTEJLHO
100%, oT OPpUOIIN3UTEJIEHO 75% 0o OPUBIIU3UTEJIEHO 100%, oT
opubausuresibHO 80% mo npubim3mTesibHO 100%, oOoT OpUOIU3UTEJIEHO 85%
0O npubamsuTesbHO 100%, oT HOpubOIM3UTesbHO 903 DO NPpUOJIM3UTEJILHO
100%, wmam OT OpUOIM3UTEJIBEHO 95% no npubiamsmTesibHO 1003 XMOKOCTH.
B HekOTOpPHX BapMaHTax OCYyWleCTBJIEHUHT, cOop KJIETOK  BKJOUaeT
yOaJleHre TII0 MeHbIeM Mepe OpubausuTesibHO 50%, O MeHBIIEW Mepe
npubamusuresibHO 55%, 1o MeHbmEeNM Mepe Opubiam3uTesbsHO 60%, 1O
MeHbIIeM Mepe OpUOIM3UTEJIEHO 65%, IO MeHbIeV Mepe OIpUOIUBUTEJILHO
70%, 1O MeHbHEM Mepe OpuOIMBUTEJIEHO 75%, IO MeHbIlel Mepe
npubamsuTeabHo 80%, 10 MeHbNeM Mepe OpubIM3UTeJLHO 85%, 110
MeHbIeM Mepe OpuOIM3UTesEHO 90%, IO MeHbIEeV Mepe OPUOIUBUTEJILHO
91%, 1©mo MeHbBIEV Mepe OpuUOIMBUTEJIBEHO 92%, IO MeHLIlell Mepe
npubams3uTeabHo 93%, 1[I0 MeHbNeM Mepe OpubIM3UTeJIbHO 94%, 110
MeHbIIe Mepe OpudbamauTelbHO 95%, OO MeHbmEeM Mepe IPUOIU3UTENILHO
96%, 10O MeHbeM Mepe OpubIM3UTeJBEHO 97%, 10 MeHBIEeM Mepe
npubamMs3nuTeJbHO 98%, I[I0 MeHbIleV Mepe OpuUbIM3UTeJIbLHO 99% uiaM 110
MeHbIIe Mepe Opudbams3uTenabHOo 100% XMAOAKOCTH.

[255] B HEeKOTOPHX BapMaHTax OCYmMeCTBJIeHMS, CI0oco0 BKJIKOUAET
cbop KJeTOk M. elsdenii 1nyTeM KOHIEHTPMPOBAHUSA KJIETOK. B
HEKOTOPEIX BapmaHTax OCyWeCTBJIEHUS, cbop KJIETOK BKJIOUAET

KOHLEHTPMPORBaHNMe KJIeTOKR C TIIOMOIEBI IIO MeHbIeMn Mepe OIOHOIT'O MeTonda,

BHIOpPaHHOTO nus TPYIIIIH, cocrTodmen nus LeHTPUQYTUPOBaHUSA,
OUIIL TPpalun, ovaJjimsza, oBpaTHOTO ocMoca U @ UX KoMOMHAaLIUN . B
HEKOTOPHIX BapMaHTax ocyllecTBJIeHUS, OMIIBE TpalMA BKJIOUAET

buIbTpauMa dYepezs ITJIMHY. B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHUS,
buIbTpauMA BKJIOUAET TaHTEeHIMAJIbHY MIOTOUHYI OMIIE TPpaLMD,
Ha3HBaeMyln Takxke QUIIbLTpaluel B IepeKpeCcTHOM IIOTOKe.

[256] B HEeKOTOPHX BapMaHTax OCYWeCTBJIeHUS, BeIMurHa pH
KYJIBTYPH, BRJDUAaKmer kKJIeTkru M. Elsdenii, Ha MoOMeHT cfopa KJIETOK
cocTaBJageT oOT nOpubiamsmrespHo 4,5 npo npubiamsurensHo 7,0, oT
npubiamsuTedsHo 4,5 mo npmbiamsuTesbHO 6,5, oT npubiamsuTesbHO 4,5
0O NpUOIMBUTEeJIEHO 6,0, oT NpubimsmuTessHO 4,5 OO IpUOJIM3UTEJIEHO
5,5, oT OPpUOIIN3UTEJIEHO 4,5 oo NPUBIIU3UTEJIEHO 5,0, oT

OpUOIN3UTENEHO 4,6 10 NOpubIM3UTENBEHO 6,9, oT npubimsuTelsHO 4,7
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0O NPUOIMBUTEJIBHO 6,8, OT IpUOIU3UTEeJEHO 4,8 OO IpUOJIM3UTEJIEHO
6,7, oT OPpUOIIN3UTEJIEHO 4,9 oo OPUBIIU3UTEJIEHO 6,6, oT
npubims3nuTedsHO 5,0 nmo npmbimusuresbHo 7,0, oT npubiamusuTessHO 5,0
0O NPpUOIMBUTEJIBHO 6,5, oT NpubimsmuTesbHO 5,0 OO IpUMOJIM3UTEJIBHO
6,0, oT OPpUOIIN3UTEJIEHO 5,0 oo NPUBIIU3UTEJIEHO 5,5, oT
OpUOINU3UTENIEHO 5,1 10 NOpUOIU3UTENEHO 6,9, OoT NpUbOIUM3UTENBEHO 5,2
0O NPUOIMBUTEJIBHO 6,8, OT IPpUOIMU3UTEJIEHO 5,3 OO IPpUOJIM3UTEJILHO
6,7, oT OPpUOIIN3UTEJIEHO 5,4 oo NPUBIIN3UTEJIEHO 6,6, oT
OpUbIU3UTENIEHO 5,5 mo npmubiusuresbHO 7,0, oOT NOpubOIU3UTEJBEHO 5,5
0O NPpUOIMBUTEJIBHO 6,5, OT NpUOIM3UTEeBEHO 5,1 OO NOpMOJIM3UTEJILHO
6,4, oT OPUOIIN3UTEJIEHO 5,2 oo NPUOIIU3UTEJIEHO 6,3, oT
OPpUOIIUBUTEJIEHO 5,3 0O NPpUOJIUBUTEJIEHO 6,2, OT NPpUOIU3UTENIEHO 5,4
0O NPpUOIMBUTEJIBHO 6,1, OT NpUOIM3UTEJNBEHO 5,5 OO NpMOIM3UTEJILHO
6,0, oT NIPUOIIUBUTEIIEHO 5,0 oo NPUOIUBUTEJIEHO 6,1, oT
npubamusuresibHO 5,0 1o OpubiamM3muTesbHO 6,2, OT Opubim3uresbsHO 5,0
0O NPpUOIU3UTEJIEHO 6,3, OoT IOpubinsuresbHO 5,0 no OpUbIM3UTEJILHO
6,4, oT IPUOIIUBUTEIIEHO 5,1 oo NPUOIUBUTEJIEHO 6,5, oT
Opubamu3uTeJIbHO 5,2 1o OpubimsmuTesbHO 6,5, oT npubims3uresibHO 5,3
oo IPUOIIUBUTEIIEHO 6,5, W oT NPUOIUBUTEJIEHO 5,4 oo
OpUbIM3UTEeJIEHO 6, 5.

[257] B HEeKOTOPHX BapMaHTax OCYIMeCcTBJIeHMS, CI0co0 BKJKOUAET
VMHOKYJIALMIO IIMTATEeJILHOM Cpelbl B (QepMeHTepe C IIOMOmLI MHOKRYJIATA,
BRJIOUAKMETO KJIeTKu M. Elsdenii, @OJg T[IPUTOTOBJIEHMS KYJIBTYPH, U
MHKY®aLUMo KyJbLTYPH [IPKM TeMIepaType OpUbIUsuTeslbHO 39°C mo Tex
Iop, IOKa BeJlrMuMHa pPH KyJbTYpH He IOOCTUTHEeT Opubian3uTesbHO 6, 0.
B HeKOTOPHX BapMaHTax OCYIMeCTBJIEHUS, MVHOKYJIAT, BKJIOUALIUN KJISTKU
M., Elsdenii, npepcrarjigseT coboM KyJbTYPY KJIeTok M. elsdenii wiu
ee JacTh, BHpPAMeHHYI B KoJiBe. B HEKOTOPHIX BapMaHTax
OCYMeCTRBJIEHMI, CIoCcoD BKJIOUAET MHOKYJIALMID IUTATEJILHOM Cpelbl B
bepMeHTepe NOPUM OTHOMEHUM MHOKYJISTa K cpele oT 1/50 mo 1/4000. B
HEKOTOPEX BapMaHTax OCYIEeCTBJIeHMSa, OTHOIMEeHMEe MHOKYJIATa K Ccpene
cocTaBjydgeT 1/100.

[258] B HEKOTOPHIX BapmaHTax oCylmeCcTBJIEHUS, KYyJIETypa
OOIIOJIHUTEJILHO BKJIOUAeT II0 MeHbIeM Mepe OIMH KPUOIPOTeKTop. B
HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUSA infe) MeHbIen Mepe OIOVH
KPUOIIPOTEKTOP BHOMpPAanT n3 TPYIIIIH, cocToAme U3 OPYKTO3H,
TJIOKOBE, CaxXapo3H, IIOPOMKOBOTO MOJIOKa, MOeTCKOM MOJIOUHOW CcMecHu,
0Be3XMPEeHHOTO MOJIOKa, TpPeTraJlo3H, MaJIbTOIOeKCTPMHa, ©OeTauHa U UX
KoMOMHAalMM. B HEeKOTOPHX BapMaHTax OCYMeCcTBJIeHMA [0 MeHLIeM Mepe

OIOIVMH KPUMOIIPOTEKRTOP IIPHMCYTCTBYEeT B KOJIMUYEeCTBE, cocTaBJidpmeM OT
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OpUOJIU3UTEJIEHO 1% »no OpubimsmTesibHO 50% (B OTHOWEeHMM Beca K
06BeMy) KyJIbTYPH, OT NpUOIM3UTEeJBHO 1% no npubim3mTesbHO 40% (B
OTHOMEHUM Beca K o00BbeMy) KyJbTYPH, OT OPUOIM3UTEIBHO 1% 1O
npubims3nuTessEHO 30% (B  OTHOmWEHMM Beca K 00BeMy) KyJIbTYPH, OT
OpUOJIU3UTEJIEHO 1% no OpubimsmTesibHO 20% (B OTHOWEHMM Beca K
06BeMy) KYJIbTYPH, OT NpUOIM3UTEJIBHO 1% no npubim3smuTesbHo 10% (B
OTHOIEHUM Beca K 00BeMy) KYJbTYPH, OT OPUOIMU3UTEBLHO 1% 1O
OpUOINU3UTENIEHO 5% (B OTHOIWIEHMM BecCa K 00BeMy) KYJbTYPH, OT
OpubausnuresibHO 103 no npmbamMsuTesibHO 20% (B OTHOWEeHMM Beca K
00BeMy) KYJbTYPH, OT MNPUOIU3UTENBEHO 15% OO HOpubiM3UTeJIEHO 25% (B
OTHOIIEHUM Beca K 00BbeMy) KyJbTYPH, OT NOpuUOIU3UTeJIbEHO 20% 1o
opubim3nuTessHO 30% (B  OTHOIWIEHMM Beca K 00BeMy) KYyJbTYPH, OT
npubamsureabHo 30% no npubamsmuressHO 40% (B OTHOWEHUMM Beca K
o0BeMy) KYJbBTYPH, OT OpubimsmuTesabHo 40% mo npubiams3uressHo 50% (B
OTHOIIEHUM Beca K o00beMy) KYJbBTYPH, OT OpubiaumsmTesbHO 60% OO
npubamusuresibHO 70% (B  OTHOmMEHMM Beca K o00BbeMy) KyJBTYPH, OT
npubams3uTresbHo 70% no npmubamusmresbHO 80% (B OTHOWIEHUM Beca K
obbeMy) KYJIbETYPH . B HEKOTOPHX BapMaHTax OCYIeCTBJIEHNU I,
KPUOIIPOTEKTOP BBOOAT IIyTeM »OoOaBJIEHUA IIOPOIKa KPUMOIPOTeKTopa
HEINOCPEeOCTBEHHO K KOHIUEHTPUPOBAaHHEM KJeTkaM M. elsdenii. B
HEKOTOPEIX BapMaHTax OCYIEeCTBJIEHVI, KPMOIPOTEeKTOP BBOIAT IIYTEM
no6aBJieHUA pacTBOpa KpUOIpOTEeKTOoPa HernocpeICTBEHHO K
KOHIEHTPUPOBAHHEM KJeTkaM M. elsdenii mnpu oTHomeHuyr 1/1, npwu
oTHOmeHuM 1/5, wiam npu oTHomeHuum 1/10.

[259] B HEeKOTOPHX BapMaHTax OCYIEeCTBJIeHUS, 3aMOopaXmuBaHUe
KJIETOK BKJIOUAET [IOMENeHK e KJIETOK B MOPO3UIIbHUK VI
KOHTaKTHMPOBaHMEe KJEeTOK C CYXMM JBIOM, XUIKMM a30TOM WM WUX
KoMOMHallMeM. 3aMopaxuBaHMe KJIETOK BKJOUAeT 3aMopaxuBaHMe KIJIeTOK,
KoT'Ia OHM HaxXoOATCsa BHYTPM KOHTelMHepa. KOHTaKTUpPOBaHMEe KJIeTOK
BKJIOUAET KOHTAKTUMPOBaHME KOHTelHepa, BKJIOUAKMETO  KJIETKMU, co
cpeImoy nOJa 3aMopaxXxmMBaHMA KIJIeTOK. Cpema OJI4 3aMOpaxXyBaHUA KJIIETOK
BKJIOUAEeT, HO 3TMM He OTpPaHMUMBASA, MOPO3MIBHUK, OaHK C alleTOHOM WU
CYXMM JILOOM, XUIKMM a30T MJIM MX KOMOMHAIINMIO.

[260] B HEeKOTOPHX BapMaHTax OCYIMEeCTBJIeHMHd, CIOCO0 BKJIKUAET
3aMOpaXxmMBaHUe KJIETOK IIPKM TeMiIepaType oOT IpUbIm3uTesbHo —20°C mo
OpubimsnuresbHo —210°C. B HEKOTOPHX BapMaHTax OCYIeCTBJICHNU,
crioco® BKJIOUaeT 3aMOpaXrBaHNMeE KJIETOK npu TeMIIepaType oT
npubausnurejgsHo —-20°C  mo  npubamsuTesisHO —80°C. B  HEKOTOPHIX
BapMaHTax OCYIMEeCTBJeHVa, CHocof BKJIKOUAET 3aMOpPaXrBaHMEe KJIETOK

ONpu TeMmrIepaType OT OIpUOIM3UTENEHO —-80°C IO [IpUOIMSUTEJLHO —
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210°C. B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUS, crioco® BKJIOUaAET
3aMoOpaxmMBaHMe KJIETOK MIpKY TeMlepaType OT OpubiamsmuTesibHo —20°C mo
npubansnrTejJsHo —-196°C. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHWS,
crioco® BKJIOUAET 3aMopaXMBaHue KJIETOK npu TeMIleparype oT
npubausnurejgsHo -80°C  mo nOpubiamsuresbHO —-196°C. B HEKOTOPHX
BapuaHTax OCYWeCTBJIEHUS, CIOCOD BKJIUaeT 3aMOopaXueaHUe KJIEeTOK
npu TeMmieparType OpubiausurejgsHo —-20°C. B HEKOTOPHX BapMaHTax
OCyIeCTBJIEHNA, crioco® BKJIOUAET 3aMopaxrBaHue KJIETOK npu
TeMIleparype OPUOJIUBUTEJIEHO -80°C. B HEKOTOPHIX BapMaHTax
OCyIleCTBJIEHUA, crioco® BKJIOUAET 3aMopaXxrBaHue KJIETOK npu
TeMIleparype OPUOJIUBUTEJIEHO -196°C. B HEKOTOPEIX BapMaHTax
OCyIeCTBJIEHUA, crioco® BKJIOUAET 3aMOpaXMBaHKeE KJIETOK  IIyTeM
KOHTAKTUPOBaAHMA KJIETOK C XUIOKUM a30TOM.

[261] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS, CIOCOD BKJOUYaeT
3aMoOpaXrBaHMe KJIETOK B aHaBPOOHEX YCJIOBUAX.

[262] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHUSI, 3aMOopaXubBaHUe
maerT 3aMOPOXEHHEE ocanku, BRJIOU AN E KJIETKN . Hanpuwmep,
3aMopaxMBaHre MOXET OBITB OOCTUTHYTO nyTeM MCIIOJIb30BaHMA
MOPO3UJIEHMKA CBepPXOECTPOT'O 3aMopaxubaHuda (Hanopumep, Model 250-
S01 Crygran, IFQ Inc.).

[263] B HEKOTOPHIX BapmMaHTax oCcylueCcTBJIEHUSA, omrameTp
3aMOPOXEHHEIX OCaIOKOB CocTaBJgeT oT HOpubimsmurenbHo 0,0254 1o
Opubamus3nuTeJIbHO 25,4 MWIIMMETPOB, OT HOpubiusmuTesbHOo 0,254 1o
Opubamus3uTeJibHO 25,4 MWIIMMETPOR, OT HOpubiausmurTenasHOo 2,54 1o
Opubamus3nuTeJIbHO 25,4 MWIIMMETPOR, OT HOpubiausmurTenasHOo 5,08 1o
OpubaImu3nuTeJIbHO 25,4 MWIIMMETPOR, OT NpUBIU3UTENBHO 7,62 1O
OpubInU3nuTeJIbHO 25,4 MWIIMMETPOB, OT HOpubiusmuTesasHo 10,16 1o
OpubInU3nuTeJIbHO 25,4 MWIIMMETPOR, OT HOpubiausmuTesasHOo 12,7 1O
OpubIU3nUTeJIbHO 25,4 MWUIIMMETPOB, OT HOpubiusmuTessHO 15,24 1o
OpubIU3nUTeJIbHO 25,4 MWUIIMMETPOB, OT HOpubinsmuTesasHo 17,78 1o
OpUbJIU3UTEeJILHO 25,4 MWUIIMMETPOB, OT HOpubinsmuTessHo 20,32 1o
OpUOIU3UTEJIEHO 25,4 MWUIIMMETPOB, OT NIPpUOIU3UTEJIEHO 22,86 1O
OpUOJIU3UTEJIEHO 25,4 MAUIMMETPOB, OT Opubim3muTessHO 0,0254 1o
OpUOIJIU3UTEJIEHO 22,86 MAWJIMMETPOB, OT OpubiusurejibHo 0,254 1o
OpUOJIU3UTEJILHO 22,86 MAJJIMMETPOB, OT OpUOJIMU3UTeJIsEHO 2,54 1o
OpUOJIU3UTEJILHO 22,86 MAJJIMMETPOB, OT OpUOIM3UTeJJEHO 5,08 1o
OpUOJIU3UTEJIEHO 22,86 MAUJJIMMETPOB, OT NOPpUOJU3UTEJIEHO 7,62 1O
OPUOJIUBUTEJIEHO 22,86 MAWJIMMETPOB, OT OpubiusuresbHO 10,16 1o
OpUOJIU3UTEJILHO 22,86 MAUJIMMETPOB, OT NOpUOJIU3UTEJIEHO 12,7 1O

OPUOJIU3UTEJILHO 22,86 MAJIMMETPOB, OT HNPUOIU3UTeJIEHO 15,24 1o
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OPpUOJIU3UTEJIEHO 22,86 MAJIMMETPOB, OT IPpUOJIU3UTeJIbHO 17,78 1O
OPUOJIU3UTEJIEHO 22,86 MAJIMMETPOB, OT IpubIu3uTeJibHO 20,32 1o
OpUOJIU3UTEJILHO 22,86 MAUUIMMETPOBR, OT OpubiusuresibHo 00,0254 1no
opubausnuresibHO 20,32 MWIIMMETPOB, OT IOpubiusuresbHO 0,254 1o
opubausnureibHO 20,32 MWIIMMETPOB, OT NOPpUOJIU3UTEeJIEHO 2,54 1o
opubanusuresibHo 20,32 MWIIMMETPOB, OT OpUOIM3UTeJJsEHO 5,08 1o
opubamusuresibHO 20,32 MAJJIMMETPOB, OT NOPUOJIU3UTEJIEHO 7,62 IO
opubamusuresibHO 20,32 MWIIMMETPOB, OT OpubiusuresbHO 10,16 1o
opubausuresibHo 20,32 MWIIIMMETPOB, OT OPUOJIU3UTEJEHO 12,7 1O
opudbausnuresibHo 20,32 MWIIMMETPOB, OT HOPUOIU3UTEeJIbEHO 15,24 1o
opubausnuresibHo 20,32 MWIIMMETPOB, OT HOPUOIU3UTeJIbEHO 17,78 1o
npubausurejbHo 20,32 MWIIMMETPOB, OT npubiusuresbHo 00,0254 1no
opudbamusnuresbHOo 17,78 MWIIMMETPOB, OT OpubimusuresbHo 0,254 1o
npubamsuregbHo 17,78 MWIIMMETPOB, OT OpuOIM3UTEJILHO 2,54 1o
npubamsuregsbHo 17,78 MWIIMMETPOB, OT Opubiu3uTesbHO 5,08 1mo
npubamsuregbHo 17,78 MWIIMMETPOB, OT OpUOIM3UTEJIBHO 7,62 OO
npubamsuTegbHo 17,78 MUWIIMMeTPOB, OT Opubimi3uTesgbHo 10,16 nmo
npubamsuregbHo 17,78 MWIIMMETPOB, OT HOpubIuM3uTeJbHO 12,7 1Oo
npubamsuTesbHo 17,78 MUIIMMeTPOB, OT OpubIM3uTesbHO 15,24 1o
opubin3uTesHO 17,78 MAJIIMMETPORBR, OT OpubimsauresbHo 00,0254 mo
opubamusuresibHO 15,24 MWIIMMETPOB, OT OpubimusuressHo 0,254 1o
opubausureJibHO 15,24 MWIIMMETPOB, OT OpubIM3uTeJsHO 2,54 1o
opubamusureJibHO 15,24 MWIIMMEeTPOB, OT Opubimu3uTeJbsHO 5,08 1o
opubamusureJibHO 15,24 MWIIMMETPOB, OT HOpUOJIMU3UTEJIEHO 7,62 1O
Opubamus3nuTeJIbHO 15,24 MUWIIMMETPOB, OT HOpubiusuresbsHo 10,16 1o
opubamusuTreJibHO 15,24 MWIIMMETPOB, OT HOpUOJIM3UTEeJIEHO 12,7 1O
opubamusuresibHO 15,24 MWIIMMETPOR, OT npubimsuresbHo 00,0254 1o
OpubIU3UTeJIbHO 12,7 MAUJIMMETPOB, OT HOpubiusmTessHo 0,254 1o
OpubIu3nuTeJIbHO 12,7 MAUIMMETPOBR, 0T HOpubiusmurenasHo 0.05 1o
OpubIu3nuTeJIbHO 12,7 MAUUIMMETPOBR, OT IpubiusmuTesasHO 2,54 1o
OpUbJIU3UTEeJILHO 12,7 MAJJIMMETPOB, OT NpuUbOIMU3UTeNIbHO 2,545 1o
OpubIU3nUTeJIbHO 12,7 MAUUIMMETPOBR, OT IpubiausmuTesasHO 5,08 1o
OpUbIU3UTEeJILHO 12,7 MAUUIMMETPOBR, OT NPpUOIU3UTEJIEHO /7,62 1o
OPpUOJIU3UTEJIEHO 12,7 MWIIMMETPOBR, WX OT NOpubim3urelibHo 10,16 1o
OpUBIN3UTENBEHO 12,7 MUILJIMMETPOB.

[264] 3aMOpPOXEHHEe KJIIeTKU M. elsdenii MOTYT XPaHUTLCHA
3aMOPOXEHHEIMMY (HampuMmep, Hmke 0°C) mnepen JMOOMIM3alUMEN WMJIM MOTYT
OBITE HeMeIJIEHHO IIOOBEePIHYTH JIMOQMIM3alMM. B HEeKOTOPHX BapMaHTax
OCyIleCTBJIEHNA, 3aMOPOXEeHHEe  KJIeTKM M. elsdenii XpaHAT IpHU

TeMreparype Hmwke OpubamsuresnbuHo 0°C, Hmwke npubiamsuressHo —10°C,
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HKe OpubimsnTesasHo —-20°C, Hmke npubimsuresasHo -50°C,  Hmxe
NPUOIIUBUTEIIEHO -80°C, NI HIIKE NIPUOIU3UTEJILHO -196°C. B
HEKOTOPEIX BapuaHTax OCyIWleCTBJIEHU, 3aMOPOXEHHEIe KJeTkn M.
elsdenii XpaHAaT npu TeMIIepaType NIPUOJIUBUTEJILHO -20°¢C,
npubausurejgsHo —-30°C, npubmusmuresasHo —40°C, [OpUOIMSUTENILHO —
50°C, mnpubamsuressHO —-60°C, npubmusuresbHo —70°C, NOPUBIUSUTEJILHO
-80°C, NpPUBIN3UTEJILHO -90°¢C, IPUBIINSUTEJILHO -100°C,
npubausnurejasHo —-150°C, npubmusmresasHo —-196°C, WIM NOPUOIMSUTENIBLHO
-210°C.

[265] B HeKOTOpHX BapMaHTax OCYyWeCTBJIeHU I, 3aMOPOXEHHEE
KJIeTKU M. elsdenii JINOQUIN3UPYIOT . B HEKOTOPHIX BapMaHTax
OCyleCTBJIeHUL, 3aMOpPOXEHHEE KJIETKU M. elsdenii ABJISIOTCSA

JIMOOUIIM3NPOBaAHHEIMU . JIMoQuUIM3aumMsa BKJIOUAET, HalpuMep, ylhaJleHue
KUIKOCTHM M3 3aMOPOXEHHEIX KJIeTOK.

[266] B HeKOTOPHX BapMaHTax OCYMEeCTBJIEHUS, JUOOUIM3aLUI
KJIeToKk M. elsdenii BRJIOUAET IIOMENEHMEe 3aMOPOXEHHEX KJIETOK B
JIMOQUITE HYIO CYWUJIKY . B HEKOTOPHIX BapMaHTax OCYIeCTBJIEHU,
JIMOGUIM3almng BKJIOUAET onBepraHue 3aMOPOXEHHEIX KJIETOK
BO3OEMCTBMIO IIOHMXEHHOTO IaBJIeHMS U IIOCTEIeHHBM IIOHOTPeB KJIETOK
0O KOMHATHOM TeMIepaTypH.

[267] B HEeKOTOPHX BapMaHTax OCYImeCcTBJIeHMS, CI0co0 BKJKOUAET
JIMOPUIM3alMID KJIETOK B aHa®POOHHX YCJIOBMAX.

[268] B HEKOTOPEIX BapMaHTax OCYIeCTBJIEHU I,
JIMOOUMIMBUPOBAHHEE KJeTKkM M. elsdenii ToJydamnT B IIPOMBIIJIEHHOM
MacmTabe.

[269] B HekKOTOPHX BapMaHTax OCYWeCTBJIEHUS, PaCKpPHTEM B
U300pEeTeHUM CIOCOBOM IIOJIYYalT OPUOIM3UTESEHO oT 1x103 mo 1x10%2
KOE/T JIMOPUIIN 3P OB aAHHEIX KJIETOK M. elsdenii. B HEKOTOPHX
BapMaHTax OCYIECTBJIEHUS, OPpUOIU3UTesbHO oT 1x103 mo 1x10%2 KOE/rD
KJIeToK M. elsdenii SABJIAITCH XM3HECIOCOOHBIMM IIOCJIEe JIMODMIIMBALMIMA .

[270] B opmHOM acrekTe, cHocod TIIoJydeHUS JMOPUIIM3UPOBaHHEX
KJIeTOK Megasphaera elsdenii 1O HacToAmeMy M300pPeTeHMIO BKJIOUAEST:
(a) THOPUITOTOBRJIEHME KYJILTYPH B aHa®poOHHX YCJIOBUAX, BRJIOUAKIEN
KJeTknu M. Elsdenii, ¥ HOUTATEJBHOM CpemnH, BRKJOUAKIEM II0 MeHLIeN
Mepe IBa WMCTOUHMKAa YyIJlepomna, BHOpPaHHEX M3 TPYIIIH, COCTOAmMel U3
KalzeMrHa, JakTaTa (To ecThb, MOJIOUHOM KIMCJIOTHI) , IEeKCTPO3H],
bpPYKTO3H, bpykTaHa, TJIIOKO3HI, cCaxapo3H, JIAKTO3HI, MaJlb TO3H,
alerara, TJIMIIEPVMHAa, MaHHUTAa, copbura, TPOCTHUKOBOTO caxapa,
KCWUJIOBE, MEJIacCH, OQYKO3H, IJIOKO3aMMHa, IeKCcTpaHa, Xupa, MacJa,

IJIMLepVriHa, anmeTraTa HaTpn4a, apa@MHOBH, COeBOTO Delika,
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pacTBopMMOTO  BeJika, praddmHO3H, aMMJIO 3HI, KpaxMmala, TPUIITOHA,

SKCTpakTa [OPOXKEBHX TPUOOB ¥ UxX KoMOMHauuy, (b) cBop KJIeTOK B

aHa3POOHEX YCJIOBMAX, (c) 3aMOpaXxrBaHMe KJIETOK, u (d)
JIVO QMU 3 A LIMIO KJIETOK, B pesyJbTare yero [1OJIYYaioT oT
NPUOIN3UTEIILHO 1x103 bite} IPUOIU3UTEIILHO 1x10%2 KOE/T

JINOOUIIMBUPOBAHHEX KJeTok M. elsdenii.

[271] B nOpyr'oM acCIeKTe, CI0oC0O0 IMOJy4deHUHd JMOOUIIM3UPOBaHHEX
KJIeToK Megasphaera elsdenili 10 HacTodmeMy H300peTeHMIO BKJIOUAET:
(a) MOpPUTOTOBJIEHME KYJBTYPH, BRJLUAImey KJeTku M. elsdenii, wu
ouTaTeJIbHOM Ccpenr, (b) cbop KJIeTOK B aHad®poOHHEX YCJOBUAX He
[I0o30Hee UYeM UYepes 12 yacoB IOCJe TOr'O, KaK 3akoHuUmjlacb dasa
SKCIIOHEHUMAaJIbHOTO pOoCTa KyJbTYPH KJETOK, M IO TOI'O, KakK HaudaJlach
dasa CTaAaLMOHAPHOTO poOCTa KYJbTYPH KIJIETOK, (c) 3aMopaxmBaHme
KJeTok, u (d) Jmodmiamzalumio KJIeTOK, B pe3yJjibTaTe UYel'o I[I0JIydalT
IMOOUIIMBYPOBaHHEEe KJIeTku M. elsdenii.

[272] B »OpyT'OM acIlleKTe, CIoCcOo0 IMOJIyYeHUS JIMOPUIM3IUPOBAHHEIX
KJIeTOK Megasphaera elsdenii 1O HacTofAmeMy M300peTeHU0 BKJIIOUAET:
(a) OpUTOTOBJIEHME KYJIBLTYPH, BKJIOUalmelr KJIeTku M. elsdenii, wu
nuTaTeJbHOM cpenbl, (b) cbop KJIETOK, (C) 3BaMopaxXuBaHMe KJIIeTOK IIpU
TeMIeparType oOT OpubamsuresbHo —-80°C mo npubiamsmuresbHo —-210°C He
no3gHee uyeM dYepes 5 dYacoB 1nocje cbopa, u (d) JadmModuIM3alMiO
KJIEeTOK, B pesyJbTaTe UYeTo II0JyYalnT JUOOMIM3UPOBAHHLEE KJIETKU M.
elsdenii.

[273] B HEKOTOPEIX BapmMaHTax ocyluecTBJIEHUSA, KOJIMYUEeCTBO
JIMOOUIIMBUPOBAHHEX KJIeTOk M. Elsdenii, TIOJIYUYEHHBX PaCKPHTHM B
nzobpeTeHun crocodom, WU/UIM  KOJIMUECTBO KJIETOK M. Elsdenii,
KOTOPHE ABJIATCA XKUBHECIOCOOHHMM IOCJe JIMobuIM3aluM, COCTaBJIAET
oT mnpubiMsuTesbHO 1x10° KOE/r mo mnpubiamsuTesbHO 1x10%2 KOE/T, oT
npubausnurejsHo 1x10° KOE/r mo npubiamsuTessHo 1x101Y KOE/r, oT
npubausnurejsHo 1x10° KOE/r mo mnpubiamsuTessHo 1x1019 KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubiamsuresnbHo 1x1°%? KOE/r, o
npubausnrejsHo 1x10° KOE/r mo npubimsmuresbHo 1x10%8 KOE/r, omT
npubausnresjsHo 1x10° KOE/r mo npubimsmuresbHo 1x107 KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubimsuresbHo 1x10° KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubimsuresbHo 1x10° KOE/r, oT
npubausnrejsHo 1x10% KOE/r mo npubiamsuTessHO 1x1012 KOE/r, oT
npubausnurejsHo 1x10° KOE/r mo npubiamsuTesbHO 1x1012 KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo mnpubiamsurTesbHo 1x10%2 KOE/r, oT
npubausnrejsHo 1x107 KOE/r mo npubiamsuTesbHO 1x10'2 KOE/r, oT

npubausnresasHo 1x10% KOE/r mo mnpubimsuTessHO 1x10'2 KOE/r, oOT
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npubausnrejasHo 1x10°7 KOE/r mo npubiamsuTesbHO 1x10'2 KOE/r, oT
npubausnrejasHo 1x101° KOE/r mo npubimmusuresabHo 1x10%2 KOE/r, oT
npubausnurejsHo 1x10° KOE/r mo npubimsmresbHo 1x10° KOE/r, oT
npubausnrejgsHo 1x10% KOE/r mo npubimsmresbHo 1x10° KOE/r, oT
npubansurejsHo 1x10° KOE/r mo npubimsmuresbHo 1x107 KOE/r, oT
npubansnrejsHo 1x10° KOE/r mo npmubiamsmuresbHo 1x10%8 KOE/r, oT
npubausurejsHo 1x107 KOE/r mo npubimsmuresbHo 1x10° KOE/r, oT
npubausurejasHo 1x10% KOE/r mo mnpubamsuTessHo 1x1010 KOE/r, oT
npubausurejasHo 1x10° KOE/rT mo npubimmusuresabHo 1x10Yt KOE/T, miam oT
npubausurejasHo 1x101° KOE/T mo npubimsuTesabHo 1x10%2 KOE/T.

[274] B HEKOTOPHIX BapMaHTax OCylUeCTBJIEHUS,
INOOUIIMBUPOBaHHEE KJIeTKUu M. elsdenii ABJIAOTCH XU3HECIOCOOHHMU B
TeueHMe OT NpUOIM3UTeNbHO 14 nHeM 10 OPpUOJIM3UTEJIBHO 24 MeCcsleB
npM TeMIepaType OpubiaMsurejgsHo -80°C, mpubiusurenbHo —-20°C,
NpubInM3nTesIbHO 4°C, npubiausuTesbHo 25°C, MWIM NPpM UX KOMOMHALMIX .
B HeKOTOpHX BapMaHTaxX OCYIMEeCTBJIEHUA, JMOQUIM3VPOBAHHEE KJETKM M.
elsdenii ABJAITCSA XUBHECHIOCOOHHMM B TeueHMe II0 MeHbllell Mepe
OpubIu3nuTesbHO 14 IOHelM, O MeHblleM Mepe OpubIM3UTeNbHO 1 Mecdla,
II0 MeHblle¥ Mepe NpUOIMBUTEJIEHO 6 MecdleB, I[I0 MeHBIEM Mepe
OpUOIUBUTEJIEHO 8 MecdleB, [0 MeHBIIeM Mepe NOpUOIM3UTesbHO 10
MecdleB, II0 MeHbIey Mepe OPUOIUBUTENHLHO 12 MecslleB, I[I0 MeHbleln
Mepe NOpubIM3UTesJIbHO 15 MecslleB, II0 MeHbIeM Mepe IpUOIU3UTENILHO
18 wMecsaleB WIM IO MeHbBIIeV Mepe OpUOIUM3UTEeNbHO 24 MecsdleB, IIpu
TeMIIepaTrype IPUOIIUBUTEJIEHO -80°C, OPUOIUBUTEJIEHO -20°¢C,
NpUBIUsNUTEeJLHO 4°C, OpUOIM3UTesbHO 25°C, MM NpM UMX KOMOMHALMIX .

[275] B HEKOTOPHIX BapMaHTax oCcylueCcTBJIEHUSA, oT
npubausnurejsHo 1x10° KOE/r mo npubiamsmuresbHo 1x10%2 KOE/r o
npubausnrejsHo 1x103 KOE/r mo npubiamsuTesbHO 1x101Y KOE/r, oT
npubausnrejsHo 1x103 KOE/Mi mo npubimsmuresabHo 1x101° KOE/r, about
1x10%® KOE/r pmo mnpubimMsmuresbHoO 1x10° KOE/T, oOT HOpUOIUSUTEILHO
1x10%® KOE/r pmo npubimMsuresbHOo 1x10%8 KOE/T, oT HOpUOIUSUTEILHO
1x10%® KOE/r pmo mnpubiusuresbHo 1x107 KOE/T, oT HOpUBIUSUTEILHO
1x10% KOE/r pmo npubimMsuresbHO 1x10% KOE/T, oOT HOpUOIUSUTEILHO
1x10%® KOE/r pmo mnpubimMsuresbHO 1x10° KOE/T, oT HOpUBIUSUTEILHO
1x10% KOE/r pmo mnpubimMsuresbHo 1x1012 KOE/r, oOT HOpUBIUSUTEIILHO
1x10° KOE/r pmo npubimMsuresbHo 1x1012 KOE/r, 0T HOpUBIUSUTEILHO
1x10° KOE/T mo npubamsmuTesbHo 1x102 KOE/r, oT HOpUbIUSUTEIILHO
1x107 KOE/r pmo npubimMsuresbHo 1x1012 KOE/r, oOT HOpUBIUSUTEIILHO
1x10% KOE/r gmo mnpubimMsuresbHo 1x1012 KOE/r, oOT HOpUBIUSUTEIILHO

1x10° KOE/r pmo mnpubimMsuresbHo 1x1012 KOE/r, 0T HOpUOIUSUTEIILHO
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1x101% KOE/r mo npubamsmuresbHo 1x10%2 KOE/r, oT HOpUOIUSUTEIILHO
1x10%® KOE/r pmo mnpubiamMsuresbHO 1x10° KOE/T, oT HOpUBIUSKUTEIILHO
1x10% KOE/r pmo mnpubiamMsuresbHO 1x10° KOE/r, oT HOpUBIUSUTEIILHO
1x10° KOE/r pmo mnpubimusmuresbHo 1x107 KOE/r, oT HOpUOIUSUTEILHO
1x10° KOE/r gpmo npubimusmuresbHo 1x10%8 KOE/T, oT HOpUOIUSUTEIILHO
1x107 KOE/r gpmo mnpubimusuresbHo 1x10° KOE/T, oT HOpUOIUSUTEIILHO
1x10% KOE/r gmo mnpubimusuresbHo 1x1019 KOE/r, oT HOpUBIMSKUTEIIbLHO
1x10° KOE/r mo npmbiamsuresbHo 1x10' KOE/T, MM OT NPpUOIMUSUTENBLHO
1x101% KOE/r mo mnOpubiamMsuresbHO 1x10'2 KOE/r JMOQMIM3UPOBAaHHEX
KJIeToK M. elsdenii HABJIAKTCA XU3HECIOCOOHEMM II0CJEe XpaHeHUS IIpU
TeMIlepaTrype NPUOIIU3UTEJIEHO -80°C, NPUOIU3UTEJIEHO -20°¢C,
npubausurejasHo 4°C, MM Mx KOMOMHAUMI B TedyeHMe I[I0 MeHbIlel Mepe
OpubamM3nuTenabHO 14 OHeM, IO MeHBIIeM Mepe NpUbIM3uTesbHO 1 Mecdua,
II0 MeHblle¥ Mepe OpUOIMBUTEJIEHO 6 MecdleB, IO MeHBbIeM Mepe
OpUOIUBUTEJILHO 8 MecdleB, [0 MeHbIeM Mepe NOpubam3muTesbHO 10
MeCcsAlleB, IO MeHbIleV Mepe OPpUBIM3UTENILHO 12 MecsalleB, I[IO MeHbIeM
Mepe NpUbIM3UTeJEHO 15 MecHdlleB, I[IO MeHbIEM Mepe OIpUOIUBUTEJILEHO
18 MecsauLeB MM IO MeHblIleM Mepe NPUOIU3UTEJSIBHO 24 MecHleB.

[276] B HEKOTOPEIX BapMaHTax ocylecTBJIEHUS, oT
npubausnuressHo 1x103 KOE/r mo npubimsuTesbHO 1x10'2 KOE/r, oT
npubausnuressHo 1x103 KOE/r mo mnpubimsuTesbHO 1x101Y KOE/r, oT
npubausnuressHo 1x103 KOE/r mo mnpubimsuTesbHO 1x1010 KOE/r, om
npubausnuressHo 1x10° KOE/r mo npubimsuresbHo 1x10° KOE/r, omT
npubausnuressHo 1x10° KOE/r mo npubimsmuresbHo 1x10%8 KOE/r, om
npubausnuressHo 1x10° KOE/r mo npubimsmuresbHo 1x107 KOE/r, o
npubausnuresjsHo 1x10° KOE/r mo npubiamsmuresbHo 1x10° KOE/r, oT
npubausnuresjsHo 1x10° KOE/r mo npubimsuresbHo 1x10° KOE/r, omT
npubausnrejsHo 1x10% KOE/r mo mnpubiamsuTesbHO 1x10'2 KOE/r, oT
npubausnurejsHo 1x10° KOE/r mo npubiamsuTesibHO 1x10'2 KOE/r, oT
npubausnurejsHo 1x10° KOE/r mo mnpubiamsurTesbHo 1x10%2 KOE/r, o
npubausurejsHo 1x107 KOE/r mo mnpubamsuTesbHO 1x10'2 KOE/r, oT
npubausnurejasHo 1x10%8 KOE/r mo mnpubamsuTesbHOo 1x10'2 KOE/r, oT
npubausnresjsHo 1x10° KOE/r mo npubiamsuTesbHO 1x10'2 KOE/r, oT
npubausnrejasHo 1x101° KOE/r npo mnpubamsuTesbHO 1x10'2 KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubimsuresbHo 1x10° KOE/r, oT
npubausnrejsHo 1x10% KOE/r mo npubimsmresbHo 1x10° KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubimsmuresbHo 1x107 KOE/r, oT
npubausnrejsHo 1x10° KOE/r mo npubimsmuresbHo 1x10%8 KOE/r, omT
npubausnurejsHo 1x107 KOE/r mo npmubimsmresbHo 1x10° KOE/r, oT

npubausnrejasHo 1x10% KOE/r mo mnpubimsuTessHo 1x1019 KOE/r, oT
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npubausnrejasHo 1x107 KOE/r mo npubimsmressHo 1x10Yt KOE/r, wmim oT
npubausnrejgsHo  1x10!°  KOE/r mo npubmusmuresasHo 1x10'2  KOE/rT
JIMOOMIMBUPOBAHHEX KJIeTOok M. elsdenii ABJIAOTCS XUBHECIIOCOOHEMM
ocJjie XpaHeHMUd MOpM TeMiIepaType OpUbIU3uTesbHOo 25°C B TeueHMe II0
MeHbIen Mepe OpudbIM3UTEJILHO 14 oHem, 1o MeHbIIen Mepe
OpubamMs3uTesJbHO 1 Mecsdlla, I[I0 MeHblley Mepe OpUOIM3UTEJIBHO 6
MecsdlleB, IO MeHbllel Mepe OpUbIM3UTEeJIBHO 8 MecdleB, IO MeHbIen
Mepe TnOpubiausuTenabHo 10 MecHdlleB, I[I0 MeHblley Mepe OIPUOIM3UTEebLHO
12 wMecsues, IO MeHBIEW Mepe NPUOIUBUTEJBEHO 15 MecHdlesB, IO
MeHbIe Mepe Opubin3uTeslbHO 18 MecdleB WJIM IO MeHbIel Mepe
OPUOJIUBUTEJIEHO 24 MecdaleB.

KopMoBHEe noGaBKM, KOMIIOBMLIMM M HaOOPH

[277] B OIOHOM acIllekTe, KOpMOBasa noOaBKa BKJKUAET OIMCAaHHEE
B n300peTeHUM KJeTKM M. elsdenii.

[278] B HEKOTOPHX BapMaHTax OCYMEeCTBJIeHMS, KopMoBasd nobaBKa
BKJIIOUAET OINMCAaHHEHE B M300peTeHUM JIMOQUIIM3MPOBAHHEE KJIEeTKM M.
elsdenii. B HEKOTOPHX BapraHTax OCYIEeCTBJIEHMS, KopMOoBas npobaBka
BKJIIOUAET JIMOQUIIN 3P OBAaHHEE KJIeTkn M. Elsdenii, [IOJIyYeHHEIe
PACKPHEITEIM B M300peTeHUM CIOCOOOM.

[279] B oIHOM acIllekTe, KoOpMOoBas nof®aBKa BKJWOUAET OIMCAaHHEBEE
B uz0oBpeTeHUMM KJIeTKM Megasphaera.

[280] B HeKOTOPHX BapMaHTax OCYIMEeCTBJIeHMHS, KopMoBasd nobaBKa
BRJIIOUAET ONMCAaHHHE B n300peTeHUr  JIMOOUIIM3UPOBAaHHLE KJIETKU
Megasphaera. B HeKOTOPHX BapMaHTax OCYIleCTBJIeHUd, KOopMOBas
nodaeka BKJIOUAET JIMOQUIIN3UPOBaHHBIE KJIETKU Megasphaera,
[IOJIYUEHHEE PACKPLHTHEM B M300peTeHMM CIIOCOOOM.

[281] B oIOHOM acIlekTe, KOpMOBas noOaBKa BKJKOUAET OIMCAaHHEE
B M300peTeHUM aHarpobOHHe OakTepHuallbHHE KJIeTKM. B IpyToM acIlekTe,
KopMOBasa pnofaBka BKJOUaAeT KJeTKM Bifidobacterium, Takme Kak B.
breve, «wjetrxkm Lactobacillus, Takme kak L. plantarum, xJIeTKM
Bifidobacterium, Takue Kkak B. animalis subsp. lactis, KJeTKU
Pediococcus, TakKme Kak P. acidilactici, «xJjeTxku Lactobacillus,
Takme kak L. caseil.

[282] B HeKOTOPHX BapMaHTax OCYMEeCTBJeHMHS, KopMoBasd nobaBKa

BKJIODYUaeT OIIMICaHHEIE B MSO@peTeHI/H/I JIMO(I_)MJ'H/IBI/IpOBaHHBIe aHa@pOGHBIe

fakTepraJIbHEE  KJIETKHU. B HeKOTOpPHX BapMaHTax OCYMeCTBJIEHUS,
KOPMOBAaSA notaBKa BKJIOUAET JIMOPUIIN 3P OBAaHHEE aHazpPOOHEE
BaKTepuallbHEE KJIeTKMU, [IOJIyUeHHEe PaCKPHTHM B n300peTeHUn
Ccriocodom.

[283] B HeKOTOPHX BapMaHTax OCYIMEeCTBJIeHMHI, KopMoBasd nobaBKa
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BRJIOUAET JIMODMIMBMPOBAHHEE KJIeTKu Bifidobacterium, Takue Kak B.
breve, «wjnerxkm Lactobacillus, Takme kak L. plantarum, xJIeTKM
Bifidobacterium, Takue kak B. animalis subsp. lactis, KJeTKU
Pediococcus, TakKmMe Kak P. acidilactici, «xJjeTku Lactobacillus,
TakmMe Kak L. casei. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHUS,
KOpMOBasa nobaBka BKJIIOUAET JIMOPUIIN3UPOBAHHEIE KJIE TKU
Bifidobacterium, Takue kKak B. breve, kJjeTku Lactobacillus, Takue
kak L. plantarum, xJjerkm Bifidobacterium, Takme Kak B. animalis
subsp. lactis, =wJeTkuM Pediococcus, Takue Kkak P, acidilactici,
kJleTku Lactobacillus, Takue Kak L. Casei, TIOJIydeHHBE PaCKPHTHM B
M300peTeHnr CIIOCOOOM.

[284] B OIOHOM acIllekTe, KOpMOBasa »moOaBKa BKJKUAET OIMCAaHHEE
B mu300peTeHUM anpobHHEe OaKTepMaJibHEE KJETKM. B OpyToM acIlekTe,
KopMoBasg moBaBKa  BRJOUYaeT KJeTku Bacillus, Takue kak  B.
subtilis.

[285] B HEeKOTOpPHX BapMaHTax OCYIMEeCTBJIeHMS, KopMoBasd nobaBKa

BRJIOUaeT OIIMCaHHEIE B MBO@peTeHMM J'IMO(_I)MJ'IMBMpOBaHHI:Ie aSpOGHHe

OakTepuaJibHEE  KJIEeTKU. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHUSd,
KOpMOBas nobtaska BKJIOUAET JIMOGUIIN3UPOBAaHHELE anpOOHEEe
fakTepuallbHHE KJIETKMU, [IOJIyUYEeHHEE PaCKPBITEM B n300peTeHnn
criocotbom.

[286] B HeKOTOPHX BapMaHTax OCYIMeCTBJIeHMS, KopMoBasd mobaBKa
BKJIOUAET JIMOPUIIN 3P OBaHHEE KJeTku Bacillus, TakKue Kak B.
subtilis. B HeKOTOPHX BapMaHTaxX OCYIeCTBJIeHUSI, KopMoBas mpmodaBKa
BKJIOUAET JIMOPUIIN 3P OBaHHEE KJeTku Bacillus, TakKue KakK B.
Subtilis, TMOJYUYeHHHE PACKPHTHM B M300pPEeTEeHMM CIIOCOOOM.

[287] B oOIOHOM acIlekTe, KOpMOBasa nOoOaBKa BKJKOUAET OIMCAaHHEE
B M300peTeHMM KJETKM IOPOXKEBEX TI'puUbOB. B 1OpyroMm acnektTe,
KopMOoBasa gpJobaBKa BKJKOUYaeT KJETKM Saccharomyces, Takue Kak S.
boulardii m S. cerevisiae.

[288] B HeKOTOPHX BapMaHTax OCYMECTBJeHMHd, KopMoBasd nobaBKa
BKJIOUaEeT OTIMCaHHHE B n3o0bpeTeHun JIMOPUIIN 3P OBAaHHEE KJIETKU
OPOXKEBEIX TI'PHUOOB. B HeKOTOPHX BapMaHTax OCYNeCTBJIEHMS, KOPMOBAasd
notaBKa BKJIKOUYAeT JIMOQUIM3MPOBAHHEE KJIETKM JPOXKEBHX TI'puboB,
[IOJIYUEHHEE PACKPLHITHEM B M300pPeTEeHMM CIIOCOOOM.

[289] B HeKOTOPHX BapMaHTax OCYMEeCTBJeHMHa, KopMoBasd nobaBKa
BKJIKUAET JMOQMIM3VMPOBAaHHEE KJIEeTKUM Saccharomyces, Takue Kak S.
boulardii m S. cerevisiae. B HeKOTOPHX BapMaHTax OCYMeCTBJIeHUd,
KOPMOBAaSA notaBKa BKJIOUaET JIMOPUIIN 3P OBaHHEE KJIETKU

Saccharomyces, Taxkue KakK S. boulardii " S. Cerevisiae,
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[IOJIYUEHHEE PACKPLHITHEM B M300pPeTEeHMM CIIOCODOM.

[290] B HeKOTOPHX BapMaHTax OCYIMEeCTBJIeHMHI, KopMoBasd nobaBKa
ABJIAETCH TBEepPIEM BelleCTBOM (To eCcThb, "TBepION KOPMOBOM
notaBkon") WIM XUIKOCTLID (TO eCcTh, "XKMIKOM KOPMOBOM mobaBkom").
B HEKOTOPEIX BapuaHTax OCyIleCTBJIEHUS, KOpMOBasa nobtaBKa
IOJIyTBEPIOEIM BEMEeCTBOM MM TejeM (To €eCcTb, "HDOJYyTBepIOW WU
TejleoBpas3HOM KOpMOBOM znobaBkom"). TI'ejleoBOpasHasdg KoOpMoOBas IobOaBKa
MOXET COOepXaThb IIOIJIOTUTEJIL KUCJoponoa (HalpuMep, aCKOPOMHOBYIO
KMCJIOTY) .

[291] B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHUHd, TBephas KopMoBasd
nobakBka IIpeIcTaBJiAeT COO0O0OM IOPOMOK (HaIpMMep, CHIIYyUMNM IIOPOIOK),
TpaHyJiEl  (TO €CcTb, TpPaHyJaT), dYacTuUe (TO eCThb, COCTOANUN U3
YacTul) , KPYIMHKM, OPMKEeTH, BOINOPaCTBOPMMEI KOHIEHTpaT, I[acTy,
OWJoJIiv, TabJieTKM, OYCTE, MX KOMIIOHEHT, WM UX KOMOMHaLWM.

[292] B HeKOTOPHX BapMaHTax OCYIEeCTRBJEeHMI, XUIOKasg KOopMOBasd

notaBKa opencraBJigeT coBon pacTeop (HanmpuMep, BOIHEIN,
opraHudeCcKUn NI BOIHO—-OpTaHUUeCKUN pacrTeop), CYCIIEeH3MD,
BSMyJIbCHUIO, KUCeJb, crnpewu, VMHBEKLUMOHHEIM opemnapart, HaOUTOK

(HanpuMep, 3aMeHMTeJIb MOJIOKAa), MX KOMIIOHEHT, WM UX KOMOMHALMUM.

[293] B HEeKOTOPHX BapMaHTax OCYIeCcTBJIeHUsa, TeJjleobpa3Hasa
KopMOoBas mofaBKa IIpencTaBjisgseT coboM opraHoTrejlb. B HEKOTOPHX
BapMaHTax OCyIeCcTBJIEHUH, reJjieoBbpa3Hasa KOpPMOBasA nobaBKa
npencTaBJIgeT cobom nepopallbHuM TeJlb (To ecThb, TeJlb oJs
[IepopaljIbHOTO BBEIOEHUS) .

[294] B HeKOTOPHX BapMaHTax OCYmMeCTBJIeHMHS, KopMoBasd nobaBKa
CIYXUT B KauecTBe TIIOIOKOPMKU (To ecTs, nyisa poBaBJIeHMS  Ha
[IOBEPXHOCTL KOPMa MM HOJIS CMEeNeHrSI C KOPMOM (HaopuMep, C KOPMOM
OJIS XMBOTHHX)). B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHMSA, KOPMOBasd
notaBKa IIpelHa3HadeHa NOJIS BBeIeHUMA B QpopMe XUIKOCTU.

[295] B HEeKOTOpPHX BapMaHTax OCYyWeCTBJIeHUSd, OIIMCaHHHE B
n300peTeHnn JIMOQUIIN3UP OB aHHEIE KJIETKU M. elsdenii MOTYT
IpUMeHATLCS B KauecTBe XUIKOM KOPMOBOM HoBaBKM B pesyibTaTe
perMopaTUpPOBaHu4g, pPacTBOpPEHUS, CONIOMIIM B allUN n/nnm
CYCIEHIVMPOBAHUA JIMOPUIM3UPOBAHHEX KJIETOK B XUIKOCTMU.

[296] B HeKOTOPHX BapMaHTax OCYIMEeCTBJeHMHd, KopMoBasd nobaBKa
BKJIIOUAET HOCUTEJIL (TO eCcThb, OIMH MM OoJjiee HOCHUTeJIeu) .

[297] TlpuMepH TMIOOXOOAMMX HOCHUTeJIeM BKJOYUAalT, HO D2TUM He
OTpaHMUMBafa, PaACTUTEJBHEE MaTepualJiH (TO eCTb, PacCTeHMS IIOJIHOCTBIO
WM dYacTM pacTeHUM (Haopumep, ceMeHa, cTebjau, JMCTLA, LBEeTKU,

I/I/I/IJ'H/I, HallprMep, KOpHM), B TOM UWIMCJIe CYIIeHEe WJIM IIOIOBEPI'HYTHE
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obpaboTke pacTeHUA WIM YacTU  pacTeHuu), BEICYIIEHHOE 3EPHO
(HanpuMep, cymeHasa Oapma), JOIEepHY, KYKYPY3HYD MyKy, LUTPYCOBYIO
MYKY, OCTaTOUHHE IPOOYKTH BpoxeHns, V3MeJIbUeHHbe PaKOBUHE
YCTPHUl, TJIMHOIIOPOMOK TOHKOTO IIOMOJIa M3 aTTalyJbIMPOBAaHHOW TJIMHEH,
INMeHVWYHEEe OTPpyOM, PacTBOPKMMEE BeMecTBa MeJaCCh, MyKy KpPYIIHOTO
IIoMoJla M3 CTepXHeM KyKYyPYy3HOTO IIouaTKa, ChbedoOHHEe pacTUTeJIbHEBEe
BemecTBa, MyKy IIOIXKapeHHOM JIYIIeHOM Cou, KOPM M3 Pa3MOJIOTOM COu,
AHTUOMOTUUECKUY MMUILEJ UM, BEepMMKYJIMT, COK KYJbTYPHYD, MOJIOUHYIO
CHIBOPOTKY, MaJIb TOOEeKCTPHUH, caxaposy, OIeKCTposy, M3BECTHAK
(kapboHaT KaJbLUMA), PUCOBYID MeJlyXy, KYyJbTYpPH OPOXKEBEHX IpPUOOB,
CYIIEHHM KpaxMmall, aJIIOMOCHIIMKAT HaTpud, BOIOY, PacTBOPH COJIeMu,
CrmpT, KpeMHUMOpPTaHMUeCcKoe coeIVHEeHNe, BOCKH, BaseJInH,
pacTuUTeJIbHEEe MacJsua, [IOJIMB TUJIEHTJIMKOJIN, IPONUIIEHTJIMKOJIb,
JMUIIOCOMEI, caxapa, XeJjaTuH, JakKTo3y, aMuiIo3y, cCcTeapaT MaTrHUuA,
TaJjbK, [IOBEPXHOCTHO—aKTVBHEE BemecTRBa, KPEMHHUEBYIO KUCJIOTY,
BA3KUM HapaduH, ODapdioMepHOe MacJo, MOHOTJIMLUEPUIOH M OUTJIUIEPUIL
KUPHBIX KMCJIOT, HedTaHHEE 20UPH KMPHBIX KMCJIOT,
TUOPOKCUME TUJILEJIJIIIIOSY,  HNOJUMBUHWIINMPPOJIUIOH UM IOpyI'Me HOIOOOHEE
BemecTBa M MX KOMOMHAaLVM.

[298] B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHMS, KopMoBasd nobaBKa
BRJIIOUAET BCIOMOTATeJIbHOEe BemecTBO (TO ecThb, OIOHO wMIM 0OoJee
BCIIOMOTATEeJILHEX BelleCcTB) BRJUawIee, HO DSTMM He OI'paHMuMBag,
MOHOKPUCTAJIJIMUECKYID LeJUJIoJIo3y; JIaKTo3y; LIMUTPpaT HaTpua;, KapdoHaT
KaJblMa,; »OBYXOCHOBHHM dochaT KaJbUMI U ITUIMLMH; Pa3PHBXJIUTEIIN,
TakMe KakK KpaxXmalJl, HaTpusa KpaxMmaJl IJIMKOJIAT, KpocKapMeJljlo3a
HATPMSA M HEKOTOPHE KOMILJIEKCHBEE CUJIMKATH,; CBA3YIME BelecTBa MOJIA

I'paHyJIaAumm, TarrMe KaK IIOJIMBUMHWIIIIMPPOJIMIOH, TMIOPOKCHUITPOIIMIIME TIMJI—

LeJJInJio3a (HPMC) , TUIOPOKCUTIPONMIILLEJIIIIIO 3a (HPC), caxapo3s3a,
xeJlaTrH u apaBuUMCcKasg Kamenb ; HaIOJIHUTEJIN, Takme Kak
MaJIb TOOeKCTPUH; OCYMUTEJIN, Takue Kak OVOKCHUI KpeMHU I ;

IOTJIOTUTEJIM KHKUCJIopoda, TaKMe KakK ackKop®mHOBasg KUCJIOTa; U/WiIn
CMas3BEBaKIIME BeOEecTBa, TakKMe KaK CcTeapaT Mal'HuUs, CTeapuHOBas
KMCJIOTa, IUMlepunbereHaT M TallbK.

[299] B HeKOTOPHX BapMaHTax OCYMEeCTBJIeHMHS, KopMoBasd nobaBKa
OpencraBJgeT cobo¥ TpaHyJly, BKIOUYAKIY: CepOlleBMHY, BRKJIOUAKIYIO
KJIeTKM M. Elsdenii wW/WIM KOPMOBYH m»OOaBKY, U CJIOM TIOKPHITUA
[IOBepxX CepllleBMHEI. B HEeKOTOPHX BapMaHTax OCymeCcTBJIeHUSa, CJIou
IIOKPHTUA IOpedcTaBJgeT coOoM TI'MIPATUMPOBAHHEM COJIeBOM Dapbep.
CoJieBoe [IOKPHETHE MOXeT obecreumMBaTh TIOBHIIEHME

TEPMOTOJIEPAaHTHOCTHM, VYIJIyUIIeHMe COXPaHeHMA CBOMCTB IIprM XpaHeHUnM ™
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SallMTEI OT IOIPYI'MX KOMIIOHEHTOB B TI'pPaHyJlaX, KOTOPEE B IIPOTMBHOM
Cllydae, MOTYT OKa3EBaThb HeT'aTMBHOE BOBHeﬁCTBMe, HallprMep, Ha

CTabUIILHOCTL KJeTok M., Elsdenii, W/WIM Ha KOPMOBYKD HOOaBKY.

[300] B HEKOTOPEIX BapMaHTax OCYIIECTBJIEHUL,
JIMOQUITN3UPOBAHHEE KJIETKU M. elsdenii CMelBanT C CYXUM
nperapaToM  0OBaBOK, BRJIOYAMNM, HO STUM  He orpaHMuYMBad,

cybcTpaTH OJIS BHpallMBaHMA, OQEepMeHTH, caxapa, YIJIeBOIOH, 5SKCTPaKTH
M YyCKOpAKIMe pPOCT MUKPOMHIPeIMeHTH. Caxapa MOI'yT BKJKUYATE, HO
DTUM He oT'paHMuUMBag, JIaKkTo3y, MaJIbTO3Y, OEeKCTPO3Yy,
MaJIb TOOEKCTPUH, IJIOKO3Y, OPYKTO3y, MaHHO3Yy, Tarartosy, copbosy,
paddrHOzZYy, aMMIIO3y, KpaxMmall M TajlakTozy. ColepXaHUe Ccaxapob
MOXEeT WM3MeHAThLCH B OuamnaszoHe 50-95%, mbo @O MHIMBMIOYAJILHOTO
caxapa, JubO OJgsa KOMOMHalMM caxapoB. OJSKCTPaKTE MOI'yT BKJIOUYATEH,
HO D2TMM He OT'paHMuUMBAaL, OPOXKEBEHEe TPUOH WMIM O(epMeHTMPOBAaHHEE
OCTaTKM IOPOXKEBHX TIpubOOB B 1ImanasoHe 5-50%. Cy0®cTpaTe 0OJI4
BHpallMBaHMa MOTYT BKJIOUATL, HO STHM HEe OTIpaHMUMBAaLg, TPUITHUKA3Y,
C CcomepXaHMeM B OualnaszoHe 5-25%; JjlakTaT HaTpuA, C COIepXaHUEM B
ouamnaszoHe 5-30%; m Tween 80, C coIepXaHueM B »Ouamna3oHe 1-5%.
Y1TJeBoOs MOTYT BKJIOUATL, HO D2THMM He OTpaHMUMBaA, MaHHUT, Ccopbur,
AOOHUT M apaduT. YIJIEBOOE MOTYT cCcoIepXaTbCad B Ouanaz3oHe 5-50%
VHIVBUOYAJLHO MJIM B KOMOMHALMM. MUKPOMHIPEOMEeHTH MOTYT BKJIOUATL,
HO 2TMM He oT'paHMumMBasg, kapboHaT KajJblMag, C COIOepXaHMeM B
omnanazoHe 0,5-5,0%; xJjopuno kaJblLMsg, C COIOepXaHreM B IMalla30He
0,5-5,0%; gnouxkamunpochaT, <C comepxaHumemM B nOuanasonHe 0,5-5,0%;
bochaT KaJbpLMA, C CoIepxXaHueM B nOmanazoHe 0,5-5,0%; npoTemHarT
MapraHlla, C coIepXaHrMeM B m»Ouamnas3z3oHe 0,25-1,00%; wu wMapraHel, cC
comepxaHueM B mnmamnas3oHe 0,25-1,00%.

[301] B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHMHA, KOPMOBYK HOOaBKY
M., elsdenii NOpUTOTAaBJIMBAKT IIyTeM CMENeHMS (HalpuMep, C IIOMOILI0

MMKCepa) KJeTok M. elsdenii, B TOM UMCJEe KYJbTYPH, BKJIOUAKIENH

STHU KJIIeTKM I/I/I/IJ'H/I J'H/IOC]_)I/I.J'H/I3MpOBaHHBIe KIIETKV, C JIOBIMI
OOIIOJIHMT eJIb HEIM KOMIIOHEHTaMM KOpMOBOIZ nobaBKU (Hanpyﬂvlep, C
HOCHUTeJIeM I/I/I/IJ'H/I BCIIOMOT'aTeJIbHEIM BEIEeCTBOM) . B HeKOTOPEX

BapMaHTax  OCYHMeCTBJIEHUSA, KOMIIOHEHTH  CMENMBAKRT C I[IOJYUYEeHUEM
OOHOPOIHOM CMecCHu.

[302] B HeKOTOPHX BapMaHTax OCYMEeCTBJeHMHS, KopMoBasd nobaBKa
opencraBygeT coboyM KOpMOBYI IoOaBKY IOJS I[IOOKOPMKM KMBOTHHX,
BRJIDUAKIIYIO OIMCAHHHE B M300peTeHMM KJeTku M. elsdenii (HanpuMmep,
JMOPUIIM3VPOBAaHHEIE KJIETKM) WM HOCUTEJb. B HEeKOTOPHX BapMaHTax

oCymeCTRBRJICHMA, HOCHUTeEeJIb BBI@I/IpaIOT ns3 T'PYIIIIH, cocToqmen ns
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MOJIOUHOM CHIBOPOTKM, MaJlb TOOeKCTPHUHA, caxapo3H, OeKCTPO3H,
M3BEeCTHAKA (To ecTh, kapboHaTa  KaJblug), PUCOBOV  WeJyxu,
KYJILTYPH OPOXKEeBHX T'pubOB, CYXOT0O Kpaxmaja ¥ aJioMOCUJIMKAaTa
HaTPpMA, MOJIOKa, BOOHE M MX KOMOMHALUMN.

[303] B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHMHI, KopMoBasd nobaBKa
OJIS KMBOTHOTO TIpencTaBJigseT coboM KUceJb, CcoOper win JodaBKy
3aMeHUTeJII MOJIOKa, BKJUAakIMe OINMCAaHHHE B M300peTeHuM KIeTKU M.
elsdenii (HamnpuMmep, JIUOOMIMBUMPOBAHHEE KJIETKM) ¥ BOIOPaCTBOPUMEIM
HOCUTEJIbL. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHMS, HOCUTEeJIL BHOMpAT
M3 TPYINIIH, COCTOAmMEeN M3 MOJIOYHOM CHBOPOTKM, MaJlbTOOeKCTpMHA,
caxapo3H, IOeKCTPOS3H, CYXOTo Kpaxmala, aJIIOMOCUJIMKAaTa HaTpud,
MOJIOKAa, BOIH M MX KOMOMHAaLWM.

[304] B oOOHOM acIlleKkTe, HacCTodllee U300peTeHMe OTHOCUTCHI K
IMIMEeBOMY IMNPOIOYKTY (HalpuMep, OUIEeBOMY NPOOYKTY OJIS XMBOTHOTO),
BKJIOYAKIIEMY KJIETKU M. elsdenii (HanmpuMmep, ONMCaHHEE B
n3006peTeHnn JINOQUIIN3MPOBAaHHEE KJIETKMU, HallpuMep,
JIMOQUIIM3MPOBAHHEE KJIETKM, IIOJIYyUYEeHHEE OIMCAaHHEIM B M300peTeHuUn
criocobom) U/UIM  ONMCAHHYH B U300peTeHMM KOPMOBYI IOOaBKY.
[IumeBOM NPOOYKT IpedcTaBJigeT cofoM JodoM OIMIeBOM MNPOOYKT IJisg
XMBOTHOTO (TO eCThb, IJIS He OTHOCHAIMXCS K UeJIOBEKY XMBOTHHX WK
noJis JiomeM) M BKJOUaeT KaK TBepldwe, TakK ¥  XUIKKME KOMIIO3ULIUN .
[InmeBEle OPOOYKTH BKJIOUAKT, HO STHMM He OI'PaHMuMBag, OOMelpUHSATHE
IMmeBsle  MIPOIOYKTH; XUOKME  IPOIOYKTH, BKJIOYASA  BOLY, MOJIOKO,
HaIMTKU, TepaleBTUUECKMEe HalUMTKM ¥ IOIUeTOJIOTMUEeCKMe  HalUMTKU;
OYHKIUMOHAJIbHEE I[IMIEeBEEe NIPOOYKTH,; »HoOaBKM; OMOJIOTUUECKM aKTUBHLHE
noBaBKM; IOeTCKMe CMecHu (To ecTh, -OJIA »IOeTeHHmelM 3Bepel U OeTen
yeJIoOBekKa), B TOM uUMCJe CMEeCH OJIS HEeIOOHOmMEeHHBX IeTel M IeTeHbIel;
KopMa IJig ©OepeMeHHHX WJIM KOPMAINMX XMBOTHHX,; KOpMa -IJIS B3POCJHX
XIMBO THEIX u TTOXMJIBIX XMBOTHEIX . B HEKOTOPHIX BapMaHTax
oCcymeCcTBJIEHULI, KOpM  BKJIDUaeT  XUIKOCTDL (HampumMep, HaIlIMTOK,
HalopuMep, BOLOY, MOJIOKO MJIM  3aMeHMTeJIb  MOoJIoka), BKJIIOY A0 10
KOPMOBYI ITOOABKY.

[305] B @mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K

KOMIIO 3L, BKJIDU AN OIIMCaHHEIE B MBO@peTeHMM KIIETKM M.

elsdenii (HanpuMmep, JUOOUIMBVPOBAHHEE KJIETKM) U/MIM  KOPMOBYIO
0OBOaBKY. B HEeKOTOPEIX BapuaHTax OCyWeCTBJIEHUSI, KOMIIO3ULM A
BRJIOUAET JINOQUITN3UPOBAaHHEE KJIeTKU M. elsdenii [IOJIy4YEeHHEIe

PaCKpPETEIM B M300peTeHMM CIIoCOOOM.
[306] B HEeKOTOpPHX BapMaHTax OCYIMeCTBJIeHUS, OIIMCaHHHE B

nzobpeTeHnn KJIeTku M. elsdenii (HanopuMmep, JMOOUIM3UPOBAHHLE
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KJIETKM) u/ KopMOBasa nobaBka MOTYT OHITE IIOOBEPTHY TH
OOIIOJIHUTeJIL HOM XVIMMUECKOM W dusmUUueckom MOOMOUKALUA W
o0bpaboTke, MCXOOSA U3 OpedbABJIAEeMEX TpedoBaHMM K  KOMIIO3MLUUMU,
JIIOOEM M3BECTHBEIM MEeTOIOOM.

[307] Komnozmuumsa IO M30OPETEHMI MOXET BKJIKOUATHE OINHO WM
BoJee BCIIOMOT'aTeJIbHEIX BEmecTB. B HEKOTOPHIX BapMaHTax
OCYIIECTBJIEHUH, BCIIOMOT'aTeJIbHOE BemeCcTBO MOXET IpenCcTaBJIATh
coboM, HO D2TUM He OTpaHMUMBAasg, MeJIOUHOEe BelecTBO, CTabuian3aTop,
AHTHMOKCUIOAHT, CpencTBO i [IOBHIIEHU S anresuu, pasznenswniee
CpeICTBO, CPeOCTBO MOJ4 HaHEeCeHMS IIOKPHETHSA, KOMIIOHEHT BHEMHEeN
base, KOMIIOHEHT nOJIS KOHTPOJMPOBAHMSA BHCBOOOXIEHMS, PaCcCTBOPUTEIDL,
[IOBEPXHOCTHO-AaKTMBHOE BeIleCTBO, YBJIQXHAKIEe BelleCTBO, OydepHoe
BemecTBO, HAaIOJHUTEJL, CMATUanlee CPeOCcCTBO MM UMX KOMOMHALMMN.
BcrioMoTaTeJsIbHEE BemecTBa, IIOMMMO Tex, KOTOPHE OIIMCAaHE B
n3o0bpeTeHnn, MOTYT BKJIIOUATH BCIIOMOT aTeJIbHHE BemecTRBa,
IpuBeleHHEe, HO STMM He OoTpaHMuMBas, B MOHOTpadmm Remington: The
Science and Practice of Pharmacy, 215 ed. (2005). OTHeceHUe
BCIIOMOTATE&JILHOTO BemecTBa B M300peTeHMM K KOHKPETHOM IpyIlle
(HanpuMep, "pacTBOPUTEJIL") opecijenyerT TOJIBKO  WJIJIOCTPaTUBHEE
e, ¥ He oI'paHMuMBaeT QYyHKIMOHAJLHYI pPOJIb BCIOMOTaTeJIbHOTO
BemecTBO. KOHKpeTHOe BCIOMOTAaTeJIbHOE BeleCTBO MOXeT IIollalmaTbh BO
MHOTME TPYIIIE Ha OCHOBe OYHKIMOHAJILHOM KJIACCUIMKALUMA.

[308] B HEKOTOPEIX BapmMaHTax oCcVyIlleCcTBJIEHUS, KOMIIO 3ULIM A
OpencraBJjgeT cobol dapMalleBTUUECKYD KOMIO3ULMI (HaIpuMmep, OJId
JleueHus XIMBO THEIX nim Jonen) . B HEKOTOPHIX BapMaHTax
OCYMeCTRBJIEHN, KOMIIO3UIUSA IIpelcTaBjisgseT CcoboM OPOOYyKT JeuebHOTO
OUTaHua (HaopuMmep, OPOOYKT Jeue®HOTI'o MNOUTaHMS OJIS KUMBOTHHX) .
[IpooyKT JileueBHOT'O MIMTaHMA BKJIoOUaeT B cedg IOIMIEeBOV MIPOOVKT,
KOTOPHEM HAXOOMUTCHA B KOMIO3ULUMM, IIpedHal3HaAUeHHOM MOJd IIoTpedJieHUsd
MM  HapyXHOTO IIpMMeHeHMsa IIon HabjogeHMeM  Bpaua (HampuMep,
BeTeprHapHOT'O Bpayda), M KOTOPHM IIpedHasHadueH o4 CHeunupruuecKon
oIVeToTepaluM COCTOSHMSA, OJIA KOTOPOTO IMIPedbABJILITCA XapaKTepHHe
ocoBrle TpeboBaHMA K IIMTaHUD, OCHOBAHHEIE Ha  OofmeNpr3HaHHHX
HayUHHX IPUHLMKIIAX, YCTaHOBJIEHHEIX B pes3yJbTare MeOUIVHCKUX
uccJenopaHun. B HEeKOTOPHIX BapMaHTax ocymeCcTBJIeHUST,
bapMalleBTUMUEeCKAad KOMIIO3MIMA BKJIOUaeT (QapMalleBTHUECKM IIpMeMiIeMoe
BCIIOMOTaTeJIbHOEe BemMeCcTBO. B HEKOTOPHX BapMaHTax OCYyIecTBJIeHUSd,
TepMuH "dapMalleBTHUECKM IOIpuemsieMoe" BemecTBO O3HavaeT BemMecTBO,
omoBpeHHOE  Opr'aHOM T'OCYHOapCTBEHHOTO  ylOpaBJIeHMS WM  OpPIT'aHOM

YIOpaBJIeHMA WIITaTa WM IIpvBeneHHoe B Odapmakoler CIA miIM B IPYI'UX
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O@HlerMSHaHHBIX MEXIOIYHaAPOIOHEX (]_)apMaKOHeFIX IJIA IIPVMMEeHEHN A Ha
XKMBOTHEIX, M, 0OoJiee KOHKPEeTHO, Ha JIIAX.

[309] B ciyuyae mepopallbHOTO BBEIEHMS KOMIIO3ULIMMK, KJIeTku M.

elsdenii (HanmpuMep, JIMOOMIIN3VMPOBAHHEE  KJIETKU) I  KOpMOBasd
nobtaBKa MOTYT OBITH 0O0BeIVHEHH c XOPOIIO V3BEeCTHBMA
BCIIOMOTAT&JIbHEIMM  BelleCTBaMM. Takue HOCUTEJIM MOTYT, HallpUMMepP,

IIOBBOJIATE HNPUITOTABJIMBATE KJIeTKM M. elsdenil MM KOPMOBYID HOBABKY
no wmz3obpereHur B dpopmMe  TabieTok, IWJIJIE , opaxe, KarcyJ,
XKMOKOCTEM, TeJlel, CUPOIIOB, IJIaMOB, CYCIIEH3UM M B OPYTUX I10I0OHEBX
bopmax, nJis IepopaIbHOTO BBeIeHUS cyB®bBekTy, IoaBepIraeMoMy
JIeUEeHNIO . B HEKOTOPHX BapMaHTax OCYyImeCTBJIEHUST, KOMIIO 3ULIM I
nopencraByggeT coboym TabJjeTKy, OUII, KalCyJOBUAOHYID TabJeTKy WJIu
KarncyJsiy. Ilooxomgmye BCIOMOTAaTeJIbHEE BelecTBa BKJIOUAKT, HO DSTUM
He oT'paHMuMBasg, HaIOJHUTEJ M, Takue KakK caxapa, B TOM UMKCJe, HO
TMM He OT'paHMUMBASg, JaKTo3a, caxapo3a, MaHHUT, U Ccopdbur;
LIeJIJIIOJIO3HEE  COCTAaRH, TakmMe  Kak, HO DSTMM He  OoT'paHuuuBafg,
KYKYPY 3HHM Kpaxmall, [Ie HUYUHBI KpaxmaJ, PUCOBHM KpaxmaJ,
KapTobesbHEM Kpaxmal, XeJlaTUH, TparakaHTOBasg KaMenb,
MeTHUIILEJIJIIIO3a, TUOPOKCUIIPOIIMUIIME TUJILEJIJIINIIO 34 , KapOOKCHUME THUII—
LeJJIoJIoB3a HaATPUA U IIOJUBUMHUINMPPOIMIOH (PVP). Ilpu Heo®BXOoOMMOCTMU,
MOTYT OHTE »OOOaBJIEHH Pas3pPHXJIUTEJM, Takue Kak, HO 5STUM He
oTrpaHMUYMBAaSL, CTPYKTYPUPOBAHHEM  [IOJIMBUHMUIIIMPPOJIMIOOH, arap WiIu
aJILbTMHOBAS KMCJIOTa WJIM e€e COoJIb, Takasd KaK aJbIMHaT HaTpudg.
KoMIIo3ulnyM, KOTOPHE MOTYT IMIPMMEHSTLCS IIepPopalibHO, BKJIOUAT, HO
STYM He OT'paHMuMBasg, KaICyJEl, M3TOTOBJIEHHHE M3 XeJlaTMHa, a TakKxke
MATKUE TepMe TUYHEE KaricyJisl, M3TOTOBJICHHEE "3 KeJlaTrHa un
mwlactTupmkKaTopa, TaKoTo KakK IUIMLEePUMH WM COopOuT. B HEKOTOPHX
BaprMaHTax OCYIeCTBJIeHUd, JeKapCTBeHHasa ¢opMa OpencTaBJigeT codon
JIeKapPCTBEHHYIO bopmy us PACTUTEJIEHOTO CHPb 4, KOTOPYIO He
MB3TOTABJIMBALT M3 KOMIIOHEHTOB BEIEeCTB XWUBOTHOTO IIPOUCXOXIECHUS U
KOTOpas He COIEPXMT Kakme—JmOO TakKMe KOMIIOHEHTH. B HEeKOTOPHX
BapMaHTax OCYIEeCTBJIEHMS, JieKapCTBeHHas dopMa M3 PaCTHUTEJLHOTO
CHPbSA HNpencTaBigeT coBoM KalCyJly M3 PacTHUTEeJIbHOTO CHPLA.

[310] B opmnHOM acnekTe, HacTodmee WMW300peTeHMe OTHOCUTCH K
KarcyJe, BKJOUAKIEX OINMCAHHHE B M300peTeHMM KJeTku M. elsdenii
(HamopumMmep, JIUOOMIM3MPOBAHHEE KJIETKM) MU/MUIM KOPMOBYID »HoOaBKy. B
HEKOTOPHX BapMaHTax OCYIEeCTBJIEHMS, KaIllcyJla I[IpeIcTaBJjgeT cofon
XKeJIATHMHOBYID  KAICyJly. B HEKOTOPRX BapraHTax oCymeCcTBJICHUL,
KarncyJja BKJOYaeT OINMCaHHEE B M300peTeHMM JIMODMIIM3MPOBAHHEE

KJeTku M. Elsdenii, IOJIydeHHHE OIMCAHHEM B M300peTeHMM CIOoCcoBoM,
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WM  KOPMOBYI 1Ho0GaBKy. B HEKOTOPHX BapMaHTax OCYIMeCTBJIeHWUS,
KarcyJa ABJISAETCH 6uopasyaraeMo. B HEKOTOPHX BapraHTax
OCyMeCTBIJIEHUS, KalcyJa pencraBisgeT cobom tropasaraeMyn

XeJIaTMHOBYID KallcyJy.

[311] B nmOpyroM acIeKTe, HacTodAlmee M300peTeHMe OTHOCUTCH K
VMHKAaIICYJIMPOBaHHOM JINOOUINBUPOBAHHOM KOMIIO 3ULINN, BKJIIOUAMEN
aHasrpoOHHe OakTepuaJibHEE KJIETKM, I'IOe JIUMOOMIM3UPOBAHHEM IIOPOMOK
VMHKAICYJIMPYIT TIIYyTeM pachpenejieHusd JMoOUIM3UMPOBAHHOTO IIOpOoIKa B
HarpeToM  MacJe. B IpyTOM acriexTe, HacTodmee n3obpeTeHue
OTHOCHUTCH K  MHKAICYJMPOBAHHOM  JIMOQUIM3MPOBAHHOM  KOMIIO3UILINNA,
BKJIOUakme wJeTku M. elsdenii, TIOe JIUOOMIMBUPOBAHHEI IIOPOMOK
VMHKAICYJIMPYIT TIIYyTeM pacopenejieHusd JMoOUIM3UPOBAHHOTO IIOpOoIKa B
HarpeToOM MacJie.

[312] B @OpyroM acIleKTe, HacTofmee u300peTeHMe OTHOCUTCSH K
HabopaM WM YyIaKoBKaM, BKJIOUAKIMM OIMCAHHHE B M300peTeHUM KJIIETKU
M. elsdenii, XOpMOBHe mHOoGaBKM, KOopMa MU/UIM KOMIO3ULUM. Ha®OpH
WM YIIaKOBKM MOTYT BKJOUATHL KOMILJIEKTH KOPMOBOW Io6GaBKM, KOpMa,
KOMIIOBULUNY  MJIN  UX KoMOMHAaLMUM (Hampumep, OOVH  WJIU BoJiee
KOMILJIEKTOB) . B HEKOTOPHX BapMaHTax OCYINEeCTBJIEHMSA, Habop BKJIWUaeT
JIMOOUIIMBUPOBAHHEE KJIETKM, IIOJIYUEeHHBIE PACKPHTEM B M300peTeHUM
crioco®oM, OIIMCAHHYI B M300peTeHVM KOPMOBYH HOOOABKY WMJIM OIMCAHHYIO
B M300peTeHUM KallCyJy.

CrnocofBH BBeIEHMSI XMBOTHEM KJIETOK aHAa®poOOHHX OakTepwui,
KJIETOK aspoBHHX BakTepuii /MM KISTOK OPOXXKEBHX I'PUBOB

[313] B oOHOM acHnekTe, HacTodmee wM300peTeHNe OTHOCHUTCH K
crocofy BBeIeHMI XMBOTHOMY KJIeTOK M. elsdenii.

[314] B opOHOM aclHnekTe, HacTodmee wM300peTeHVMe OTHOCHUTCH K
crnocofy BBeIeHMS XMBOTHOMY KJIeTOK Megasphaera.

[315] B omOHOM acHnekTe, HacTodmee wM300peTeHMe OTHOCHUTCH K
crioco®y BBeIeHMI XMBOTHOMY KJIETOK aHanpoOHHX OakTepul. B Ipyrom
aclekTe, HacTosdAmee u300peTeHMe OTHOCUTCA K crIocody BBedeHUA
XMBOTHOMY KJIeTOK Bifidobacterium, TakKuMx KakK B. breve, KJETOK
Lactobacillus, mTakmx kKak L. plantarum, =xJjeTor Bifidobacterium,
TaKMX kKak B. animalis subsp. lactis, KJeTok Pediococcus, TaKHuX
Kak P. acidilactici, xJjetTok Lactobacillus, Takumx kak L. casei
cells.

[316] B oIOHOM aclHnekTe, HacTodmee WMW300peTeHMe OTHOCUTCH K
crioco®y BBeIeHMSA XUBOTHOMY KJIIETOK aspoOHHX OaKTepui. B IpyToM
aclekKkTe, HacTodAmee u300peTeHMe OTHOCUTCHA K crIocofy BBedeHUA

XUMBOTHOMY KJIeTOK Bacillus, TakuUxX Kak KJeTku B. subtilis.
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[317] B oIOHOM aclnekTe, HacTodmee W300peTeHMe OTHOCUTCH K
crnocofy BBeIOeHMS XMBOTHOMY KJIETOK JIPOXKeBHX TIpuboB. B Ipyrom
acrieKkTe, HacTodlmee WM300pPeTeHMe OTHOCUTCHA K crnocofy BBeIOeHUS
XMBOTHOMY KJIETOK Saccharomyces, TakuMxX Kak KJIeTku S. boulardii u
KJIeTKM S. cerevisiae.

[318] B HEKOTOPEX BapMaHTax OCYIEeCTBJIEHUHd, CI0OCO0 BKJIKUAET
BBeIOeHMEe XMBOTHOMY OIIMCAHHEX B M300peTeHUM KJeTok M. elsdenii,
KOPMOBOM moBaBKM, KOpMa MJIM KOMIIO3MLIMM (HaIpuUMep, KallCyJH) .

[319] BremeHmMe MOXeT OBTE OCVYIIECTBJIEHO JIOOBM IIOOXOISMMM
crocoboM, B TOM UMCIe, HallpUMep, I[IepopallIbHO (TO €eCcTb, IIYyTeM
OPOTJIATHBRBAHUSA KUOKUX WJIM TBEepPIhX I[IepOopalJibHHEX KUCEeJIsa, KOPMOBOMU
notaBKM, KOpMa, KOMIO3ULUNM WM KaIlCYJIE), I[OIYyTeM pacIlBJIeHUMS Ha
TeJIo (TO eCTb, IIyTeM TOHKOTO PAaCIHIbJIEHMS) U/UJIM IYyTeM VHBLEKLMWN.

[320] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUS, CIOCOD BKJOUYaeT
BBeOeHMe TBepOoIl'o BellecTBa, JXUIKOCTU WMIM TeJsd, comepxamero
KJIeTku M. elsdenii.

[321] B HeKOTOPHX BapMaHTax OCYMEeCTBJIEHUS, CIOCOD BKJIOUYaeT
BBeOeHME TBEepOoOn KOPMOBOM nodaBkH, comepxamen KJIETKU . B
HEKOTOPEIX BapMaHTax OCYIeCTRBJIEHUSI, TBephad KopMoBad nobabBka
opencraBJjgeT cofo¥ TIIOPOMOK (HAIpMMep, CHIIYUMM IIOPOWOK), TPpaHyJy
(TO ecThb, TPaHyJIAaAT) , JacTHULY (TO ecThb, TBepIOHEe YaCTULH) ,
MUukpochepy, OpUKeT, BOINOPACTBOPMMEI KOHILEHTPAT, I[IacTy, IIWUJIoJI0,
TadbJeTKy, IOYCT, MX KOMIOHEHT, MJIM MX KOMOMHALIUM.

[322] B HEeKOTOPEHX BapMaHTax OCYmMEeCTBJIeHMS, CI0oco0 BKJIOUAET
BBeIeHMe XUIKOM KOPMOBOM ImoBaBKM, BRJIOUAKIEN KJIEeTKM. B HEeKOTOPHX
BapMaHTax OCYyIEeCTBJIeHUS, crnoco® BKJKOUaAeT BBeIOeHMe KJIETOK B
XUIKOCTE . B HEKOTOPHIX BapMaHTax OCymeCTRJIEHU, KUIKOCTD
opencraBJgeT coboM pacTBOp (HaopuMep, BOOHHEM, OpPTaHUUYECKUM WJIU
BOOHO—OPTaHMUeCKMIM PacTBOP), CYCIEeH3MIO, 5SMYyJIbLCUID, KUCeJbL, CIpel,
MHBEKIUMVOHHEI IIpelapaT, HalMTOK (HalpuMep, 3aMeHUMTeJIb MOJIOKa), HuX
KOMIIOHEHT WIIN X KOMOMHALIN . B HEKOTOPHIX BapMaHTax
OCYIECTBJIEHUA, XMUIKOCTE BBOIAT IIepOopaJIbHO WJIM IIYTEM PacClbJIeHUSA
XMIOKOCTM Ha XMBOTHOE.

[323] B HEeKOTOPHX BapMaHTax OCYmMEeCTBJIeHMHd, CIOCcOo0 BKJIKUAET
oBpeIMHeHMe KJIeTOK M. elsdenili wiIM KOPMOBOM »noGaBKM, BKJIOYALIEN
KJIEeTKM, C IPpYTOM KOPMOBOM HOOOABKOM OJIS XMBOTHOTO C (QOpPMUPOBAaHMEM
no®aBKM WMJIM 3apaHee TIOIPUTOTOBJIEHHOM CMeCcH IJIS BBeIeHUS B KOPM
XMBOTHOTO. B HEKOTOPEX BapMaHTax OCYIMEeCTBJEeHMHd, Ipyrasd KopMoBas
nofaBKa BKJOYAET KJIETKM, He ABJISOMMMUCS KJeTkaMmu M. elsdenii.

[324] B HEKOTOPHIX BapMaHTax OCYIeCTBJIeHNUSd, KJIeTkn M.
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elsdenii (HanmpuMep, JIMOOUIIN 3P OBaHHEE KJIETKU) MOTYT OBITH
noBaBJIeHEl K KOPMOBOM HmoOaBkKe B QopMe XMAOKOCTM (HamopuMep, B GopMe
OyJIbOHa VIV MSCHOTO OyJIbOHA, BKJIOUAKIMETO, HalprMep,
perMopaTUPOBaHHEE  JIMOQUIIMBUPOBAHHEE  KJIIETKU) , B dopMe IacTH
PEeCYCIeHOUPOBaHHBIX KJIETOK VI B dbopme JIMOPUIIN 3P OBaHHBIX
(HanpuMep, JUOOMIIM3MPOBAHHEIX) KJIETOK. MUKPOOPTAHM3ME, BKJIKUYAKIME
JINOOMIMBUPOBAaHHEEe M. Elsdenii, MOTYT OHTE TaKXe MHKAIICYJMPOBAHE
lepen nobarBJieHUEe B KOPMOBYIO no0aBKy. MoryT OHITH Takxe
[IPUTOTORJIEHE JIeKAPCTBEHHHE  QOPMEL (HallpuMep KMUCeJIb  3aldaHHOTO
oBbeMa MM KallCYJIH), W, IIpM HeOoOXOOUMMOCTM, MUKPOOPITaHM3MEL MOTYT
OBITE notaBJIeHH HEIIOCPEeOCTBEHHO B KOpM KUBOTHOT'O nyTeMm
OMNPHICKUBAHUA XUIKUM OyJBOHOM U/MIN JIMOQUIIM3UPOBAHHEMM KJIe TKaMU
[IOBEPXHOCTM KOpMa WMJM IIyTeM CMelleHMS C KOPMOM.

[325] B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUS, CIOCOD BKJOUYaeT
perugpaTUpoBaHMe TBepIOo¥ KOPMOBOM HoBaBKM (HaIpMMep, IIOPOoMKa,
TpaHyJiiTa, TBEPOHX YacTull, MUKpochep, OpuKeTa, JIUOOUIINIUPOBaAHHEX
KJIeTOK MJIM MX KOMOMHAaLMM) C IIOoJyUYeHMeM XUIKOCTU OJIS BBEeIeHUS.

[326] B HeKOTOPHX BapMaHTax OCYIMEeCTBJIEHUS, CIOCOD BKJIOUYaeT
HaHeceHMe KJeTok M. elsdenii Ha KOPM XMBOTHOTO C IIOMOMBI CUCTEME
OOCTaBKM, KOTOopasda perMipaTupyeT TBeplyl KOPMOBYKD OHOOaBKY WM
JIMOQUIIM3VPOBaHHEE KJIEeTKM, B TOM UMCJe M Ha OCHOBe of0eclneueHUS
OOHOPOIHOCTHU cMecu oT napTumn K napTumM. HampumMmep,
JIMOOUIIMBUPOBAHHEM IIOPOMOK MOXeT OHTL BalpPyXeH U3 IIOJIMBUHUIIOBOTO
OYHKEPHOTO IMMTATeJyII B IIPOMEIBOUHYK CHUCTEMy, KoTopasd pa30aBigeT
[IOPOMOK M opomaeT MM KOPM, IIpedHa3HAUEHHHM IJIS CMeIleHUS.

[327] B HEeKOTOPEHX BapMaHTax OCYmMEeCTBJIeHMS, CI0oco0 BKJIKOUAET
HaHeCeHMre KJIeTOK M. elsdenii Ha KOPM XMBOTHOTO C MCIIOJIL30BAaHMEM
OBBEMHOTO moszaropa c OYHKepOM oA XpaHeHN g, Hanpumep,
JMOPUIIM3VPOBAaHHEE KJIEeTKM (HalpMMep, I[IOPOIokK, BKJUAKMME KJIETKU)
MOTYT XPaHUTbCA B OYyHKepe IJIA XPaHeHMS UM pas3TlpyXaTbCd B BaHHY C
BOOOM WMJIM XUIOKOCTLID HEeNOCPeICTBEeHHO IIepell pPaclOpHCKMBaHMEeM Ha
KOPM XWMBOTHOTO.

[328] B oOIOHOM aclHekTe, HacTodmee WMU300peTeHMe OTHOCUTCH K
crioco®y JieueHUSI WIM TIpeIOoTBpalleHMI COCTOSHMA WMIM pPacCcTpoMCcTBRa,
CBA3aHHOTO C MOPOOYKIMEeM MOJIOUHOM KMCJIOTH B XeJIyIOUHO—KUIIeUWHOM
TpakTe XMBOTHOTO, BKJKOUAKIEMY BBeIeHMEe XUBOTHOMY 53QOeKTUMBHOTO
KOJIMYEeCTBA OIMCAHHHX B M300peTeHMM KJIeTOK M. elsdenii (HanpuMmep,
JIMOOMIMBUPOBAHHEX KJIETOK) , JMOOMIM3UPOBAHHEX KJIeTOkK M. Elsdenii,
[IOJIYYEHHBIX OTIMCaHHHEM B n3o00peTeHUn criocofoM, OIIMCaHHOM B

n300peTeHnr  KOPMOBOM  HOOABKM  WMJIM  OIMCAHHOM B  M300peTeHuH
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KOMIIO3ULINY (HalpuUMep, KallCyJIH) .

[329] B HEKOTOPHX BapMaHTax OCYIMEeCTBJIEHVS, COCTOSHUE WU
PaCCTPOMCTBO TIpencTaBysgeT coboM aluuMmo3. B HeKOTOPHX BapraHTax
OCymMeCTBJIEHUSA, COCTOSHME WM pPaCCTPOMCTBO IMpPencTaBJigeT cobon
PYOLOBEM alMOo3. B HEKOTOPHX BapMaHTax OCymMeCTBJIEHMS, COCTOSHUE
WM PacCCTPOMCTBO IIpeICTaBJIgeT CoOOM pecnMpaTopHoe 3abojieBaHMe. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIeHMA, COCTOSHME WM pPacCCTPONCTBO
nopeIcTaBJigeT CcoOOM JIaMMHUT. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUS,
COCTOSIHMEe WJIM PacCTPOMCTBO IMpencTaBjigeT cobor uHOekUmMw. B
HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS, MHOEKUMS BH3BaHa CaJIbMOHEJIJION
WM  KaMIMJIoOaKTEepOoM. B  HeKOTOPHX BapMaHTax  OCyleCTBJIeHUH,
caJIbMOHeJlJIa npencraByigeT cobon Salmonella enterica n/nnm
Salmonella bongori. B HEKOTOPEIX BapMaHTax OCVYIeCTBJIEHUA,
CepoJIOTMYECKYM TUIIOM CaJlbMOHeJJla fABJseTcsa Salmonella Typhimurium
u/ Entiritidis. B HEKOTOPHX BapMaHTax OCymeCTBJIEHUS,
KaMnuyobakTep  OpelcTaBJIfAeT cobon Campylobacter  jejuni NI
Campylobacter coli.

[330] B @OpyroM acIlleKTe, HacCTosmee Mu300peTeHMe OTHOCUTCSH K
criocofy IIpeOOoTBpAalleHUA WM CHWXKEHMSA poCcTa YCJOBHO-IIATOT'€HHOTO
MUKPOOPTaHu3Ma B KeJIYyDOUHO—KUIIEeUHOM TpakTe XUBOTHOTO,
BRJIOUAKIEMY BBeldeHMe XMBOTHOMY 5OOEeKTMBHOTO KOJMUECTBa ONMCAaHHBIX
B m300peTeHMM KJeTOK M. elsdenii (HanmpuMmep, JUOOMIMBMPOBAHHEIX
KJIETOK) , JIVOOUIVBUPOBAHHEIX KJeTox M. Elsdenii, TIOJIYUYEeHHEIX
ONMCaHHHEIM B M300peTeHMM  CIocoboM, ONMCaHHOM B M300peTeHUH

KOpMOBOﬁ no0aBKM MJIM OIIMCAHHOM B MSO@peTeHMI/I KOMIIO 3LV .

[331] B HEKOTOPHIX BapmMaHTax oCcylueCcTBJIEHUSA, YCJIOBHO—
[IaTOT' eHHBI MUKPOOPTaHN3M aBJigeTcsd IIaTOT'€HHEM. B HEKOTOPHIX
BapMaHTax ocyllecTBJIeHUS, YCJIOBHO—IIATOT'€HHEIM MUKPOOPTaHU3M

npencraBigeT coOOM CaJIbMOHEJUTY WM KaMIujiofaKTep. B HEKOTOPHX

BapMaHTax OCymeCTBJIeHUS, caJIbMOHeJJIa npencTaBigeT cobon
Salmonella enterica wu/unu Salmonella bongori. B HEKOTOPHX
BapMaHTax OCyIeCTBJIEHNS, CepoJIoTHUYE CKUM TUIIOM CcaJIbMOHeJJIa

apnagercs Salmonella Typhimurium w/wiamu Entiritidis. B HeEKOTOPHX
BapMaHTax OCYyMeCTBJIEHUSA, KaMmiofakrTep npencTaBJIgeT coBom
Campylobacter jejuni wim Campylobacter coli.

[332] B 1mOpyroM acIekKTe, HacToAmee WM300peTeHMe OTHOCUTCH K
crioco®y  MOBHMEeHMA  OMOOOCTYIHOCTM  COIepXamerocs B pacTeHUAX
bochopa B palmoHEe KMBOTHOTO, BKJOUAKIEMY BBeIeHVEe XMBOTHOMY
2bbeKTMBHOTO  KOJMUECTBa ONMCAHHHX B M300peTeHUM  KJIeTok M.

elsdenii (HanpuMmep, JIMOOMIMIUPOBAHHEX KJIETOK), JMOOMIMIUPOBAHHEX
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KJeTok M. Elsdenii, IOJIyYeHHHX OIMCAHHHM B M300peTeHMM CIOoCOoBOM,
OnMcaHHOM B U300peTeHMM KOPMOBOM HoOaBKM MJIM  OIMCAHHOM B
n300peTeHUr KOMIIO3UIMM. B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHUS,
kJIeTku M. elsdenii oBjiamaioT (UTasHOM AaKTUBHOCTHID. B HEKOTOPHX
BapMaHTax OCYIEeCTBJIEHVA, CHOCOD IIO3BOJISET yMEHBIATEH 3alpPA3HEeHUE
OKpYyXawnimemn CpenH bochopcomepxammmMm oTXomaMu, BO3HMKAKIIVMA
BCJIEICTBUE IIPUMEHEHMS I[IMIEBOTO pPallMOHa XMBOTHOI'O, He COIepXallel'o
KJeTok M. elsdenii.

[333] B nOpyroM acIleKTe, HacTosdllee WM300peTeHMe OTHOCUTCH K

Crocofy yJydlleHUHd IIoKazsaTeJIAda pocTa 'y XMBOTHOTO, BRJIOYAKIEMY

BBeIOeHMe XNBOTHOMY 50PeKTUBHOTO KOJIMYeCcTBa OTIMCaHHEIX B
n300peTeHun KJIIeTOK M. elsdenii (HampuMep,  JUOQUIN3UPOBaHHEIX
KJIETOK) , JIMOQUIIN3UPOBaHHEIX KJIETOK M. Elsdenii, T[IOJIYUYEHHEIX

OIMCaHHEIM B U300peTeHUM  CIIOCOoBOoM, ONIMCAaHHOM B M300peTeHuu
KOPMOBOM 1noOGaBKM WMJIM OINMCAHHOM B U300peTeHUM KOMIO3UUMM. B
HEKOTOPEIX BapMaHTax OCYIeCTBJIEHUS, VYJyUlleHMe IloKasaTeJid pocTa Yy
XUBOTHOT'O O3HaudvaeT yBeJIMUeHue norpebiieHUA KopMa, cpenHemn
CYTOUHOM MaCCHI, KOB0dULIMeHTa KOpMOOTIauM, npupocTa MaCCH
XMBOTHOTO, HaOOoAa MOJIOKa Yy Ianmero MOJIOKO XMBOTHOTO, SAMIEHOCKOCTHU
y IoMalHeM IMITUIH, MMHepalu3aluMy KOCTU UM MX KOMOMHALMUM.

[334] B @mpyroM acleKTe, HacTodmee WM300peTeHMe OTHOCHUTCH K
crnocofy TOIOKMCJIEeHMS HIKHeIO oTHeJa XeJlyIOUHO—KMIIedHOTO TpakTa
XMBOTHOTO, BKJIIOU AL EeMY BBeIeHUe KMBOTHOMY 20PeKTUBHOTO
KOJIMUeCTBa OIMCAHHHX B M300peTeHMM KJIeTOK M. elsdenii (HampuMmep,
JIMOOMIIMBUPOBAHHEX KJIETOK) , JMOOMIM3UPOBAHHEX KJIeTok M. Elsdenii,
IIOJIYUEeHHEIX OIIMCAHHEIM B nzobpeTeHun  crocodom, OIMCAaHHOM B
n300peTeHUn KOpPMOBOM  moBaBKM  MJIM  OIMCAHHOM B n300peTeHUn
KOMIIOBUILIMM. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHMS, HWXKHUM oTIeJ
XeJIYDOUHO—KUIIeUHOT'O TpakTa I[OIpeOcTaBjigeT coboy cJelyln  KUIKY

moMamyaem IITUIIL.

[335] B HEeKOTOpPHX BapMaHTax OCYWeCTBJIeHUSd, OIIMCaHHHE B
n3o0bpeTeHUn KIeTKM M. elsdenii (HanpuMep, JIMOPUIIN 3P OBaHHEE
KJIETKMU) , JIMOPUIIN 3P OBaHHEE KJIETKU M. Elsdenii, I[IOJIYUEeHHEE

ONIMCaHHEIM B M300peTeHMM  CIIOCOoOOoM, ONIMCaHHYy® B M300peTeHuM
KOPMOBYI IOOaABKY WJIM OIMCAHHYK B M300peTeHUM KOMIIO3UIIMK BBOIOAT
0O, OIHOBPEMEHHO WJIM IIOCJIE IIOJIyUdeHUMSa XMBOTHEM KOpPMa .

[336] B HEKOTOPHIX BapmMaHTax oCylmeCcTBJIEHUS, crioco®
IOOIOJIHUTEJIBHO BKJIIOUAET cMelleHue OIMCAaHHEIX B n300peTeHUn
JIVMOOMIMBUPOBAHHEX KJIeTOK M. elsdenii, JIMOOMIMBMPOBAHHEX KJIETOK,

IIOJIYYEeHHBEX OIIMCaHHEIM B MSO@peTeHMM criocobomM, MM OIMCAHHOM B
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n3o00peTeHUn TBepIokn KOPMOBOM DoBaBKU c KUOKOCTBIO rnepen
BBeIeHMEM.

[337] B HEKOTOPEHX BapMaHTax OCYmMEeCTBJIEHVHd, XUIKOCTb BBOIAT
IepopallbHO (HaIpuMep, [IepopallbHHM KMUCeJb) WIM OYyTeM OIIPLHCKMBAHUA
(HanpyMep, MeJIKOKAIIeJIbHOT'O OIIPHICKMBAHMA) XMBOTHOTO XUIKOCTHIO.

[338] B HEKOTOPEX BapMaHTax OCYIEeCTBJIEHMHd, CIOCOO0 BKJIKUAET
OIDHOKPAaTHOEe BBeIeHMEe OIMCAHHHX B M300peTeHMM KJIeTok M. elsdenii
(HanpuMep, JHUOQUIIMBUPOBAHHEIX KJIETOK), JMOOUIIM3UPOBAHHBEIX KJIETOK
M, Elsdenii, [IOJIYUEHHEIX  ONMCAHHEIM B M300peTeHuM  CIOoCOoOoM,
ONMCaHHOM B U300peTeHMM KOPMOBOM HoOaBKM WMJIM  OINMCAHHOM B
n300peTeHnr KOMIIO3ULIUMA .

[339] B HEKOTOPEHX BapMaHTax OCYIEeCTBJIeHMHA, CIOCOO BKJIKOUAET
exenHeBHOe BBeIeHMe OIMCAHHHX B M300peTeHUM KJIeTok M. elsdenili
(HanpuMep, JUOOUIMBUPOBAHHHX KJIETOK), JMOQUMIM3VMPOBAHHEIX KJIETOK
M. Elsdenii, [IOJIYYEHHEIX  OIMCaHHBEM B M300peTeHuM  CIOoCOoDOoM,
ONMCaHHOM B M300peTeHMM KOPMOBOW HOOaBKM MJIM  OIMCAHHOM B
n300peTeHUr KOMIIO3ULMM. B HEeKOTOPHX BapMaHTax OCylleCTBJIeHUS,
BBeIOeHMe TIPOBOOAT I[I0 MeHblleM Mepe OIOMH pas3 B MOeHb, I[I0 MeHbIeu
Mepe IBa pa3a B IeHb, II0 MeHblIel Mepe TpM pa3a B IOeHb WiIu doJee
yeM TpM Ppasa B JeHb. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUS,
BBeIeHUE IIPOBOIOAT Bes OTpaHUUEeHU S (HanpuMep, oyTeM
CaMOCTOATEeJILHOTO BBReIeHMS XMBOTHEM IIyTeM IMUTbS IOCTYIIHOM mOJIg

Hel'O XMOKOCTHM WJIM IIyTeM ChelaHMAd ITOCTYIIHOT'O IJIA4 HeIl'O KopMa,

BKJIOUAIKMX  KJIeTKMu M. elsdenii (HanpuMep, JIMOPUIIN 3P OBaHHEE
KJIeTKM) , JIMOPUIIN 3P OBaHHEE KJIeTKkM M. Elsdenii, I[IOJIyUYeHHEe
ONIMCaHHEM B n300peTeHnn criocobowm, KOPMOBYIO nobaBkKy MJIn
KOMIIO3MLINIO) .

[340] B HEeKOTOPEHX BapMaHTax OCYmMEeCTBJIeHMHd, CI0oco0 BKJIKOUAET
foJjlee UYeM OINOHO BBelleHMe B TeueHMe OIOHOT'O [IHS OIMCaHHEX B
MN300peTeHur KJIIeTOK M. elsdenii (HanopuMep,  JMOOUIIN3UPOBAHHEIX
KJIETOK) , JIMOQUITN3UPOBAHHEIX KJeTok M. Elsdenii, [IOJIYyYEeHHEBIX
ONMCaHHHEM B M300peTeHUMa CIOCOOOM, OINMCAaHHOM B U300peTeHUU
KOPMOBOM JHOGaBKM WMJIM ONMCAHHOM B M300peTeHUM KOMIIO3UIMM. B
HeKOTOPHX BapMaHTax OCYIeCTBJIeHWs, BBeleHMe IIpOBOOAT HOBa, TpPU,
JeTHpe, [I4Tb, WMeCTb WM OoJiee pa3 B TedeHMe OOHOT'O HOHA. B
HEeKOTOPHX BapMaHTax OCYWEeCTRBJIeHUSs, CIOoCOO BkJoUaeT 0OoJjiee UeM
OOHO BBelleHMe B TedueHMe ONHOI'O IOHs, 3a KOTOPHEM CJelyeT OIOVH WU
BoJjiee 1nOHel ©es3s TIIpOBeNeHMA BRBeleHMSA. B HeKOTOPHX BapuaHTax
OCymecCTBJIEHUA, OIOMH WM 0oJiee mOHel 0e3 T[IpPOBeIOeHUS BBeIOeHUS

O3HauvaeT OINH, IoBa, Ton, JeTHpEe, IIATb WJIM IIeCTb HHeﬁ, OIOHY
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HEeNEeJIn, -IOBe HeleJM, TpWM HeOeJdu WIM YeTHpe HeOeju, OIWH MecCcHll,
IOIBa MecHdlla, TpUu Mecsdlla, YeTHpe Mecsdlla, I[IATbk MEeCHALEB WIM MIecCThb
MecdlerR 0e3 MIPOBENEeHMS BBeIeHUA.

[341] B HEKOTOPHIX BapmMaHTax OoCylueCcTBJIEHUSA, XKMBOTHOE
opencraBygeT cobo¥ XKBauHOe KMBOTHOe. B HeKOTOPHX BapMaHTax
OCymeCcTBJIEHMA, KBauyHOe KMBOTHOE MOXeT IIpedcTaBJIATb CcoboM, HO
STMM He OoTpaHMuUMBAasg, KPYIHHM poTaTHM CKOT, OyMBOJa, OBIY, KO3y,
OJIeHHA, CEBEPHOT'O OJIEHA, Jocsd, xupada, (IKa U Mapaja. B HEeKOTOPHX
BapMaHTax OCYIIEeCTBJIEHNA, XBaudHOe XUBOTHOE BHOMpPaAKRT W3 ITPYIIIH,
cocToAmey M3 KPYIHOTO pOoTraToro CckoTa, OyMBOJa, OBIH, KO3H, OJIEHA
M CEeBEpPHOT'O OJIEHA.

[342] B HEKOTOPEIX BapmaHTax OCYyUleCTBJIEHUS, KMBOTHOE
opencraBJygeT coboM HeXBauHOe XMBOTHOE. B HEKOTOPHX BapMaHTax
OCyIMEeCTBJIEHUSI, HeXBauHOe XMBOTHOE MOXeT IMPpedcTaBJIATb coboM, HO
2TYMM He OTpaHMuMBasg, Jollamel, IOOMAaMHIL IITUILY, CBUHeM, cobak u
KOlleKk. B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHMSI, HeXBauHOe XMBOTHOE
BHIOMpPAIT M3 TPYINHE, COCTOAMEeN M3 Jomanel, IoMamHeM IITULE U
CBUHEeN .

[343] B HEKOTOPEIX BapMraHTax ocylecTBJIEHUS, KMBOTHOE
opencraBJgeT coOoM XMBOTHOE M3 300Ilapka.

[344] B HEKOTOPEIX BapmMaHTax oCcyluecTBJIEHUSA, KMBOTHOE
npencTaBJIAeT coboM  OoMalHI  IITHUILY . B  HeKOTOPHX BapMaHTax
OCYMeCTRBJIEHM, OOMAMHSAS IITHIIAa I[IpeIncTaBjigseT cobOoM OTpsSd IIepPHAaTHX
(To ecTb, OTpPAO IITHUIL), KOTOPHX MCIOJB3YRT B KaudecTBe XMBOTHHX,
cayxammMx — OMmed  OJsS 4ueJioBekKa, B TOM  UMCJIE, HO 2TMM  He
oTpaHMUMBas, Kypully, I'ycd, YTRY, IepelesyIKy, UHIeWKy, ToJyds, »BMy
WM CTpayca. B HEeKOTOPHX BapMaHTax OCYMEeCTRBJIEHMS, IOMAIHIKL MITULLY
BHOUPAT M3 TPYIIH, COCTOAmeN U3 KypMulUb, ITYCS, YTKHK, IIepellesiKu,
MHOeVKM  MJIM ToJiyOs. B  HEeKOTOPHX BapMaHTax OCYIEeCTRBJIEHUA,
OOMaHIKL [OITUIY BHOMpaT W3  TPYIIIH, cocToAmer wu3 Opoliepa,
JleMeHHOTO OpoWJjiepa ¥ KypPHUUH-HeCymKM. B HeKOTOPHX BapMaHTax
OCyMeCTBJIEHMA, IOMalHAAa ITHUIlA IpedcTaBJIgeT CcoOoM KypHUILY.

[345] B HEKOTOPHIX BapmraHTax oCylmeCcTBJIEHUS, XKMBOTHOE
OTHOCUTCH K ceMerCcTBY JIOMaOMHEX . B HEKOTOPHIX BapMaHTax
OCyMmeCcTBJIEHMI, CEeMeMCTBO JOomMaOMHHX BKJIOUaeT Jomalb, IIOHM, oOcJa
I MyJia.

[IPVIME PH

[346] Hajee npencTaBJIeHH TIPUMEPHI, KOTOPHE BMeCTe c
IIPMBEIEeHHEIM  BHIIE  ONMCAaHMEM WIIRCTPUPYIT  HEKOTOPHE  BapWUaHTH

OCYymeCTRBRJIEHMA HaCTOAmeI'O MSO@peTeHMH, HO TIIpM S5TOM He OI'PaHMUMBAA
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o0BeM M300peTeHrd.

IIPVMMEP 1

BnusiHuMe TeMIlepaTyph Ha BHXOI XUIKUX KyJILTYyp M. elsdenii

[347] IlpoBoOouJM OLEHKY BJMAHUA TeMIepaTypH XPaHeHUsa IIpU
4°C, 20°C m 39°C Ha XU3HECHOCOOHOCTL KJIETOK B XUIKMX KYJIbLTypax
M. elsdenii NCIMB 41125 (Lactipro®) mnocmne 0, 7, 14, 21 m 28 nHeHU
XpaHeHMrsda. PesysabTaTH [DOKaszajlM, UYToO XpaHeHMe mOponykTa mnpu 4°C
3HAUMMO (P < 0,001) YIydmajgo  XKU3BHECIOCOOHOCTL  KYJbLTYPH IO
CpaBHeHMIO C XpaHeHueM npu 20°C wmium 39°C, Hes3aBUCUMMO OT OHS
orTbopa npod. Uepes 28 @nHelM, IMNIPOOYKT, KOTOPEM xpaumiau npu 4°C,
XapaKTepu30BaJICad BeJIMUMHOM 3, 98x10° KoJIOHMeoOpasyomux eOUHMUL Ha
MuTIuTp  (KOE/MJI) MO CpaBHEHMIO CcO 3HadeHuamu 1,26x10° m 6,3x10°
KOE/Mi1  nmJjs  [OponykTa, KOTOPEIM  xXpaHuim npu 20°C wmmm  39°C,
COOTBETCTBEHHO (p < 0,01; burypa 1). TaxkuM o0BpasoM, 2TU
pPesyJIbTaThH [IOKa3EBawnT, uTo CHIWXeHUe TeMIlepaTypPhl XpaHeHM
yJydliaeT KU3HECIIOCOOHOCTEL XKUIOKUX KyJIbTyp M. elsdenii NCIMB
41125.

[348] HONIOJIHUTEJIbHEE  pPes3yJIbTaTE  OTOEJIBHOTO MCCJeOoBaHmsAa
[IOKAa3HBAT, UYTO BHXOI Megasphaera elsdenii NCIMB 41125 B XUIKOM
KyJbType (Lactipro advance®) cHmxaeTcsa nocyie 0, 7, 14, 21 u 28
OHel XpaHeHUS IIPpM KOMHATHOM TeMllepatType (durypa 2).

[IPMMEP 2

[IpuMeHeHME TaHT'e€HLIMAJIBLHOM IIOTOYHOM ouneTPaLMM IJIsT
KOHIIEHTPUPOBAHUSI KyNbTyp M. elsdenii

[349] VcciaenmoBaJM TaHTeHIMAJBbHYID IIOTOUHYK OuIbTpauuin (TEFE)
B KauecTBe MeTola KOHIEHTPUPOBaHMSA OO0OJbBIMX OOBEMOB KYJIbBTYPH C
BHICOKOM MPOU3BOOUTEJILHOCTLIO.

[350] Cucremy TFF B [NOJYHNPOMBINUJIEHHOM MacmTabe (CMOTPUTE
durypy 3) MHTEeTpPMPOBaJIM B IIPOM3BOINCTBEHHYK JIMHUID OJS IIOJyUYeHUS
M, elsdenii ¥ THOPOBOOMJIM MWCIHTAHMSA I[IPY IPOMU3BOOMUTEJIEHOCTHM LUKJIOB
500 muTpoB (JI) IOJIS OLeHKM IMOJIYNIPOMHBIIJIEHHOW CHUCTEMH IPpM 3HAUEHUAX
yMeHbmeHnusa obweMa Ha 70%, 80% m 90%. McnoJjsib3oBajiM MoOyJis TFE cC
ooHOM MeMOpaHOM U3 pPereHeprMPOBAHHOM LEJUJIJIOBE ¢ OTCceKaeMou
MoJIeKyJIapHOM Maccou 100 xIa (BHcoTa kaHaJa 0,875 wmMm). IIpOBOOMIIM
IO TPpU I[IPOM3BOIACTBEHHHX LIMKJa IJS KaXIOT'O 3HaUeHMSa YMeHBbIeHUS
oBwveMa, BCero CyMMapHO IeBATh LIMKJIOB. CobOupanu obpa3us IJIA
KaXmoro LMKJa W T[IPOBOOMIIM  aHaJlM3  BeJUYMHE  pH, OIITUYECKOM
mjaoTHocTH (OD), TMNPUCYTCTBUA WMIM OTCYTCTBUSA alnpPoOHHX IpuUMecel,
OCMOJISPHOCTH, XapaKTEePUCTUK JIeTyuMX XUPHEX KMKCJIOT, KOHIEHTPaluM

M., elsdenii ¥ XapaKTepHCTUK pocTa. Cobupanm oOpas3lu IeBATU
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KYJbTYP M. elsdenii ("HemmMoUIM3UPOBaHHEE " ) rnepen HadaJloM
duabTpauuM, u3 HepMeaTa ("mepMmeaT"), KOTOPHM IIpedcTaBJgeT cobon
o6weM, yIaJlIgeMbBll CUCTeMOM, U U3 peTeHTaTa ("peTeHTaT"), KOTOPHM
IpencTaBJIgeT cobour obneM CKOHIIEHTPUPOBaAHHOM KYJIb TYPH M.
EFlsdenii, BKJOUYAKMIUN KJIETKM, KOTOPHE OCTAlTCS IIOCJIe YMEeHbIIeHUSI
ODBEMOB.

[351] O6Gpasuwl nepMeaTa, COOpaHHEE B Hadajle, B CepelMHe U B
KOHIIe npoliecca KOHIIeHTPUPOBaHMUA, VMeJInu moxkasaTesn oD,
coTJlacymuMecsa C BeJIMUMHaAMM YMeHbleHMsa oOweMa, Bce Hwmxke 0,045
(DaHHHEe He IokasaHH). KogmuecTBo M. elsdenii, W3BJIeUeHHOEe B
nmepMear, [IOBHIMAJIaChb Ha IPOTSKEeHUN BCETO mpoliecca
KOHUeHTpupoBaHuda (P=0,0006), HO OBJIO BCe Xe IIpeHeOpeXuMO MaJEM
(MeHpmmM, dYeM 3x10% KOE/MJI) O CpaBHEHMIO C KOJIMUECTBOM KJIETOK,
cobpaHHEIX B peTeHTaTa (< 0,002%). YMeHbIeHVE BEJIMUMHE OOBLEMOB He
BJIMSAET Ha KOHUeHTpaumio M. Elsdenii, wu3BJleKaeMelx B IepMmeaT (P >
0,9; mabiauua 2).

Tabmuua 2. CpeIHuM BEHxOO M. elsdenii B ofpa3lax, COOpPaHHHX
Ha I[POTAXEeHUM IOeBATU IIPOMBBOACTBEHHEX LMKJIOB, I[IPOBEIEeHHHX MJIA
OLleHKM IIOJIYIPOMBIIJIeHHOM cucTeMsl TFF mpu yMeHbIeHMM OOBLeMOB Ha
70%, 80% m 90%

KOE/Mi1, logig BimsaHue
CraHmapTHasAd
OBpa3uLl oBpaboTky,
70% 80% 90% ommnbKa
P—-3HaueHue
[lepMmeaT 1,19 1,07 1,12 0,40 0,958
PeTeHTaT 8,99 9,04 9,25 0,03 < 00,0001

[352] Bmxonm M. elsdenili B peTeHTaTe He OTJMUYAJICA B IIakeTax,
cobpaHHEIX B Haudajle, B CepeluHe WM B KOHIE KaxXIoI'o Ipollecca
cbopa B IIaKeTH (P=0,6088; IDaHHEE He IIOKa3aHH) . Ha BmxXOI
peTeHTaTa BJIMAIM YPOBHM YMeHbBIleHUMS o0OBeMOB (P < 0,0001; Tabiuua
2 u burypa 4) . YMeHBIIEHVE obweMa peTeHTaTa Ha 90%
XapakTepus3oraJioCck 0oJiee BHCOKMM BEXOIOOM, UYeM IIpU YMeHBIEeHUU
oBwveMa peTeHTaTa Ha /0% m Ha 80% (P < 0,0001). Ho pe3yJabTaTH IOJA4
70% m 80% peTeHTaTa He OTJIMYAJMCH OpyI oT mpyra (P > 0,09).

[353] IIpouecc OQuIbTpalMM He BJMAJ Ha CIOCOOHOCTE KJIETOK M.
elsdenii ¥k PpoCTy I@PpM MHOKYJMPOBAHUM WX OINATH B cpene SDL-20
(Tabamiia 3). Ha HakJOH KPMBHX (as3E BSKCIOHEHIMAJIBHOTO poOCTa He
OKaBzEBAaJIO BJIMAHME YPOBHSA YMeHbmeHUsS oOwveMma (P > 0,3), HO Ha HUX
BJIVAJI TUII obpasua: "peTeHnTatT" 1o CpaBHEHND C

"HequobuamsupoBaHHu" (P < 0,001). Ha BpeMeHHOW Jarl' OKa3HBaJIO
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BIIMAHME KaK YpPOBeHbL YyMeHblleHMsa o0beMa, Tak ¥ Tuil obpasua (P <
0,001). PaspeB BO BpeMeHM IJd peTeHTaTa CHMWXaJICd C POCTOM
yMeHBlleHMsa oO0BeMa, UYTo OTpaxajlo 0oJiee BHCOKYHD KOHLEHTPALUO
KJIETOK.

Tabauua 3. CpaBHEHMA HaKJIOHaA KPUBEX UM BPEMEHHOT'O Jal'a MexXnoy
MCXOOHEMM M. elsdenii (o oWIIB TPpalUMM=HeJIMOOUIIM3UPOBAHHEI ) 1z
peTeHTaTOM ([ocJjie OQuiIbTpaluuu), COOpaHHEMM BO BpeMda LukjgoB TFE cC

PasJIMYHEIMM YPOBHAMM YMEHBIIEHMA 00 BEMOB

Tun oBpasua Baugumud, P—-3HaueHUd
Hennodpmimnsnpo YMeHbl | B3anuMo
PeTenrar Tun
BaHHBIN eHMre IelCTB
oBpasua
70% 80% 90% 70% 80% 90% obbeMa ue

HakioH | 0,39 | 0,36 | 0,37 | 0,44 | 0,42 | 0,43 | <0,001 | 0,329 | 0,979

BpeMeHHO
n Jjar, 1,422 (1,10°|1,07°| 0,32¢| 0,29°| 0,24¢ 0,001 <0,001 |<0,001

dac

[IPVMEP 3

[lapaMeTpH B3aMOpaXMBaHMUS M JuoomnmBaimm niuss M. elsdenii

A. 3BaMopaxmuBaHUE M JIMOQUIIMBAIIMI PETEHTATOB

[354] PeTeHTaTH, TI[OJYYeHHEHE B pe3yJibTaTe IIpoBeneHus TFF,
MCIIOJILB30BAJIM IOJIS MCIHTAHMS I[IPOTOKOJIOB 3aMOPaXuBaHMS, BBeIEeHUS
KPUOIIPOTEKTOPa M PasJIMUHHX I[1apaMeTpOoB JIMOOUIMBALINN .

[355] PeTeHTaATH TIIEPEHOCUIIM B CTEPWUJIBHEE OeTa3upOBaHHEE
bJIaKOHBEL IOJIS CHBOPOTOK ¥ acCelTUUecKM CMeNMBaJIXM C pa3JIMUHBIMA
cocTaBaMM KPMOIIPOTEKTOPOB (B OTHOmMEeHMM Beca K obwemy): 06es
KpuonpoTekTopa (Ctrl), obe3xupeHHOe MOJIOKO (SM), Tperasnoza (T),
" OeTaunH. OrTdupanu oBpa3LEl PETEHTATOB, CMella HHEX c
COOTBETCTBYIMM KPUOIPOTEKTOPOM, IJIS OIpelelJIeHMI KOHIUeHTpaluuu M.
elsdenii nepen JModmIn3almen (To ecTh, omcueTa
XM3HeCIoCOOHOCTM) . CMeCcH INepeHOCHMIIM BO (QJIakoHE oOwemMoM 10 MJI (IO
4 MJI/dJakoH) M OHCTPO 3aMOopaXxmuBaJlM B KUIKOM as30Te WM MeOJIeHHO
saMopaxmMBaM npu -80°C B TeueHMe HouM. OGJIAKOHE [IEPEHOCWJIU B
JIMOOUIM3ATOR IJA OpOoBeleHUI JIMOOMIM3allMM C MCIOJb30BaHMeM WU
MeOJIeHHOTO, MM OBCTPOTO LMKJa. Ilocjle 3aBepllieHMI JIMOQMIM3alLuUM,
omnpenenanm BLIXMBAHUE BakTepumn oIyTeM pecycleHOIUPOBaHm g
JIMOOUIM3UPOBAHHOTO IMNPOIOYKTa B  aHal®pobHOM KaMepe C  IIOMONLIO
aHazpoBOHOTO paszbaBUTENA, pPerulIpaTUMPOBaHMA ero B TedeHre 40 MMHYT
IpM KOMHATHOM TeMlIepaType M 3aTeM BHCeBaHMA Ha arape SDL20.

[356] [ToTepn KJIETOK [IOOCUMTHBAaJIM Iy TeM BHUMTAHUA
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KOHIIeHTpalun KJIETOK M. elsdenii, BOCCTaHOBJIEHHEIX ocJie
IMOOUIMBalIUM, U3 MCXOIOHOW KOHIeHTpaluuu KJeTok M. FElsdenii,
W3MEpPeHHOM B COOTBEeTCTBYKIIEM peTeHTaTe, CMellaHHBEIM  WJIM  He
CMellaHHEM C KPUOIPOTEKTOPaMA . VcnoJsbe30Bam IporpaMMHOE
obecrnieuenve SAS® @S pacueTa [OaHHHX I[IO IIOTEepM KJIETOK IIyTeM
aHaJMza B23aMMOOEMCTBMM MeXOy YPOBHAMM YyMeHbmleHusa o6wema (70%,
80% wmymm 90%), LMKJIOM JMOOMIM3aLUMM (MeOJIeHHHM B COIOCTAaBJIEHUUM C
OLICTPLIM) , MEeTOHOM 3aMopaxuBaHusg (—80°C B CONOCTABJIEHUM C XKUIKUM
a30TOM) , KPMOIPOTeKTopaMu (B OTCYTCTBMM KPUONPOTeKToOpa, OeTauH,
Tperajosa, 00e3XKUpPeHHOEe MOJIOKO, MaJIb TOOEKCTPUH,
Tperajo3a/ofe3XupeHHoOe MOJIOKO (T/SM), u
MaJlbTOIEeKCTPUH/o0be3XrpeHHoe MOJIOKO (M/SM)) .

[357] TloTepsa kJeTok, HabIomaeMas OPU KOHTPOJBHOM oOpaboTke
(B OTCYTCTBMM KPMUOIPOTEKTOPOR), BHe  3aBUCHMMOCTM OT IpPyTHUX
KPUTEPHUEE, cocTaBJifAJyla BeJuMuMHy 5 log (KOE /1) WJIM  BHIIE.
AHaJIOTUUHO DBTOMY, [IOTepsa KJeTOK, HabOlmwmaeMad IIpu oOpaboTke
BeTanMHOM, BHe 3aBUCHUMOCTM OT OPYI'MX KPUTepMeB, cocTabjaia 3,96
log KOE/MyI miM BbIle. B KauyecTBe IIPUEMIIEMOTO IIPEeNeJIbHOTO 3HauYeHMS
IoTepy KJIETOK YCTaHaBJIMBAaJIM 3HaueHue 1,6 log KOE/MJI. PeTeHTaTH,
cMemaHHee ¢ T/SM wmiam M/SM, O BCe HWXe 5STOT0 IIOPOTOBOTO
3HaueHMsd, BHE 3aBUCUMOCTM OT MCIOJIE3YyEeMOTO LMKJa JMOOMIIM3alUN
WM MeToIa 3aMOopaxXwrBaHML, 3a HWCKJIodeHueM T/SM 3aMOpaxXuBaHUA IIPU
-80°C M JmMoOdMIMBALMM C MCIOJBL30BaHMEM MEOJIEHHOTO WJIM OLCTPOTO
umMkJga (durypa 5).

B. BamMsgHME YCJIOBMUI JIMOQUIAMBAIIMNM Ha XpPaHeHHe

[358] KieTku Megasphaera elsdenii NCIMB 41125
KOHULeHTpUpoBaadu B 10 pa3 C MUCHOJIb30BaHMEM YCTPOMCTBa IJ4
dubTpauMM, ¥ OPOBOOWIIM MCCJEeNOBaHME JIMOOMIM3alWM, MCIIEITEBASA
pas3JuyHEe XapaKTepUCTUKN BEICTPOE WJIIN MeOJIeHHOe VUCXOOHOE
s3aMopaxmMBaHMe (KMOKMMA a30T B CcpaBHeHumu ¢ —-20°C), B NPUCYTCTBUM
MIM OTCYTCTBUM Tperajosw (0%, 4%, 7,5% um 10%), u IJIaBHBM WU
OBICTPEIA  HMKJIE Jrodmimsaumu (38 uyacoB npu 2x10°° MM.pT.CcT. B
cpaBHeHUM c 16,5 uvacoB mpu 135x107° MMmM.pT.cT.). Bce MIOOBEpPIHYTHE
MCIHTaHUAM IIPOLEeCCH JIMOOMIM3aluy I[IO3BOJISAJIM I[IOJIydaThk IIPOLYKTEHL,
KOTOPHEE COXPaHAJIM OOCTATOUHYK XM3HECIIOCODOHOCTE IJIS MHUIUMWUPOBAHWUSA
pocTa KYJBTYPE I[IOCJe pelumpaTUpOBaHMs, Oaxe I[ocJe OIUTeJIEHOTO
XpaHeHUsa B TeueHMe OoT 4 mo 12 MecsdleB OpM KOMHATHOM TeMIepaType.
TeM He MeHee, HabIOIAJIMCL PA3JIMUMA B XUBHECIOCOOHOCTU OaKTepui B
3aBUCHUMOCTM OT MCIOJIBE3YEMEX XapaKTepUCTUK JHmoouimsauun (durypa

6) . MenJjieHHOe 3BaMOopaXuBaHUe, BBemeHMe 7,5% Tperajlo3w ¥ CTaluM
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IJIaBHOM JIMOOMIMBALNM C ODOoOOepXaHMeM KOHEeUHOM aKTMBHOCTM BOIEH
BEHOIE 0,04 obycJapjauBa M 0OoJiee  BEHCOKYK  BEXMBAeMOCTDb KJIETOK
Megasphaera elsdenii.

C. BiinsgHue KPHUOIIPOTEKTOPOB Ha XUBHECIIOCOBHOCTE
JIMOQUIIMBUPOBAHHEIX KJIETOK M. elsdenii

[359] IleHTpudyTIMpoBaHHHE KOHIEHTpPaTH KJeTok M. elsdenii
NCIMB 41125 pecyCHeHIVPOBaJM B MOJIOYHOM CMeCu nOJId OeTCKOTO
OUTaHug TIepel JuoduamMszaluel, B pesyjJabTaTe uYero OOCTUIAaJIOCh
TOJIBKO 1-10g CHMXEeHMS XU3BHECIIOCODOHOCTM KJIETOK IIPpKM [IOCJIelyKleM
pPerUIpPaTUPOBAHUYM KJIETOK. VICOHTHBaJIM »OOOaBJeHMe 4% Tperajio3e U
7,5% 00e3XKUMPEHHOTO MOJIOKAa K KOHIEeHTpaTy KJIeTok M. elsdenil mnepen
MeIJIeHHEM 3aMopaxmuBaHmMeM npu —80°C MM MIHOBEHHEM 3aMOpaXuBaHMEeM
B XMIKOM a30Te MOJd OIpeleJieHud IOTepM KJIeTOok, ODHapyXuBaeMoM BO
BpeMsa IIpOoBeleHMs IpollecCa MCXOOHOTO 3aMopaXuMBaHMA. Kak I[IoKa3aHoO
Ha (urype 7, MIHOBEHHOe 3aMOpaxXyupBaHMe B MIPUCYTCTBUM 43 Tperajio3EH
mwim 7,5% 00e3XMpPeHHOT'O MOJIOKa »OaBaJilo CaMoOe BHCOKOe U3BJIeUeHMe
XKMBHECIIOCOOHEX KJjeTok (0,79 log CHWXeHMS UYMCIa KU3HEeCIOCOOHBIX
KJIeTOK) . llponykT ©0e3 nobaBJIeHUS KPUOIPOTEKTOPOB, BHEe 3aBUCUMOCTU
OT MCIIOJIBE3YEMOT'O MEeTOIa 3aMopaXmuBaHMsa, Tepal oT 2,34 mo 1,95 log
KOE/Mi1 kJIeTOk Megasphaera elsdenii.

I[IPMMEP 4

Bnusinme YV CIJIOBUM XpaHeHNus Ha BHIXOT u CTabUIBHOCTDL
IMOOMIMBUPOBAHHEX KJIETOK M. elsdenii

[360] [Hnsa omopenejieHUMS BJIMAHMA IIPOTOKOJIOB JIMOQUIM3ALUM U
YCJIOBUM XpaHeHUs Ha XapaKTepUCTHKM POoCTa M CPOK TOOHOCTU KJIETOK
Megasphaera elsdenii NCIMB 41125, peTeHTaT, HOJydYeHHH Ipu 90%
yMeHbIleHMe ofbeMa, CMellMBalXM C 8% Tperajlo3r/15% o00e3XUpPeHHOTO
MoJioka (T/SM) wmiar ¢ 8% MaJbTOoOHeKCTprHa/15% o00e3XUMPeHHOTO MOJIOKAa
(M/SM), saMopaxuBasu Opu -80°C wmiaM B XMOKoM aszsoTe (LigN) wu
JIMOOUIMBUPOBAJIM C MCIOJb30BaHMeM OHCTPOTO LMKIa. 3areM o00paslb
peTeHTaTa I[IOOBepTallM MCCJedOoBaHMID C olpenejleHrMeM XapaKTepUcTUK
BakTepralJlbHOTO POCTa M BEXMBAEMOCTM KJIETOK BO BpeMd XpaHeHUud IIpu
4C mym 25°C B anpOOHHX WM aHaspPOBHEX YCJIOBUAX B TedeHue 0, 2,
4, 8, 12, 16, 20 m 24 HenmeJsb, WUCIOJL3YSA aHaJlM3 KPMBOM pocCcTa U
MeTOoI paclhpelejyiseMOoTo ILJIJaCTMHYATOTO IoceBa. BkpaTie, oTOupalu
o0paslbs XpPaHMMEBEIX [IPOIOYKTOB, I[OCJIeOOoBaTeJIbHO UX pa30aBisaiau, u
BHICEBAJIM B Uallke C aTrapoBoM cpemoy SDL. KpomMe 2TOTr0o, cpeny IJ4d
BHpAallMBaHN g (SDL) VHOKYJIMPOBAJIN (1:100) C IIOMOIWIBLIO
PETUIPATUPOBAHHEX JIMOOMIMBUPOBAHHEX IPOIOYKTOB U PeIrUCcTPUPOBaJIM

OIITUUYECKYIO [IJIOTHOCTBb (0D, 600 HM) oo MOMEHTa OOCTVKEHM A
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KYyJBTYPOM CTalMOHApPHOM Qas3bl. OIKCIEPMMEeHT I[IOBTOPSAIM B 3 pPasHHX
OHA W Bce 00paboTKM IPOBOOWIM B Tpex apaJUJleJIbHEX OIETax.
PernnpaTnpOBaHHEE JIMOQUIIM3MPOBAHHEE 0O0Opas3lusl pa30abBJiaAiM, OIS TOI'O
UTOOE IIOCTPOUTH KPMBEE pOCTa, Tak Kak 0e3 pas3faBJlieHMHA, BeJMUYMHA
IOTJIOWEeHM A IpeBHaJa JONYyCTUMHIM I[IOPOT, BCJIeOCTBUEe I[IPUCYTCTBUSA
00e3XKUPEeHHOTO MOJIoka. g o60JierdeHMd CpaBHEHMSA KPUBEX poOCTa, TO
Xe caMoe paszfaBlieHMe NIPOBOOMIIM Ha HeJIMOOMIM3UPOBAHHHX oOpaslax,
MCIIOJIb3YEMEIX B KadueCTBe KOHTPOJIA.

[361] PE3YJIBETATH. OOpa3UH JUOQUIN3MPOBAJIM WM XPaHWJIM I[IPpU
KOMHATHOM TemrIeparType wanM Opu 4°C B  a3pOOHHX WM aHa3pPOOHHBX
YCJIOBMAX B TedeHMe 6 MecaueB. O0O0pas3lb, XpaHMMHE B aspOOHBEM
YCJIOBUAX, BHE 3aBUCHUMOCTM OT 00paboTkKM, OHCTPO pas3jlarajuck C
OOIOJIHUTEJILHOM I[IOoTepel KJeTOK IO CpPaBHeHMI C UX aHaspOOHHEM
aHaJjoroM B 1nmanas3oHe oT 0,4 mo 3,2 log mnocje TOJbKO 2 HeOelb
XpaHeHMA. Ha OCHOBe 5THUX pPe3yJibTaTOB M IJIA IIOBHIIEHMA HATJIAOHOCTU
n300paXeHHHX Ha OUI'ype IaHHEX, Ha OuUrype 8 IIpencTabjieHa TOJIBKO
norep4 KJIETOK, HaoJonaeMas B JIMOOMIMBUPOBAaHHEX OponyKTax,
XPaHMMBIX aHanpoBOHO. B IIpolilecce XpaHeHMA B aHa®pOOHHEX YCJIOBUAX,
ofpasuHl, XpaHVMEE npu KOMHAaTHOM TeMIlepaType, pasjarajamnchb
BLICTpee, UeM WMX aHaJIoTM, XpaHuMele nopu 4°C, 3a uckimodeHueMm T/SM
oBpasloEr, 3aMOPOXEHHEIX B KUIOIKOM asore. T/SM oBpasiH,
3aMOPOXEHHEIE B KUIOKOM asore u XpPaHUMEE opu KOMHaTHOM
TeMIlepaType, IOCJe JMOOUIM3aluM He TepajM CTaTUCTUUYEeCKM 3HauuMO
GoJiblle KJIETOK, UYeM WX aHajlorv, xXpaHuMee I@pu 4°C B TeueHUe
nepuona xpaHeHusa 16 Hegmeyap (P > 0,1). O»mHako, pasz3JIuMuMsg Mexnoy
obpaszlaMy CTAaHOBWIIMCH CTATUCTHUUECKM 3HAUVMBIMM B CJydasax XPaHEeHUMd
IpM KOMHATHOM TeMIepaType M Opr Temieparype 4°C nociye 20 Hemesb
XpaHenus (P=0,0002), c¢ pasuuuenn 0,84 log mocyie 20 HemeJb U C
pasuuuerr 0,89 mnocne 24 HepmeJdb XpaHeHus. Bce M/SM o6Gpa3uH
pasjlarajJuck OHCTpee, uYeM ux T/SM aHajoru. Ilocye 24 Hemesb
xpaHeHra (ourypa 9), noTepm kKJeTok B T/SM obpasllax, B3aMOPOXEHHBIX
B KMIKOM a30Te ¥ XpaHuMHX Opr 4°C B aHaspPOOHEIX YCJIIOBUSX, OBUIM
3HAUMMO HMXe, UeM OpU JIOOHX IpyTux obpaborkax (P < 0,02). T/SM
obpasub, 3aMOpPOXeHHHEe B XMUIKOM as30Te U xpaHumMele mpu 4°C B
aHanpPOOHHX YCJOBMAX, WMeJM 2,16 log IHOTepk [0 CpaBHEeHMID C
KOHLUeHTpauuen M. FElsdenii, HabmomaeMol Iepen JMouIM3almer, C
0,82 log 1oTepb, BO3HMKAKIMX BCJENCTBME XpPaHeHWsa B TedeHue 24
HemeJib. B KaxAael m»OeHb oT6opa MOpod, HOPOBOOWMIIM BSKCIEPUMEHT II0
IOJIYUYeHVI  KPMBOM  poOCTa IJiS CpaBHeHMSA  XapaKTepucTUK  pocTa

ﬂMO@MHMSMpOBaHHBIX IIPOOYKRTOB C HeHMOd_)MJIMBI/IpOBaHHBIM IIPOOYKTOM. Ha
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burype 10 [nOpuBeIeHE KpPpMBHE poOCTa, I[IOJIydeHHEe Ha ofOpa3lax,
3aMOPOXEHHEX B XMIOKOM as30Te, JMOOMUIIM3UPOBAHHEX C MCIIOJbL30BaHUEM
GeicTporo nmkJa (18,5 wacor mpm 250 x 107° MM.PT.CT.) ¥ XPaHWMEX
aHas®pPOBHO npu 4°C W npu KOMHATHOM TeMIlepaTrype.

HeqmodmamsmupoBaHHue  o0OpasLb, MCIOJbL3yeMBe IJIS KaXIoM KPMBOM

pocTra, Opumm "cBexumu" (IIOJIYUYeHHHMM He ©OoJiee uYeM 3a 2 JOHSA -0
IpoBeleHUda DSKCIepMMeHTa) . JIMOOMIM3VMPOBAHHEM NIPOOYKT, XPaHUMHM
npu 4°C, mMeJI BoJiee KOPOTKUN BpeMeHHOM’ Jar, yeM

JIMOOMIMBUPOBAHHEY NPOIOYKT, XPaHMMHEM I[IpM KOMHATHOM TeMIepaType,
YTO COoTJlacyeTCsa C pasHuleM KoHUeHTpaluun M. Elsdenii, HaGomaeMoM
B 5Tux obpasuax (rabmmua 4). Iocne 16 Hemedb xpaHeHusa, T/SM
oOpaszlbl, BHe 3aBUCHMOCTM OT TeMIepaTypH XpaHeHUsa, uMeJm OoJiee
KOPOTKUM BpeMeHHOM Jjar, uem M/SM oOpa3lH.

Tabnnua 4, BpeMeHHOM Jar, HabJIonaeMe Ha
HeJIMOOUIM3UPOBaHHOM WU perunpaTUpOBaHHOM JIMOOUIIN3UPOBAHHOM
obpaslle, IIOJyUYeHHOM M3 peTeHTaTa oOpu 90% yMeHblleHMe oOBeMa,
CMemaHHOM C 8% Tperayiosn/15% obeszxupeHHOoTO MoJioka (T/SM) wuam 8%
MaJIbTOmeKCTprHa/15% obesxupeHHOTO MoJIoka (M/SM), 3aMOPOXeHHOM B
XUOKOM — a30Te (LigN) 1N JMOOMIIMBUPOBAHHOM C  MCIIOJIb30BaHUEM
OHICTpOTO UMKJa nocje 12, 16, 20 wiam 24 HejeJb XpaHeHUS B

aHaspPOBHEX YyCJoBUAx nopu 4°C mmm 25°C

BpeMeHHOM Jiar (Yach) ocjie X HemeJlb XPaHeHUSd
CpenHee CraHIapTHOE
12 16 20 24
3HaAUeHUe OTKJIOHEHUE
Lactipro 2,50 2,75 3,75 1,75 2,69 0,72
M/SM xpaHeHUe
8,50 9,00 10,00 | 11,75 9,81 1,24
npu 25°C
T/SM xpaHeHUe
6,50 6,75 7,25 8,00 7,13 0,57
npu 25°C
M/SM xpaHeHUe
5,75 8,25 8,00 8,75 7,69 1,15
npu 4°C
T/SM xpaHeHUe
4,25 5,25 5,00 4,75 4,81 0,37
npu 4°C

[362] VY1TJH HaKJIOHA KPUMBHX IJIS HEeJIUMOOMIM3VMPOBAHHEX OO0pas3loB
M TOOBEPTHYTHX MSM o6paboTke, XpaHuMHX Opu 25°C B Teuenme 12
Hemesib, W IOOBEepPrHYTHX MSM o6pab®oTke, XpaHumex nOpu 20°C B
TeueHMe 16 HemeJb, OBJIM aHOMaJIbHO HUM3kMMM (Tabamiua b5) . Ilocye 20

u 24 HenmeJlb XPaHeHMr4d, YIJIEL HaRJIOHa KPHMBEIX (baBBI SKCIIOHEHIMAaJIBHOTI'O
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pocTa JIMOOUMIMBUPOBAHHHX 00pas3loB UMCJEHHO He OoTJIMYaJMCh OT
HeJIMOOMIIM3UPOBAaHHEX KOHTPOJBLHEX 00paslioB.

Tabamuia 5. VYIJe HakKJIOHa KPMBHX (ask SKCIOHEeHIMAaJILHOTO
pocTa, HabgomaeMmbele Ha HeJIMOOUIM3UPOBAHHOM WMJIM pPerMIpaTUPOBAHHOM
JIMOQUIIN3UPOBAHHOM OBOpas3le, [IOJIYy4YEHHOM M3 peTeHTaTa IHopm 90%
yMeHbIleHMe ofbeMa, CMellaHHOM C 8% Tperajio3r/15% o00e3XUpPeHHOTO
MoJioka (T/SM) wmiam 8% MajdbTomeKcTpuHa/l5% o00e3XMpeHHOTO MOJIOKA
(M/SM), 3aMOPOXeHHOM B XMIKOM aszoTe (LigN) ¥ JMOQUIM3UPOBAHHOM C
MCIIOJIE30BaHMeM OECTPOTI'O LMKJa nocje 12, 16, 20 wimum 24 HepmeJib

XpaHeHUsa B aHa®pPOOHHX yCJOoBMAX npu 4°C mamu 25°C

YTJIE HaKJIOHA KPUBHX Ga3hH SKCIOHEHIMAJIbHOTO pocTa
nocJsie X HeIeJlb XpaHeHUA
CpenHee CraHmapTHOE
12 16 20 24
3HayeHue OTKJIOHEHHUE
Lactipro 0,22 0,31 0,34 0,31 0,30 0,04
M/SM xpaHeHUe
0,24 | 0,18 0,33 0,29 0,26 0,05
npu 25°C
T/SM xpaHeHUe
0,31 0,30 0,34 0,32 0,32 0,02
npu 25°C
M/SM xpaHeHUe
0,30 0,33 0,30 0,30 0,31 0,01
npu 4°C
T/SM xXpaHeHHUe
0,32 0,31 0,33 0,32 0,32 0,01
npu 4°C
[IPMMEP 5

SbdexTMBHOCTE ¥ O6eBOIACHOCTE IIPUMMEHEHUSI JIMOOMIMBUPOBAHHEX
KIeTok M. elsdenii Ha KPYIIHOM POI'aTOM CKOTe

A. IIpHUTOTOBJIEHME JIMOQUIIMBUPOBAHHOI'O IMIPOAYVKTA M CPOK €I'0

I'OOHOCTI.

[363] dJIaKOHH c VCIIOJIL 3y EeMOM B STOM MccJengoBaHnum
IpelBapUTesJIbHO PeIMIPaTUPOBAHHOM  KYJILTYPH M. elsdenii (ojis
peruIpaTUpPOBaHMA ¥ IIOOKOPMKM) MNIpUTOTaBJMBAaIM 3a 56 1OHeM IO

Havajla DSKCIePUMMEHTa ¥ XPaHWIM B XOJOIOWJIbLHMKe npu 4°C nepeq
IPYMEHEeHMEM. Kaxmemt biraxon colepxan SKBUBAJIEHT 5 MJI
JINOOUIIMBUPOBAHHOTO nponyKTa. QJIAKOHE  JIMOOUIIMBUPOBAJIU B 6
PasJMUHBEIX [UKJIaxX Juobuiamsauuu. I Kaxgoro LIukiIa, 3 ¢dJjakoHa
perTuapaTUpPOBaliM Iocie Jnodmuams3anuy, U 3 IOOMNOJHUTEJBHHEX (JakoHa
PerMIpaTUpPOBAaJIM B IEeHL IIPOBEeIeHMS MCCJIeIOBAaHUSA IJIS OIpeneJIeHUS

KOHIIeHTpalluM KJeTok M. elsdenii BO ©®JakKoHax (Tabmuiia ©) .
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XMBOTHEIM M3 TPYIIE C PerMIpaTUPOBAHHOM KYJbLTYPOM U TPYINHE C
IOOKOPMKOM KaXIOoMy BBOOWIM COIOEepPXMMOe OQJIaKoOHa IIyTeM BJIMBAaHUS B
POTOBYID IOJIOCTL, SKBUBaJIeHTHoOe 1.84x10!°% KOE M. elsdenii.

Tabmnua 6. KoHIeHTpalus M. elsdenii nocJje JUOOMIMBALUM M Ha

IeHb [POBeIeHMS MCCJEeIOBaHMUS Iocjie 56 mHell xXpaHeHusa mpu 4°C

KOE Ha ¢iakoH
IUKJI JIMOQUIMEBalUU Ha IeHb HOpOBeIeHUSA
[TocJse JIModUIM3alnun
biakoHa MCCJIeDOBaHU A
Iuxs #1 2,37E+10 1,70E+10
Hur #2 2,37E+10 1,97E+10
Huxi #3 3,31E+10 1,86E+10
Huxi #4 3,41E+10 1,81E+10
Imkri #5 1,98E+10 1,57E+10
Iuki #6 2,34E+10 2,14E+10
CpenHee 2,063E+10 1,84E+10

[364] Ilocye Hauvajla B5SKCIEepMMEHTa, IOOIOJHUTEJbHEE OQIaKOHE U
uMKia #5 ¥ #6 BHOepxMBaiM OpKM Temraeparype 4°C, m 3 (QjakoHa U3
KaXgoTro LMKJa 5STUX LIUKIOB peruiIpaTHUpOBaJIM KaxOwly Mecdl (ourypa
11).

[365] KouueHTpalus M. elsdenii BoO (QJjlakKOHax WU3BMEeHAJaCh OT
4,96x101° KOE/r mo 4.17x10'°% KOE/r mnpu xXpaHeHUM B TeudeHue 11
Mecdauer npu 4°C, mNOpencraBigs ToJbko BesmuuHy 0,07 log moTepu
BHIXOIA .

[366] MHMcrnoJsb3yeMHe B 5STOM MCCJIeIOBaHMM TMIPOIOYKTHEH B (QopMe
eXeIHEeBHO IMNOINKOPMIIEHHOM KYJIbLTYPH M. elsdenii (ofpaboTka C LeJbio
IIOOKOPMKM) MHNPUIOTABJIMBAIM NPUOIM3UTEJILHO 3a 30 »OHel 1o HauaJja
SKCIEepUMeHTa UM XPaHMJIM B MOPOBUMJILHMKE B IIakeTaxX M3 KallMPOBaHHOTO
boJILTOM MOJMATUIIeHa. I[IOOKOPMJIEHHBEE IIPOOYKTH JIMOOUIM3UPOBAIM B 6
Pa3JIMUHEIX LMKJIaxX Juodmiam3aumuy, pachacoBHBaJIM B 15 MHOMBUIYAJIbLHEBEIX
naxkerax M3 KallMPOBaHHOTO GOJBTOM MHOJUSTUIIeHa (1 IakeT/CYTKM Ha
KOPM), MNPOOYBaJIM as30TOM, IepPMEeTUIMPOBaM M xXpaHuim npu —-80°C mo
MOMEHTAa MCIOJIb30BaHMa. [JI4 KaxOgoro LMKIIa Juopuamszalumu, 3 OakeTa
peruIpaTUpOBaJiM IocJe Jumodmiam3aumuu. CpendHad KOHLUeHTpauusa M.
elsdenii cocraBasia 4x10!° KOE/nakeT. TpM [OONOJHUTEJIBHEIX IIaKeTa
peruipaTUpOBaJIM B HauaJe KaxXIoM HemeJdM ¥ MCIOJIb30BalIM O
onpenejeHmUsa BBOIVMOM XM BO THEIM exXeIHeBHO KOHIeHTpallun M.
elsdenii, nyrem pofaBJIeHMS pPerMIpaTHUPYRIEero pacTBopa K KJeTKaM

M., elsdenii, BHIEPXMBaHMA KJI€TOK B TeueHuy 40 MUHYT ©OJIS UX
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ocemaHusa, pas3baBJIeHMS KJETOK UM BHCEeBaHMA KJIeTOK (ourypa 12).
CTaTUCTUUECKUM aHaJM3 IIoKas3bBaJl yBeJIMueHMe KOHIEeHTpaluM KJIETOK B
TeueHMe BpeMeHu. Becb TNOpoOYKT OpuToTaBJguBaldM 3a 30 1OHeM 1O
HauvaJja VCCJelOBaHn4, n OpOOYyKT, VICIIOJIb 3Y eMEBIN B KauecTBe
IIOOKOPMKM, WMMeJI CPOK IIoCJe IMIPUTOTOBJIEHUMA NpUOIM3UTesbHO 80 nHel
K KOHILY MCCJIeHoBaHMA. XMBOTHHE IOJIydyalsiM B cpemHeMm 2,19x10% KOE M.
elsdenii exenmHeBHO (2,45x101% KOE/naxkerT) .

B. JccilenoBaHMe Ha KPYIIHOM poOI'aToM CKoOTe

[367] MoJioOEIX KaCTPMPOBAHHEIX OBUKOB (n=462; HauvajlbHasd Macca
Tesla 408 KI') oTOMpa M IO MacCe UM paclIpeneldalr cJydalHeM obpa3oMm
B OOHY M3 UeTHpex TIpylnn obpadoTKM, COCTOAMMUX M3 KOHTPOJIBLHOM
TPYIIIIH, He noJiydawnmer Megasphaera elsdenii (17 B3aroHOB; 7
TOJIOB/3aroH) ) ; HeJIMOOMIIM 3P OBaHHOM TPYTIIIH, noJrydamnmen
npemBapuresibHO 50 M npomykTa M. FElsdenii, comepxamero 2x108
KOE/mMn1 (10!° KOE Megasphaera elsdenii NCIMB 41125) (16 sarodos; 7

TOJIOB/3aToH) ; perunpaTupOBaHHOM TPy, oJiydanmen
JINOOUITMBUPOBAHHYIO KYJIBETYPY, KOTOPYIO IpenBapuUTeJILHO
peruopaTrupOoBaliu HEIIoOCPpenCTBEHHO nepen BBeIOeHMEM (10%0 KOE
Megasphaera elsdenii NCIMB 41125) (16 3aroHoB; 7 TOJIOB/3aToOH); U

TPYIONE IOOKOPMKM, IoJydanmel JIUMOoOUIM3UPOBAHHYID KYJILTYPY, KOTOPY
IpelBapUTesSIbHO pPeruIpaTUPOBAaNIM HEIOCPEeINCTBEHHO Ilepell BBeleHMeM
(1019 KOE Megasphaera elsdenii NCIMB 41125), u JIMOOUIM3UPOBaHHLIL
IPOOYKT, KOTOPHM eXeIHeBHO BBOIMJIM B pPallMOH B KaueCTBe IIOIKOPMKU
Ha MPOTSXeHMM BcCero wucciemobaHusa (108 KOE Megasphaera elsdenii
NCIMRB 41125 eXeIHeBHO; 17 3aT'OHOB; 7 TOJIOB/3aroH) .
HenmodouamsmupoBaHHbe, perumpaTUpOBaHHLE TPYIIIH u TPYIIIIY c
IIOOKOPMKOM OBUKOB IoMemaJM Ha 10-IHeBHY IIpoTpaMMy HapallMBaHWUS
rmocJjie IpenBapuTesILHOTO [IOJIYyUEeHU S VIMU KUCeJId Megasphaera
elsdenii, B TO BpeMd KaK KOHTPOJIBHYD TPYINIYy IIOMemaar Ha 21—
OHEeBHYID IpoTpaMMy HapallMBaHUS. PyOLOBYI XUIKOCTL M3BJIEKAIM IIYTeM
PYMMHOLIEHTEe3a uepe3 26 uYacoB IIoCjle TOoTo, Kak ObJI BBeIeH IIepPBHU
pauyoH. OBpas3lun pyOLOBOM XKMIKOCTM aHaJlu3upoBaauM Ha pH, Ha
KOHIEeHTpaluM JIeTyunux XUPHBX KUCJIOT, Ha YPOBHM DHIOTOKCHMHA U Ha
CIIOCOBOHOCTE YTUIN3UPOBATH MOJIOUHYIO KMUCJIOTY B in vitro
VCCIIeIOBaHUM Ha VICUE3HOBEHNE JakKTara. nOisa uccJenoBaHmsa
MCUe3HOBEeHUA JlakTaTa, »ecdTh Opobupok odweMoM 10 M, coIepXalnx
IOJIyOoHIpelelIeHHY JaKTaTHyl cpelly, UWHOkyJupoBamu 0,1 Min pyOuLOBOM
XUOKOCTM. OINTHMUECKYID ILJIOTHOCTL M3MepsaJM B IOBYX [apalljlesIbHBEIX
aHaaM3ax  KaxIee ©6 dYacoB B TeueHre 24 YacoB OJA  OLIEHKU

CIIOCOBDOHOCTU K pocTy C MOJIOUHOM KMCJIOTOM B KauecTBe IIePBMUYHOTI'O



76

cybcrpaTa. I[Ipobupku IIoOMemaJM B MOPO3MJILHMK Cpal3y IIocJe u3MepeHUA
OIITUUYECKOM IJIOTHOCTM IJIA T[OoCcJedylolero olIpenejleHUMsa KOHIEeHTpalluu
MOJIOUHOM KMCJIOTH. OmHOTO OBUKa Ha 3aroH cHabxajluM IJTaTuMKOM IJig
HeNpepHBHOTO PaIModvacTOTHOTO M3MepeHud BeJIMUMHH pPH B TeueHue 56
OHelM MccJjlefoBaHMA. BHUKOB BlBemMBaJIM B »DHM 0, 28 u 56 nJsa
ompenejyieHMs CpeOHero CYTOUYHOT'O YBeJIMUeHMS MaccCh, [oTpediieHud
CYyXoTo BemecTBa M 20PeKTUBHOCTU MCIIOJIB30BAHUSA KOPMOB.

[368] @nsa OLEHKM XMBHECIIOCOOHHX M. elsdenii, HIPOIJIATHBAEMEX
XMBOTHEIMM, JIMOQUIN3UPOBAHHEE IIPOOYKTH IIOIKaPMIIMBAJIN
CTEepUMJIM30BAHHOY MYyKOM B aJIIOMMHMEBHX UYallkax ¥ cobupaau obpa3liH
nmociae 0, 1, 2 m 4 4YacoB BO3IOEMCTBUA OKpyXawomer aTMOCh)epH B
JadopaTopuM MM Ha YyJMIE Ha COJIHIEe. OTOT DKCIEPMMEHT INOBTOpPAaM 4
pasa B TeueHMe Mg U aBrycra 2016 roma (durypa 13).
CTaTUCTUUYECKUM aHaJM3 IIO3BOJIMJI BHSABUTEL BpeMs BO3IEeMCTBUA BO
B3aMMOCBA3U C YCJIOBMAMU xXpaHeHusa (P=0,0007), BJIMAHNE BpeMeHU
BoszmemcTBUsa (P < 0,0001) wu BAMSAHME YCJIOBMM XpaHeHus (P <
0,0001). KouueHTpauus M. elsdenii B JIMOPUIMBUPOBAHHOM IPOOYKTE,
CMemaHHOM C MYyKOM ¥ TIIOOBEPTHYTOM BO3IEMCTBUI aTMOCOEepH B
JlaBopaTopuu, UM CJIEHHO IIOHMXaJlaChb B TeueHNe 4-4yacoBOTO
BO3IOEeNCTBUA, HO 3HauUMMO He oTJIMYajlach oT X VCXOOHOM
KOHLUeHTpauum. KoHUeHTpaumusa M. elsdenii B ofpaslax, IMIOOBEePI'HYTHX
VIMUHOMY BO3IEMCTBMUIO, CHMXaJlaCb HaMHOT'O OwcTpee. Ilocse 1 uyaca
BOBOEMCTBMSA, TOJBKO 6,4% MCXOOHO IPUCYTCTBOBaBmMX M., Elsdenii,
OBJIM  KMB3HeCcIocoBHEMM . KoHueHTpauus M. elsdenii B of0pasuax,
IIOOBEPT'HY TEIX YIMUHOMY BO3IeNCTBUIO, 3HAUMMO OTJINYaJiach oT
MCXOIOHOM KOHIUEeHTpaluM ¥ OT MX aHaJIoOTOB, BHIOECPXUBABIMXCS IIPU
KOMHAaTHOM TeMIlepaType rnocje 2 u 4 JacoB BO3IOeNCTBUA.
Konuenrpauum M. elsdenii B »2Tux ofpaslax CUJIBHO BapbMUPOBAJIM OT
OOHOTO  DKCIepPMMeHTa kK IpyToMy, YyTOo IOOTBepXIaeTcd  OoJbIOoN
BeJIMUMHOM CTaHIaApPTHOTO OTKJIOHeHMS. OTO MOXeT OBTb OTHeCeHO 3a
cueT pazJMuUMM BO BHEMHMX YCJOBMUAX (TeMIepaTyph M BJIAXHOCTM), HO
TakXxe 3a CcueT Pa3jIMuMi MCIOJIb3YEMEX JIMOOUIMBUPOBAHHHX IIPOOYKTOB,
KOTOPHE MOIJIM OHTE 00Jiee WIM MeHee YCTOMUMBEIMM K BO3OeMCTBUIO
TeMIepaTyph ¥ BJIAXHOCTH. Bo BpeMsa MCCIeIOBaHMA  XMBOTHHX,
JIMOOUIMBUPOBAHHEM IIPOOYKT CMEemMBaJIM C MYKOM HeloCpeICTBEeHHO
Iepel KOPpMIIeHMEM, M 3aTeM KOPpM C IIOOKOPMKOM OHICTPO IIOMemaJlM B
KOpMymKy . XuBOTHHe, Hab®pacCHBaBIIMeCs Ha MYyKYy U, cJedoBaTeJIbHO, Ha
JIMOOUIMBUPOBAHHEM NIPOOYKT, I[IO-BUIVMOMY, IIPOIJIaTHBaJIM eI'0 MeHee
ueM uUepes 1 uyac I[ocje CcMelleHMsa. ECAM OPeldloJIOXUTL, UTO IIPOOYKT

OBLII IIPOIJIOUEH He IIo3Xe YeM UYepe3s Yac, TO XMBOTHEE OOJDXHEI OBIN
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[NOJIYUMUTEL NPUOIM3UTEJILEHO 1,4x107 KOE/roJsioBa/OeHb KM3HECIIOCOOHHX
KJIETOK (6,4% cpemHell KOHIEHTpaluMy B IIPOIYKTEe C IIOIKOPMKOM 2,2x10°8
KOE/rToJsioBa/meHn) .

[369] VYCKOpeHHHM pOCT OBUKOB, 00Opab®oOTaHHHX C [IOMOombl M,
elsdenii, OpuBOIMJI K aHAJOTMUYHOM Macce Tejla Ha 28-0M »OeHb
(P=0,53; Tabmiia 7), cpenHeMy CYTOUHOMY YBEeJIMUEeHUIO MaCCEL
(P=0,71) nu 30DeKTUMBHOCTHA MCIIOJIbL30BaHU A KOPMOB (P=0,09).
ObpaboTka C IPUKOPMKOM XapakTepusoBajach DoJiee HUSBKUM
norpedjleHMeM CYXOT'O BelecTBa, UYeM B KOHTpOJbHOM rpymnme (P=0,05).
[lpoBeleHMe OTKOPMa B 3aroHaxX B TeueHMe IepBHX 56 IHeM oTKopMa
oaBaJjio aHaJIOTMUHBEE pe3yJbTaTH cCcpenu obpaboroxk (P > 0,10). C
KOHTPOJILHOM TpPYyIIoN, B OTHOIIEHUN KOTOpOMn [IPVMEH AJIN
KOHCEepPBaTUBHEM 21-OHEBHHM I[IepMOI HapallMBaHMSA, 5STU CXOIOCTBa MEeXIYy
oBpaboTramMm YKa3HBawnT Ha TO, UTo IpoTpaMMEL YCKOPEHHOTO
HapamMBaHUA MOTYT OHTL BHIIOJIHEHH C MCIIOJIbL30BaHMeM JodoM U3 Tpex
bopMm  obpaboTok Cc nomombio M. elsdenii Bes OTpPHULIATEJIbHEX
IoCJIeNCTBUM IJIA 3I0POBLA KPYIHOTO POraToro CKOTa WIM  IJA
IpOBeIeHMa OTKOpMa B 3aroHax.

[370] BenuuuHa pH pyOLOBOM XUIKOCTM (M3BJEUEHHOM uepe3 26
YacoB TIIOCJIe KOpMJIeHMe IIepBEM palMOHOM) OBJIa aHaJIOTMUHOM Ccpenu
obpaboroxk (P > 0,10; Tabmuua 8). OOHapyXMBaJIOCh pas3JIMuMe B
CYMMapHO¥ KOHULEeHTpaluuM JeTyunux KUPHHX kucjgor (VFA) B ciayudae
00paboTKM C IIPUKOPMKOM, KOTOopasd ObJla 3HAuUMMO BHIIe, UYeM B cjydae
OIPYTUX 0BpaboToK (P < 0,01). OBbpaboTka c IOOKOPMKOM
XapakTepusopajack 0oJiee BHCOKOM KOHIeHTpallMeM alleTaTa, uYeM IIpu
perugpaTUpoBaHHOM  oBpaboTke (P=0,02). HecMmoTpda Ha TO, uTo
oBHapyXMBaJlach 3HauMMoOe paszanune B KOHILIEHTPpaluN alueTara,
OTHOIIeHMe  alleTaT:IponMoHaT OBJIO aHaJIOTMUHBIM cpelu o0paboTok
(P=0.96) . JIpyTue JieTyuue XMUPHEE KMUCJOTH (VFAs) OBUIM aHaJIOTUMUYHBEMMU
cpenu obpaboroxk (P > 0,18).

[371] KoHlleHTpaumuga SHIOTOKCHMHA B PyOLOBOM KUIKOCTHU
(M3BJIeUeHHOM dYepes 26 UYacCOB I[OCJe KOPMIeHMe IepPBHM pPallMOHOM)
OpJla aHaJIOTMUHOM cpelu obpaborok (P=0,3462; ourypa 14). VYpPOBHHU
DHIOTOKCHMHAa WM3MEPAIM B KauecTBe IokKazaTeld O0aKTepMaJIbHOT'O JIM3MKCa
B pyb6bue. Coofmaljlock, UYTO CTpalanlee aluIOo30M XWBOTHOE MMEeeT
VPOBHM SHIOTOKCKMHa Bome, ueM 150000 emguHMLI SHIOTOKCHMHA/MJI. Bce
usMepsgeMeHe B S5TOM MCCJeIOBaHMM YPOBHM SHIOOTOKCHMHA OHJIM HIMXe D2TON
IIOPOTOBOM BEeJIMUMHE BHE BaBUCUMOCTM OT oBpaboTKu.

[372] OmHOTO OBlUKa B KaXIoM ™3 32 3aT'OHOB cHabxaJn

[TIOCTOSAHHO HaXOoOAmMMMCsS B pyOie pH-maTumkoMm (8 OrukoB/obpaboTka),



KOTOPEM

XUOKOCTM KaxXOBl Yac B TeueHMe 56 OHeM MCCIeIOBaHUA
CpenHMre pesyJbTaTH

Kaxnor o6pa®oTKu IIpencTaBJIeHH

15.

pPyOBOLOBOM XUOKOCTHU.

< 0,01) wm muHa xopmiueHus (P < 0,01) Ha BBeJduumHy pH pydBuoBomn
KUIKOCTH . YCKOpeHHOe yBeJIMJdeHue obpaboTok M. elsdenii He
BHI3HIBAJIO CHMXEHMS CpelHeM BeJMUMHH pH pyOLOBOM XMIKOCTU B
COCTOSHUM KJIMHMUECKOT'O allMmo3a. B @OHM YCUIIEHHOTO KOPMJIEHMUS,

JIMOGPUIIM3NPOBaHHEIe 0O0paboTKMU

pPeTUCTPUPOBAT

IO aHHEIE
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Briapianu BIMAHMA »OHAD O0O0paboTKuU

M3MepeHum

BeJIMYVIHEL

PH pybBuosou

(purypa 15).

U3MepeHry BeJIMUUHE pPH pyOLOBOM XUIKOCTU IJId
C WHTepBajlaMM B 1 dYac Ha oOurype
(P < 0,01)

BRUIM TakKXe BHSABJIEHH BO3OeMCTBUA 00padoTKU

Ha BeJMuMHY pPH

(P

(peruIpaTUPOBAaHHEE M C IIOOKOPMKONM)

nonnepxreas ©OoJiee BECOKOe 3HaueHMe pPH pyOLOBOM XUOKOCTM, UYEeM B
cllydae KOHTPOJIBHOV UM HeJIMOQUIM3UMPOBaHHOM 00paboToK.
Tabmmuua 7. [IpoBemeHMe OTKOpMa B 3al'OHax
Perngpart
Hemmoduim
KouTpoa MpoBaHHEH | [lookop P-sHa-
[TokazaTeJib 3UPOBAHHEL SEM
b V7 MKa UeHue
7 OpOOYyKT
IpOOyKT
HauvasrHasa Macca
409 407 408 408 5,53 0,69
TeJa, KI
Inm 1-28
CpeIHUM CYTOUHBI
2,54 2,49 2,41 2,44 0,082 0,71
IpUPOCT, KI'
[TloTpebiieHKEe
CYyXOTO BelecTBa, | 9,952 9,763 b 9,662 P | 9,37° | 0,18 0,05
KTt
[MpupocT: KOPM 0,2559 0,2596 0,2489| 0,2594| 0,007 0,069
Macca TeJa uepes
480 477 476 476 5,94 0,53
28 OHeM, KT
Ionm 1-56
CpeIHUM CYTOUHEIM
2,14 2,15 2,12 2,10 0,04 0,81
IpUpPOCT, KI'
[loTpebiieHKe
CYXOT'O BeIleCTBa, 10,36 10,58 10,32 10,46 0,16 0,04
KT
[MpupocT: KOPM 00,2076 0,2047 00,2001 0,2006 0,000 0,76
Macca TeJyia uepes 534 534 533 531 5,8 0,75
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56 gHeM, KT

! CpenmHMe 3sHauyeHMS B CTPOKe LMbp 6e3 ofmux OYKBEHHEIX BEPXHUX
MHIEKCOB oTJnuamnTcsa, P<0,05
Tabmnua 8. XapaKTepUCTUKM PYOLOBOM XUIKOCTM UYepes 26 UYacoB

I10CJIe BBEeIeHMA MCXOIOHEX PallMOHOB

Hemmodmnmz | Peruopatu | Ilogk P-
[ToxkaszaTeJib KOHTPOJIE | MPOBAHHLE | POBaAHHLE | OPMK SEM | 3HaueHu
IPOOYyKT IPOOYyKT a e
pH 6,21 6,03 6,13 6,00 0,13 0,33
JleTyuad XMpHada KMUCJIOTa, MM1!
CyMMapHO 86,32 88,12 81,12 93, 50| 3,97 <0,01
Auerart 54,18 ® 54,93 ® 50,82 58,4%| 2,40 0,02
[lponmoHaT 20,4 21,2 19,6 22,6 | 1,47 0,18
ByTtupart 10,3 10,6 9,4 10,8 | 0,73 0,44
N3zo0byTHparT 0,24 0,15 0,09 0,211 0,08 0,20
BaJsepart 0,58 0,67 0,64 0,64 | 0,10 0,93
M3oBajepartT 0,67 0,061 0,50 0,661 0,11 0,23
Kamnpoar 0,00 0,05 0,00 0,021 0,02 0,28
OTHOIeHKe
aueTar: 2,74 2,67 2,68 2,721 0,11 0,96
IPOIMOHAT

1 Cpepume sHaueHMSA B CTPOKe Ludp Oes ofmMxX OYKBEHHHX BEPXHUX
MHIEKCOB oTJnuamnTcsa, P<0,01

[373] [TpoBOOUIIN V3MePEeHUA OIITUUECKOMN IIJIOTHOCTM c
VHTepBaJlaMM 6 YacoB B TeueHMe Iepuona 24 dYaca IOJ4 OIpeleJIeHUS
KPMBHIX  pocTa CMellaHHEX  MMKpoBoB  pybdla, VHOKYJIMPOBaHHBIX B
[IOJIYOIIPENEJyIEHHYD JIaKTaTHYD Cpeny, HSTU OaHHBEe I[IpelCcTaBJIeHB Ha
dburype 16. HabuomaJoCck B3auMHOe BJIMAHMEe Mexny obpaboTkon wu
BpeMeHeM onpeneyieHusa (P < 0,02). Brtn Takxe BEISIBJIEHEH
VHOMBUOYAJbHEE BJIMAHMA oOpaboTrkn (P < 0,01) wm Bpemenu (P <
0,01). He oOHapyXMBaJIOCH pa3jJuuui Mexny obpaboTkaMy BIJIOTE OO 12
JacoB, IIOCJIe UYeTlo pPeIruIpaTUMpPOBaHHad JMOQOMIM3MPOBaHHasa oOpaboTka
napaJia ©oJiee BHCOKMM pe3yJbTaT, UeM exeOHeBHas JMOOUIM3UPOBaHHASA
(P < 0,02) m xoHTpoJbHas (P=0,007). UYepes 24 wyaca, He OBJO
pazauuni  Mexnoy — obpaboTkamm M. elsdenii (p > 0,10), HO
KOHTpOJIbHasa obpaboTka uMeJa 3HauMMO MEeHBIWM MUKPOOHEIM POCT, UeM

BCe oOb6paborkm M. (P < 0,01).
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[374] Ha o¢urype 17 HOpMBeIOeHH HOaHHBEE IIO0 MWMCUE3HOBEHUI Li—
Jlakrara IOJIyOIIpe OeJIEHHOM JJaKTaTHOM Ccpeltl, VMHOKYJIMPOBaHHOM
CMellaHHEMM MHKpoOamu pydlla M MHKyOMpoBaHHOM B Teuenue 0, 6, 12,
18 wmam 24 dYacoB. Bryla BHABJIeHa B3aMMOCBA3b MexXxOy o0pa®oTKOM U
BpeMeHeM (P=0,007) Hapdany C BJIMAHMEeM 00paboTKU (P=0,01) u
BpeMeHeM UHKyOaumum (P < 0,0001). HemmodunmsupoBaHHasd oOpaboTka
comepxaljla MeHblle L-JjlakTaTa, dYeM OpyIuMe oOpaboTkm npu uyace O
(P=0,04). KoHlleHTpalum L-JlakTara ORI AaHaJIO ITMUHEIMI cpenu
0B6paboTOK B MOMEHTH BpeMeHM 6, 12 m 18 uyacoB (P > 0,10). TlomoBHO
pesyJbTaTaMm, [IPUBEIeHHEM BHIE IoJIA V3MepeHum OIITUUECKOM
[JIOTHOCTM, MMKPOOH pyOlla KOHTPOJIBHEIX OBUKOB YTUIM3MPOBAJM MeHBbIEe
JakrTaTta (P < 0,003), uemM B cJjgayuae obpadorok M. elsdenii B
COBOKYIIHOCTHA npu 24 yacax VMHKyOaluuu, u npu 2TOM He
OBHAPYXMBAJIOCE Pa3JiMumMii Mexny obpaboTkamMm C HOomMombio M, Elsdenii
(P > 0.10). S5TM »aHHBEE IIOKAB3HBAKT, UYTO MUKPOOH M3 pydla OBHUKOB,
ofpaboTaHHHX C IoMombi M. elsdenii, pocau 06ojiee 5OOEKTUBHO B
IoJIyOIpenesIeHHOM JJaKTaTHOM Cpene, ueM MUKPOOE nus3 pyola
KOHTPOJIBHEX OBUKOB, UTO I[IO3BOJIAET IIPEeNloJIOXUTE O Hajluuuu O0oJiee
BEHICOKOM  CIOCODOHOCTM B CJiydae BTuUX 00paBoToK  yTUIM3UPOBATH
MOJIOUHYK KUCJIOTY. Kpome Toro, obpaboTkum c nomomeilo Megasphaera
oaBaJiu AHAJIOTUUHHE pPes3yJIbTaTH OTHOCHUTEJILHO CIIOCOOHOCTHU
YTUIM3aumuy L—MOJIOUHOM KUCJIOTH .

[375] KoHUeHTpaluM JeTyuux XUPHHX KKCJIOT (VFA) u3MepsalM Ha
obpazuax, KOTOPHE VICIIOJIb 30BaJIn oJis omnpenejyieHnd OIITUYECKOM
[JIOTHOCTM ¥ MCUEe3HOBEHMSA JlakTaTa, W pPes3yJbTaTH [IpeICTaBJIEHE B
Tabiuie 9. Buyla ofOHapyXeHa B3aMMOCBA3L Mexny obpaboTkon wu
BpeMeHeM ee [IpoOBeneHn s npu onpeneJsyieHUMn KOHIIeHTpalun VFA
(P=0,002), aunerara (P=0,0002), wuzocbyTtupaTra (P=0,04), OyTuparta (P
< 0,0001), wuzoBamgepara (P=0,0007) wm Bajepatra (P < 0,0001), a
TakXe -OJA OTHOWleHUsS aleTaT:nponnoHaT (P=0,02). BiIMAHMA BpEeMeHU
OB ODHaAPYXEeHH OJIS CYMMH VFA M BCexX MHAOMBUOYAJBHHX COCTAaBJISKINUX
VFAs (P < 0,0001). Pazmnuma cpeau obpaboTok ObUIM OOHAPYXEHH OJIA
nzobyrtupara (P=0,02), Oyrtupara (P=0,0004) wu BajgepaTa (P=0,001).
KoHueHTpauumu m3obyTHpaTa OBUIM HMXE B MOMEHT BpeMeHM 18 YacoB IJIA
rpynn  ofpaboToK C IIOMOMBK HEJIMOPMIM3MPOBAHHEIX IIPONYKTOB M C
nookopMmko (P < 0,005 m P < 0,004 cooTBeTCTBEHHO) II0 CpPaBHEHUID C
KOHTPOJILHOM TPYNIOM M C TpPynnor, obpa®oTaHHOW peTruIpaTUPOBaHHBM
NIpOoOyKTOM. B MOMeHT BpeMeHM 24 daca, IMNOIKOPMKa XapaKTepus3oBallachk
MeHBIIVM KOJIMYECTBOM nsodbyTHpara (P=0,002), ueM oBpaboTKM

HeJIMO(]}MJIMSMpOBaHHBIM n perrMmipaTrMpPpOBaHHEIM IIPOOYyKTOM, HO STO
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KOJIMUEeCTBO OBJIO aHaJIOTMUHO KOHTPOJIbHOM obpaborke (P > 0,10).
KoHnenrpauumu OyTHUpaTa B cJydae perMIpaTHUPOBaHHEX O00pas3loB OB
BHIIE, UYeM B cJydae noagkopMmku (P=0,02) nocie 18 dyacor MHKyOaluM.
KourposnbHasa o6paboTka OpoOyLMpoOBajla MeHblle OyTupaTa uepes 24
yaca, ueM ofpaboTkm C nomombio M. elsdenii (P < 0,0001). Pasauuusa
B KOHLeHTpaluM OyTHpaTa TakKxe OOHapyxXuBaljlaCk cpeln o00padoTok C
TIOMOIBIO Megasphaera B STOT MOMEHT BpeMeHUu B ciaydae
HeJIMOOUIIM 3P OB aHHEIX oBpas31oB, comepXxammx BoJiee BEICOKYIO
KOHIIeHTpallMin, YeM B cJydae 00paboTKM perMIpaTUPOBAHHEIM IPOOYKTOM
(P=0,01). B mMoOMeHT BpeMeHU 18 uyacop, OOHapyXuBaJiM OOJIee HU3KY
KOHIeHTpalMio BajlepaTa B Cllydae peTruMIpaTHMPOBaHHOTO IIPOAOYKTa IIO
CpaBHeHMK C »OpyrmMm obpaborkamm (P=0,01). AHaJIOTMUYHBEE pPe3yJibTaTH
OBUIM IIOJIYUEeHH @OJIS KOHIeHTpaluM BaJepaTa M OyTupaT Opu 24 uyacax
MHKyOalum. KoHTpoOJbHEE o0bpaboTku XapaKTepmn30BaJiMCh MEHBLIIVM
comepxaHMeM BajlepaTa, ueM Bce oO0paboTkmu C nomomeio M. elsdenii (P
< 0,0001), npu STOM KOHLeHTpalUumn OBLIIN BHIIE B ciydae
HeJIMOOMIIM3MPOBAHHEX 0f0pa3loB, YeM B CcJlydae peruIpaTHUpPOBaHHHBX
o0pas3loB (P=0,03). He OBIJIO oBOHapPyXeHO 3HAUMMOTI'O BIIMAHUS
oBpaboTkM Ha opyrue VFAs (P > 0,05). Brutn V3MEepPEeHE
HecylmleCTBeHHHEe KOHIeHTpaluM M3oKalpoaTa, KalpoaTa M TelTaHoaTa.
BzamMocBAa3b 0O0paboTka X BpeMsd (P=0,02) Oela OOHapyXeHa [OJd
OTHOIIEHUS aleTaT:IpolIrMoHaT, a Takxe IJsS BJMSAHMSA BpeMeHu (P >
0,0001), HO Owula aHaJIoOTMUHOWM nJsa obpadorTokx (P=0,57).

Tabiauua 9. W3MeHeHMS OPpOQMIIA JIeTyuMX XUPHHX KKCJIOT (VFA)
IoJIyonpelesIeHHOM  JIaKTaTHOM  Ccpelbl, MHOKYJIMPOBAHHOM  CMelaHHBEMM

MUKpoOamMm pyOlia

OBpaboTku P-3HadeHNe
Hemmodunu|PerungpaTu OBpab
Togko OBpab
lTokazaTesib | KOHTPOJE | 3MPOBAHHEI| POBaHHBIN SEM Yac oTKa
PMKa oTKa
I NpoOyKT| NPOOYKT X 4ac
—
CyMMapHO ©
0,36 S 0,002
VFA, MM ~
(@}
Vv
0 uyacos! 3,61 3,35 3,52 3,55 | 5,16
6 uacos! 6,41 7,17 7,79 6,62 | 5,16
12 uyacos? 7,64 8,58 17,27 7,80 | 5,16
18 uwacos?® 63,01 49,48 56,45 53,73 | 5,16
24 uyaca’ 46,23 78,35 67,22 74,77 | 5,16
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—
= o
AueTaT, MM 0,98 S ©
v o
0 uyacos! 3,07 3,02 3,07 2,92 2,15
6 uacos! 4,92 5,56 5,78 5,13 | 2,15
12 uacor? 5,77 6,31 9,17 6,27 2,15
18 uacos?® 33,47 21,96 22,75 23,97 2,15
24 yaca* 17,25 25,43 22,82 26,05| 2,15
—
[lponmoHaT, ©
0,24 S 0,08
MM <
o
V
0 uyacos! 0,01 0 0 0 2,44
6 uacos! 1,21 1,29 1,69 1,21 | 2,44
12 uacos? 1,69 2,00 6,45 1,47 2,44
18 uwacos?® 23,29 20,84 23,53 24,00 | 2,44
24 uyaca’ 20,85 33,61 28,77 32,58 | 2,44
—
VsobyTuparT o
0,02 S 0,04
;MM o
Y
Hecym
HecymecTr |HecyuecTs
0 uacos! 0,03 ecTtBe | 0,03
€HHa4d €HHad
HHa4a
Hecym
HecymecTr |HecyuecTs
6 uyacos! 0,01 ecTtBe | 0,03
€HHa4d €HHad
HHa4a
HecymecT |HecymecTB
12 uacos? 0,02 0,00 | 0,03
BEeHHa4a €HHa4da
18 uacos?® 0,142 0,01k 0,15 0,01%| 0,03
24 yaca* 0,15% » 0,22° 0,22° 0,08 | 0,03
< — —
ByTupar, o 8 8
S o o
MM > ~ -
© v v
0 uyacos! 0,08 0,06 0,08 0,09 |1 0,52
6 uacos! 0,15 0,20 0,19 0,16 | 0,52
12 uacos? 0,18 0,25 0,90 0,16 | 0,52
18 uacos?® 2,712 P 3,243 P 4,36° 2,752 | 0,52
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7,46b
24 yaca’ 3,467 8, 80" 7,06¢ 0,52
i —~
NsoraJjiepatT © 8
0,9 | & =
;, MM ~ ~
(@] (@]
\%
0 uacos! 0,07 0,01 0,01 0,03 0,10
6 dacos! 0,03 0,01 0,02 0,03 0,10
Hecym
HecyumecT |HecymecTB
12 uacos? 0,11 ectBe | 0,10
BEeHHasa €HHada
HHasa
18 uacos?® 0,52 0,29 0,75 0,26 0,10
24 yaca’ 0,72 1,24 1,06 0,93 0,10
— —
BaJjiepar, 8 8
0,001 S S
MM < -
o o
\% \%
0 uacos! 0,14 0,10 0,16 0,17 0,54
6 uyacos! 0,05 0,07 0,08 0,06 0,54
Hecym
HecymecT
12 uacos? 0,03 0,63 ecTtBe | 0,54
BeHHasa
HHasa
18 uacos? 2,632 2,912 4,63" 2,532 1 0,54
7,56b
24 yaca’ 3,752 g8, 12> 7,23¢ 0,54
—
Nsokamnpoar 8
0,26 Pt 0,09
; MM -
(@]
\%
0 uacos! 0,10 0,07 0,09 0,12 0,02
Hecym
HecymecT |HecymecTs |HecymecTs
6 uyacos! ecTtBe | 0,02
BeHHasa eHHasda eHHasa
HHasa
12 uyacos? 0,25 0,20 0,21 0,20 0,02
HecymecTs
18 uacos?® 0,03 0,01 0,01 0,02
eHHasa
i
Kanpoar, 8
0,07 o 0,003
MM -
(@]
\%




0 uacos! 0,09 0,09 0,11 0,14 0,02
Hecym
HecyumecT |[HecymecTs |HecymecTs
6 udacosn! ecrBe | 0,02
BEeHHasa eHHada eHHasa
HHasa
Hecym
HecyumecT HecyumecTsB
12 uacos? 0,02 ecTtBe | 0,02
BEeHHasa eHHasa
HHasa
Hecym
HecyumecT
18 uacos? 0,14 0,08 ectBe | 0,02
BEHHasa
HHasa
24 yaca’ 0,02 0,11 0,07 0,10 0,02
i
T'enraHoar, ©
0,09 S 0,01
MM <
o
\%
0 uacos! 0,02 0,06 0,00 0,02 0,01
Hecym
HecyumecT |HecyuwecTrs |HecymecTs
6 uyacos! ecTBe
BEeHHasa €HHasa €eHHasa
HHasa
Hecym
HecymecT |HecymecTs |HecymecTs
12 yacos? ecTBe
BeHHasa eHHasda eHHasa
HHasa
Hecym
HecymectT |HecymecTs |HecymecTs
18 uacos?® ecTBe
BeHHasa eHHasda eHHasa
HHasa
Hecym
HecymectT |HecymecTs |HecymecTs
24 yaca’ ecTBe
BeHHasa eHHasda eHHasa
HHasa
OTHoOlleHNE —
(@]
aleTarT: 0,57 8 0,02
NPONUOHAT v
Hecym
HecymecTs|HecyuecTs
0 uacos! 0,06 ectBe | 0,18
eHHoe eHHoe
HHOE€
6 dacos! 4,01 4,44 4,24 4,00 0,18
12 yacos? 3,98 4,60 4,17 4,60 0,18
18 uacos?® 2,14 1,91 1,77 1,91 0,18
24 yaca’ 1,12 0,82 0,91 0,91 0,18
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/2,31 MomMeHTH BpeMeHM 0e3 ofmero HUMOPOBOTO BEPXHETO MHIEKCa
oTyimuanTca, P<0,01
ar b/e CpemHmMe 3HaueHMS B CTpoke Lupp 6es3 obmux OyKBEHHEHX

BEPXHUX WMHIEKCOB oTJmMuanTcd, P<0,05

[IPMMEP 6

duTaBHaAsT aKTUBHOCTE Megasphaera elsdenii

[376] OueHMBaIM 1in Vvitro ©ouTasHY®O aKTMBHOCTL KJIETOK M.
elsdenii.

[377] KiteTku Megasphaera elsdenii NCIMB 41125

KyJIbTUBMPOBAJIM B OIMCaHHEX B M300PETEHUM aHaspOOHHX YCJIOBUAX B
IoJIyomnpenesIeHHOM JIJaKTaTHOM cpene, comepxamemn B KauecTBe
MCTOUHMKA Qochopa WMIM HeopTaHMueckum odocdaTt (KH,PO4), miam ouTarT.
C mMHTeppBaJlaMM B 2 UYaca OT Haualjla KyJbTuBUpOoBaHMA (0 yvacor) no 8
4acos, 1  MWIIUIUTP (MT) ofpasuoB oTOUpau U3 KYJbTYPH U
LHeHTpUOYyI'MpoBaliM C IOJydeHMeM oOcalKa KJIeTOK. 3aTeM olIpenelldain
druTasHYyw aKTMBHOCTBL B OcCaIKaxX KJeTOK C MCIOJIB30BaHUeM MeTona
[IOJIYYEeHMI TOJIyOoTo OKpallMBaHMA C MoOJUOOaTOM aMMOHMA. CMOTpUTEe
nyoamkanmo Yanke et al., Microbiol. 144: 1565-1573 (1998).
BkpaTue, KOJIMUECTBEHHO onpenesanu HeopTraHnUeCKUM docohar,
BHIOCSJIAOMUNMCS B pe3yjbTaTe (epMeHTAaTMBHOTO PAacCHellJIeHUsS B TeueHUe
30 MmMHyT uMHKYOaumu npu 37°C mnpm pH 5,0, CHEeKTPOOOTOMETPUUECKMM
MeTomoM npm 700 HaHOMeTpOoB (HM) ¥ CpaBHMBaJIM CO CTaHIapTHOM
KPUBOM. duTa3zHYD aKTMBHOCTD onpenesann Kak KOJINYECTBO
HeopraHuueckoro ¢ochopa, BHCBOOOXIAKIEIOCS M3 oOcCalkKa KJIeTOK B
MUHYTY [OPU YCJOBUAX MCIIHTAHUA.

[378] Ha o¢urype 18 mnokazaHO, UYTO POCT KJeTOk Megasphaera
elsdenii B TNPUCYTCTBUM WJIM OTCYTCTBUM OQUTATA BHS3HBAJ 3HAUUMYI
¢uTazHYy® AakKTMBHOCTBL, UYTO IOATBepXdIaeT TO, UTO: (1) KJIETKU
Megasphaera elsdenii NCIMB 41125 mOpooyUMUpyIOT duTasy, (2)
NpoOyKUIMS (QMUTAa3E He MHIUOMPYyeTCS NPUCYTCTBUeM Qochopa B Cpele, U
(3) NPONYKIMA dmuTasH KJIeTKaMM Megasphaera elsdenii, Kak
OUeBUIOHO, COCTAaBRJAeT OOJBIYKD BEeJUUMHY B IPUCYTCTBUM O¢uUTaTa B
cpeze.

I[IPMMEP 7

Bnusinue kneTok Megasphaera elsdenii Ha KOHUEHTPAUMIO U
PacIpoCTpPaHeHHOCTE CaJIbMOHEJIJIE

[379] CyToOUHEIX OpOWMJIEePHHEX UHILJIAT (n=384) cJaydJYalHeM o00pasoM
pasieisann Ha yeTHpe TPy c pas3JInyHON 06paboTkoM: 1)
KOHTPOJBHYK  TPYIIY, He TnoJydapnmy® Megasphaera, 2) TPYIIny,

VIMENIIYD CBOOOOHEI HOCTYI 0e3 OoOI'PaHMUeHMSI K KOPMYMKaM—OyTEJIKAaM,
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comepXamyM XUIKYID KYJBTYPY KIJIeTOK Megasphaera elsdenii NCIMB
41125, 3) 71Tpynmny, OOJy4daolykl eXeIHEeBHO JIMOQMIM3MPOBAHHEE KJIIETKMU
Megasphaera elsdenii NCIMB 41125 ¢ xopMmMoM, ¥ 4) wu TpyImny,
NOJIyUamnmyio XMIKYID KYJIbBTYPY KJIeTok Megasphaera elsdenii NCIMB
41125 depes NepOpPalJIbHEM XeJIyOOUHEM 3O0HI Ha IOeHb 0.

[380] Kaxnmad w©M3 UYeTHpex TpPYIIl, I[IOoOBepraeMex obOpaboTKaM,
Orula HOpeXcTaBJieHa 16 KJeTKaMy, CcoIepXallMMy I[IO 6 IITHUL B KaxXIOoMu.
MaccH XMBOTHEIX , norpebiieHnE KopMa u npeppaleHmue KOopMa
pPerucTpUpoOBaJM B TedeHMe 15-IHEeBOT'O MCCJemoBaHMA. Ilociie Iepuoma
15-0HeBHOTO KOPMIIEeHMUS, BHOMpaaM CIydalHBEIM 00pasoM 2 XWMBOTHEIX U3
Kaxooy KJIeTKM, 3abuBalauM WUX, ¥ M3BJEeKaJIM CJelyl KUIKY OJ4
OIpelleJIeHUSA  PaclpOCTPaHEeHHOCTU  CaJIbMOHEJILJIH. BkparTie, CJIEYIO
KMIIKY W3BJIEKaJM, IIOMellaJiM B I[IaKeTH CO CTPYHHEM 3aMKOM U XPaHWUIIU
Ha JbIOYy. 3arTeM CJenNyln KUIKY OpOMEBaJM /0% STaHOJIOM ¥ BPYYHY
CRUMaJIM OJIS W3BJIEUEHUSI COOEPXUMOTO. OIOVMH MUJJIMIIUTP WM3BJIEUEHHOTO
COOEPXUMOTO IIOCJeloBaTeJIbHO pas3baBidainM B 3abybepeHHOM dochaToMm
dMBUOTIOTNYEeCKOM pacrBope (PBS) u BEICEBAJIU Ha arape C
OPUIIIIMAaHTOBEM 3eJieHeM (BGA). UYamkm < BGA wuHKyOMpoBaiu 24 daca
npu 37°C. IlpenmnoJsiaraeMele KOJIOHMM CaJIbMOHEJIJIH (PO3OBHE KOJIOHMUN)
INOOCUMTHEBAJIM ¥ INOOTBEPXIAJM B KadeCTBe CaJIbMOHEJUJIB, MCIOJb3YyH
JaTekKcHeM TecT FT0203 Oxoid mis moeHTUMOUKALMM caJibMoHeJ I (Oxoid-
Thermo Scientific, Hampshire, UK). Kpome TOT0, OIOMH MUJIJIUIUTP
ofbpaslla COOEepPXMMOT'O CJIelloM KUmMKM nodaBjgaiau kK 9 ™I OyJILOH
Pannonopra—-Baccunmuanuca (RV) oJjig CeJIEKTUBHOTI'O oborameHma
caJlIbMOHeJJI. EciM B dYamkax ¢ BGA He oOOHapyXMBaJIM 3aMEeTHOT'O PpocTa
caJIbMOHEJIJIH, B uYallku ¢ BGA noMemasM ©OyJboH RV 1mijd oboraleHusd,
UHKYOMpOBaJiyM B TedyeHue 24 dyacoB npm 37°C U OlEeHMBaJIM Ha
IPUCYTCTBME CaJIbMOHeJJIH. O6pa3LbE C OTCYTCTBMEM POCTa [IPpM [IPAIMOM
BHICEBAHUM, HO MIPOABJILMME IIOJIOXUTEJLHEN POCT IIpu ofoTalleHVM B
ByJaboHe RV, nomoBepTrajM IPOM3BOJILHOMY IIOICUEeTYy CO mKaJio 9 0alijioB
(1 OGaya HMXe TeOopeTHUYeCcKOoTo Iopora ofOHapyXeHMda), ¥ obpaslaM C
OTCYTCTBMEM POCTa HM IIPM IPAMOM BHCEeBaHMM, HM Opu oboTameHUM B
OynboHe RV, npuceamBaau 0 0OaJlJioB.

[381] PesyJbLTaThe riokasaJjiu, yTo TITHULEL, roJlydamnime
JIMOOUIM3UPOBAHHEIM MaTeprall, MVMeJM B CJeloM Kumke 0o0Jiee HUBKYIO
KOHIIEHTPalUWK CaJIbMOHEJJIE, BHPAaXeHHYI UMCJIOM KOJIOHMeoOpa3yrlmx
enuuull, Ha MuWIIuInTp (KOE/Mi), ¢ pasauuer — 1 1log IO CpaBHEHU C
KOHTPOJIbLHOM  Tpylmnoi. CMOoTpuTe Oourypy 19. PacOpoCTpaHeHHOCTDH
CaJIbMOHEJLJIE B oBpa3uax TPYIIIIH, IIoIBepIraBmencs oBpaboTke

ﬂMO@MHMSMpOBaHHBIM IIPOOYyKTOM, TaKXe CHMXaJlaCbk Ha 13% mo CPaBHEHNMIO
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C KOHTPOJILHOM TpyHnmnou. CMoTpuTe ourypy 20.

[IPMMEP 8

Bnusinue ineTok Megasphaera elsdenii Ha NIoKasaTelbk pPoOCTa U
XapaKTEePUCTUKM CJISIION KMIIKM OPOMJIEPHEX LIBILISIT

A. IlmaH sKCcHepHUMeHTa KU o06paboTKu

[382] [IporOoOMIIM SKCIEPUMEHT B PaHIOMU3UPOBAHHOM
IIOJIHOOJIOUHOM IlJIaHe C OBalllaThl UYeTHPbBMS pelllMKaMM Tpex o00paboTok
C MCIOJIb30BaHMeM CaMIIOB CYTOUHHEX OpOoWJiepHHEX UHILIAT Cobb 500,
BO3pacT KOTOPHX Ha MOMEHT Hauajla o0pa®oTKM COCTAaBJAJ OIOHU CYTKU
(Cobb-Vantress in Siloam Springs, Arkansas) . ObpaboTku
npencTaBJisgIM cofo¥ BBeleHMe mTammMa M. elsdenii NCIMB 41125 (MS-—
Biotec, Wamego, Kansas) wuIM uYepes3 IIepPOPAaJIbHEM XeJIyIOOUHHM SOHI,
WM [OyTeM HaHeCeHMHA Ha [OBEPXHOCTbL Tejla [NITUL al’po30Jid, U
KOHTPOJIbHYID ob6pabdoTky (6e3 M. elsdenii). IlTui pasMemangu B 72
3aroHax, IIpM DTOM B KaxXIOM 3al'OHe COHepXaJloChk 35 IITHUIL Ha HadalJlo
3KCHepuMeHTa (cymMmapHo 2520 nTwui) .

[383] TIlepenmn BBemeHmeM M. elsdenii, GOJBTUPOBAHHLEE IIaKETH
oBbweMOM 5 JI CO CBexelM KyJbTYpPOM MHTEHCHBHO BCTPAXUBAJIU IJId
TOMOT eHU3alUU COLEepPXUMOTO. TpyOrM Tygon VICIIOJIE 30BaJIN 0Jis
coeIMHEeHMS PYUYHOTO MOO3UPYKRIMEeIro YCTPOMCTBa C IIakeToM. PesepByap
OOBUPYIIMETO YCTpOMCTRAa IIOCTOSHHO 3aloJIH AN u ocBOBOXIANIN
HeCKOJIbKO pa?z3 Jjda YyIajleHusd Bo3IOyxXa. CumMTaaM, UYTO COIepXrMOoe He
COOEpPXUT OKpyXaomero BO3OyXa, KOoTda KyJbTypa, KOTOpas COIOEpPXUT
MHIMKATOP KMCJOpOoIa, COXpaHsaJla CBOM HOPMAaJILHHM IIBET.

[384] ImHmIaT pacopelesysaaM Ha TIpynnd 0o 35 ocobel, wu
PETUCTPUPOBAJIM MaCCy KaXIoW Tpynne. I'pynns OTUl, oBpabaTHBaJu
NOBJIOYUHO, IprM STOM  SBKCIEepPMMeHTalJlbHEHEe  00paboTKM  HasHavaJlucChb
caydyaliHEIM 00pasoM BHYTPM KaXOIoTo OJIoKa.

[385] [IImamuaTb ueTHpe 3aroHa (35 nTuil/3aroH; cyMMapHo 840
ITHIL) C TIOMOWBI MNepOopPalIbHOTO XeJIyHOUHOTO 30HIOa mnos3upoBaau 0,2 MI
CBeXel KyJbLTYpPHE, comepxamelt 1,97x10° KOE/My mTamMma M. elsdenii
NCIMB 41125, wuCIOJIbL3YyS aBTOMATHMUECKM HAMOJHAEMHEM MIpKull Scorex
Classic 173.05005 (Ecublens, Switzerland). Jla®opaHTH YyIepPXUBaJIU
OTUL OYyTeM MCHOJB30BaHMA OOJBIOTO UM  YKasaTeJbHOTO MHajblla OJs
NoOOmepXaHUad KJIOBa OTKPHTHM B TOT MOMEHT, KOTIa COIepXMMOe MIpulla
BHIIyCKaJIM HENOCPEeNCTBEHHO B POTOBYK IOJIOCTHL IITHIIL.

[386] IIBamlaTh YeTHpe 3aroHa (35 nrwui/saroH; cyMMapHo 840
OTHLL) IOO3UMPOBaJM IIyTeM HaHeCeHMs as®po30Jia CBeXel KyJbTYPH,
comepxameir 1,97x10° KOE/mi mramma M. elsdenii NCIMB 41125 c¢

IIOMOIIBID ITHEBMaTHUUYECKOTI'O yCTpOﬁCTBa IJI4 pPacCIlBUIeHN A, CHaOXeHHOTO
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HAaKOHEUHMKOM IOJIS PaclObUleHVsa. IITull IIoMemaJM B IIJIACTHMKOBHM Tas (50
cM x 35 cm x 40 cM), M Ha TMOBEPXHOCTBb MX TeJI HAaHOCWUIIM KYJIBTYPY B
bopMe asposzosyia mOpu odweMe 60 MJI Ha 3aroH (~1,7 mi/nTuua) .

[387] IBamuaTh YeTHpe 3aroHa (35 nrui/s3aroH; cyMMmapHOo 840
IOITUL) He UMeJM KOHTaKTa ¢ M. elsdenii M CIAYVXUIM B KadecTBe
KOHTPOJIA . His IpenoTBpaleHn s epekKpeCcTHON KOHTaMMHaLUN
[IOOBEPTHYTHX 00paboTke IMOITUIL, C KOHTPOJIBHEIMU IITHUIIAMA [IPOBOINII
MaHUOYJISLUMM TOJIBKO Ha3HaAUeHHHEM ClelXaljlbHO IIepCOHaJl, KOTOPHM He
VMeJI KOHTaKTa C IOIOBEPTHYTHEHMU 00paboTKe IMNITHUILIAMM, M KOHTPOJBbHEX
OITHI TIOMemaJ B CIelMallbHO IIpedHasHaueHHBEe YyCTPOMCTBa  OJIA
TPAHCIOPTUPOBKM C LIeJIbI0 B3BEUMBaHMUSA U IIepeHOoCa B 3al'OHHl. B OIHOM
ciydae, Oplla [OOIylleHa omMOKa I[OIpM [IoocueTe IITUL, ¥ 3aroH 5Ll
[IOJIyunJi 33 IITHLE BMeCTO 35 HNTHUL B pel3ylibTaTe ommnbOKM JilabopaHTa.

B. KopwmieHme mu obecrneyeHme BOION

[388] IocTyn K cCBexeM BoIe obOecrneuuBaJu 0e3 OTpaHMUEHUS C
[IOMOIIBID IOMJIOK (6 TIIOWMJIOK/3aroH), COeIMHEeHHHX C BOINOMIPOBOIHOM
CeThbI M YCTAHOBJIEHHEIX B I[IOOBEINIEHHOM COCTOSHUM. BHCOTY YCTaHOBKU
[IOMJIKM KOPPEeKTHUPOBaJIM I[IYyTeM MCIHTaHMA Ha e€e COOTBETCTBME pPOCTY
IITHAILL . B TabJuile 10 HIDKE npelCcTaBJIEHE e BLe PaLMOHEL,
VCIIOJIb3YEeMEEe B BDKCIepMMeHTe. Bce pallMOHBEL BBOOMJIM B CaMOTEUHHE
OMuTaTe M, IIOIBEMeHHHe B LIeHTpe 3aroHa. KopM »DoGaBJAaIM [0 Mepe
HeoBXoOMMOCTH OJIs obecrieueHusd HEOTPaHUUEeHHOT'O oocTyria Ha
IPOTSXEeHUM BCeTO MCCJemoBaHMA. [IATh KMUJIOTPaMM HadaJIbHOT'O palllMoHa
[IOMENaJIM B CaMOTeUHEe NMUTATEeN M IIepel pas3MelleHMeM IITHI B 3alOHax.

Tabmmua 10. KoMmoosuuum pallOHOB

dasza paumoHa'
NHTpenueHT SaKIIUUTEeJIEH
HauajrHasa | PocToBad

ad
MykKa M3 BepPHOBHX KYJBTYP 55,26 59,74 65,00
Myka M3 JIYIeHHEX O000OB COU 37,15 32,60 27,90
CoeBOe MacJio 3,10 3,35 3,10
V3MeJIbUeHHEM M3BeCTHIK 1,45 1,40 1,25
CoJib 0,37 0,37 0,37
lIlpemapaT Biofos, 21% 1,7 1,6 1,4
BukapboHaT HaTpUA 0,22 0,19 0,17
BUTaMMHV3UPOBaHHHM IpeMUKC
oJjidg ooMalHen I TULIE 0,25 0,25 0,25
Nutrablend
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L—nusrHa THUOPOXJIOPUL 0,33 0,30 0,17
L—-MeTHMOHMH 0,13 0,15 0,28
L—-TpeoHuH 0,04 0,05 0,07

VPaLlMOHLL I'PaHyJIMPOBaJM 4Yepes TOJIOBKY IOMaMeTpoOM 3 MM,
oxJIaXImaJv, W3MeJbYalM M QacoBajM B OyMaXHHE MeEMKM OJS XpaHeHUS
0O MOMEHTa KOPMJIEeHUA.

[389] HauaJgbHHM palUMOH YIaJ4JM M3 3allOHOB Ha 16-BM »OeHb
uccJenoraHuda. OCTaBIMMCSA KOPM B3BelMBaJIM, YIaJSIM M3 KaXIoTo
OUTaTEJNA M IIOMEellajM B IIPOHYMEPOBaHHBE OYHKEPH, HOMEpP Ha KOTOPHX
COOTBETCTBOBAJI HOMEpPY 3al'cHa. IlluTaTesM Iepe3alloJIHAJIM POCTOBEM
PalMOHOM. O3TOT Ipollecc MNOBTOpAaM Ha 30-BlM OeHb MCCJIelOBaHMA, Ha
3TOT pa3 B3aMeHaJM POCTOBOM pPallMOH Ha 3aKJIUMTEeJIbHHM palMoH. Ha
36-011 IeHb DKCIEPVMMEHT 3akKaHuMBaJM, M OCTaBMMMCSA 3BaKJIOUMTEJIbLHHM
PalMoOH B3BelIMBAJIM UM PerUCTPpUPpOBaliM IJIA KaXOoI'o 3aloOHa.

[390] CymmapHOe NoTpebileHMe KoOpMa Ha 3aloH IJid Kaxnou obasw
(HauvaJIbHOM, POCTOBOM u 3aKJIOUNTEJILHOM ) PacCuUMTERBAaJIN KakK:
BBeIOEeHHHM KOPM — M3BJIEUEHHH KOPM

[391] IloTpebiieHMe KOpMa OOHOM IMITUIEN B CYTKM PaCCUMTHBAJN
KakK: CyMMapHoe IMoTpebJieHMe KoOpMa = [CyToOuHas UYUMCJIEHHOCTHL IITHUIL B
3aroHe X CyMMapHoOe UMCJIO OHEeV KOPMJIeHUS] .

C. Macca nrTuil

[392] MaccH 3arOHOB PeIMCTPMPOBAaJIM B KOHIE KaXOOoI'o IIepuola
KOPMJIIEHU A (HayvaJILHOTO, POCTOBOTO, 3aKJIOUMUTEJIEHOTO) . B KOHIe
HavaJIbHOTO Iepuola (OeHb 16) BCex NOTUIL B KaXIOM 3alOHe IIOMEellaJiu
B Ta3z (50 cm x 35 oM x 40 cM) M B3BeIMBaJIM. MaccCy Ta3a BHUMTAJU
M3 CyMMapHO¥ MacCcCH »OJig olpenejleHMs MacCh IITHMII B 3aroHe. B KoOHIe
pocToBOTO Hnepmoma (meHb 30) Bcex NTHIL B KaXIOM 3al'OHe IIOMelaJ B
2 Tasa Cc OoIMHakoBOM Maccol (kaxpgemr 103 cmM x 55 com x 41 cwMm),
B3BeMMBAaJIM, ¥ MaCCH CKJaIHBaJM BMecTe. Maccy KaxXmooro Tasa
(onpemeJsieHHYK TIIepel TeM, KaK B HeTlo IIOMemMaJM IITHIL) BBEUMTAIM U3
CyYMMapHO¥ MAaCCH -OJIA OolIpeneJieHMSI MacChH IITHIL B 3aroHe. B KoHIe
3aKJIOUMUTEJIEHOTO Iepuola (OeHb 36) BCex IOTUIL B KaXIoM 3al'oHe
IIoMemajJr B 2 Tasa C OIMHAKOBOM Maccoym (kaxoemt 103 oM x 55 cMm X
41 cM) M B3BeNlMBaJM. B 2TOT pas, BEeCH TapUpoBaJiM C IIOMOIBI Ta30B
Ha MecTe. 3aTeM OINpelessaIrM Maccy IOTHUIL B KaxXIOM Ta3e IJiA
onpenejyieHMsa CyYMMapHOM MacChH 3arloOHa. BecH IIOBTOPHO TapMpoBaJM
MeXny 3al’OHaMM IJIS Yy4YeTa HaKOIUJIEHHHEX 3KCKPEMEHTOB. B KaxXIoM U3
[IEPUOIOE B3BENMBAaHMA, [NIPOBOOMJIM TaKXe CUeT TOJIOB BO BpeMd

IIoMelnmeHMA IITHII B Ta3H.
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D. Meronukmu oTbopa Hnpob

[393] Kaxnoyio HepmeJmo (opm 7, 14, 21, 28 m 35), or 1 mo 3
OTUI BHOMpPAadM CJydYarHBEIM OO0pa30M M3 KaxIoT'o 3aroHa M OoOBepTralu
SBTaHa3UM IIYyTeM CMelleHrud MeMHHX I[I03BOHKOB. COoIepXMMOe CJIEIHX
kumok (0,5 1) cobupanly ¥ CMemMBaJIM C OEeMOHM3UPOBAHHOM BoOOOM (2
MJI) B CUMHTWMJIJIALMOHHOM OJIaKOHEe U3 IOJMSTMJIEHA BHCOKOWM IaBJIeHUA
obwemMoM 20 w™Mia (Fisher Sci.; 03-337-23B), MCIOJIbL3YyS BOPTEKC—
MUKCep. 4 omopenejieHUd BeJIMUMHH PH MCHOOJIBE30BaJM INOPTATHMBHEM pPH—
MeTp (Thermo Scientific Orion 3-star portable pH meter, Waltham,
MA) . UeThHpe 4YaCTM CMECHU M3 CJEelOoM KUIKM OOOaBJAIM K OIHOM YacCTU
25% B oTHoOmeHMM Beca K 00BeMy pacTBopa MeTadoCOOPHOM KUCJIOTH U
TOMOT'€HM3MPORAJM C MCIOJIE30BaHMEM BOpPTeKC—-MMKCepa. O6pa3ell 3aTeM
[IEPeHOCUJIM B 2 MHUKPOLEHTPUOYXHEIX NPOOMPKM B aJMKBOTax 1 MI U
saMopaxmMBaiM IOpu —-18°C M xXpaHMJIM OO MOMEHTa I[PpOBeIeHUS aHaju3a
Ha JIeTydle XMUPHBe KUCJIOTH (VFAs).

[394] B mum 7 m 21, comepXuMoe CJIENHX KUIIOK pa30esidajM Ha 2
aJIMKBOTH. OOHY aJMKBOTY MCIOJIb30BaM IJd aHaluza Ha VFA, wu
OPpUTOTABJIMBAIM €€, KaK OvJIO ODOBACHEeHO BhHImEe. HpyTrylo aJukBoTy (0,5
T') TIOMellaJM HeloCPelNCTBEeHHO B OTHEJIbHHM CUMHTUIIJISUMOHHBIM (JIakoH
M3 IIOJIMATHUIJIEHA BECOKOM JaBJjieHusa obbeMoM 20 My (Fisher Sci.; 03-
337-23B) u szamMopaxuBaiu (—-80°C) mJa KOJUUECTBEHHOT'O OIpelesleHNs
umcJla BakTepul, MUCHOJL3YS KOJMUeCcTBeHHyW IIIIP B pexumMe peallIbHOTO
BpeMeHu.

E. AHamm3 HAa BeJMYUMHY pPH B CJIenol KUIIKe M Ha CcolepXaHue
JIeTYUNUX XUPHBIX KHUCJIOT

[395] IlpenBapuTelibHO pa30aBJIEHHEE U IIOOKUCIJIeHHHE OO0pa3LH
CJIelloOV KUIIKM pPa3MopaxmupBalii, ITOMOTeHU3UPOBaJM C IIOMOILI BOPTEKC—
MUKCepa M LUeHTpudyrmpoBaiu Ipu 24 X g B TeudueHMe 18 MMHYT. BOOHYIO
HagoCcaOouHYy KUIKOCTD [IEPEHOCUIIN BO bJIaKOHE oJs TasoBOM
xpoMaTorpadum. JleTyume XUMPHEE KMCJIIOTHEH KOJMUECTBEHHO OIIpeneIan
Ha Tas0oBOM XxpoMaTorpade Agilent 7890 (Agilent Technologies,
Santa Clara, CA), 000pyIOOBaHHOM KaOWMJIJIAPHOM KOJIOHKOM DB-WAX (30
MM x 0,53 MM x 0,5 MM ToJmMHa IIJeHKM; Sigma Aldrich, St. Louis,
MO) ¥  ILJIaMeHHO-MOHM3AallMOHHHEM JeTeKTOPOM. B kauecTBe TIaza-—
HOCHUTEJIA WMCIOJIL30BaJM TeJuid HOpM pacxome 22 cM/cek, C BBoOoM 1
MKJI TIpoOH C p»eJleHrMeM noToka b50:1. HauaJbHasg TeMlepaTypa I[Ieuu
cocramyasga 80°C, u TeMnepaTypy HNOBHmaiM c maroM 10°C/MMH 1o
220°C. OTBepcTMe IJIS BIyCKa M HOeTEKTOp MUMEJM TeMraeparypy 250°C.
JleTyure XMPHHE KUCJIOTH OINPenesiaiM KOJUUECTBEHHO IIyTeM CpPaBHEHUS

CO CMeCbl M3BEeCTHHX CTaHIOapToB (Supelco Volatile Fatty Acid
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Standard Mix; Sigma—-Aldrich, St. Louis, MO), comepxamen alleTarT,
nponmMoHaT, wu3obyTmpatT, OyTHMpaT, HM30BaJlepaT, BaJlepaT, HW30Kalpoar,
KanpoaT M TelTaHoaT.

F. lsmMmepenusa TyIIEK

[396] IlTuu 3abupBaliv B BO3pacTe b5 HemeJsb MOJA OlIpelellIeHus
Macce Tymek. KopMm nepecTarRaJiM JaBaTb NpUOIM3UTENBHO 3a 4 4yaca o
3abuBaHMA. [IATE ITUL, CPeOHeTro pasMepa oTOMpaliM M3 KaXIoI'o 3al'OHa
u [IOMEAJIN B AMUKU—JIOBYIIKHA IoJIA TPaHCIOPTUPOBKU B 30HY
nepepaboTKM. [IaTe ITUL, B3BeNMBa M M3  KaXIoro 3al'oOHa  OJd
onpenesyieHMs XMBOM MaCCH HelOCPeIOCTBEHHO Iepen 3abdoeM IIyTeM
OTIUIylleHVSA ¥ OOECKPOBJIMBaHMA. V3 IITUI BHIIYCKaJlM KPOBb B TeueHUE 2
MUHYT M 3aTeM IIOMemaJiM B POTOPHEN MNapWJILHEI anmnapaT nopu 63°C
NIPpUOIIU3UTEJIEHO  Ha 30 CeKyHI. IITuy, TIIepeHOCUMJIM B POTOPHYI
BDapabaHHY MEeXaHMUEeCKYD I[IepOOMUIEBAKIyn MamMHy Ha 30 CceKyHO IoJ4
yhaJieHusa IepbeB. HoOI'M, TOJOBY U Jallkl yOallalu, W TYUKM IO0TPOMWMIIN
Uepes pas3pes OKOJIO aHyca. Tymky M3 KaXOooro 3al'oOHa 3aTeM
B3BeNMBAJM IOJIS OIpelelIeHMs BHXOIa I[IapHOM TYUKM.

G. CraTuCcTHUUECKMI aHaJU3

[397] IIaHHEBIE aHaJIMU3UPOBaJIn C MUCIOJIL30BAHMEM  CMelaHHOM
Npolenyps M3 OIporpaMMHOTO ofOecrneueHusa SAS® Version 9.4. MomeJb
BKJIOUAJIA dUMKCHUpPOBaAHHOE BOBIEeMCTBUE obpaboTku, ciyuanHoe
BO3IeMcTBMe O6JIOKa M 3aroHa B KauecTBe IIpeIMeTa MCCJIeOoBaHMA.
SHAUMMOCTL 3afgBJSIM IOIpM 3HaveHumu P < 0,05, Pazauumsa Mexmy
CpelIHVMMM 3HaUYeHMAMM, I[IOJIYYeHHHMM MeTOIOOM HaMMEeHBIIMX KBaOpaToR,
oIpenesialM C MuCIoJib3oBaHuem PDiff onumm nporpaMMHOTO ofecleueHUs
SAS®,

H. PesyjlbTaTEL

[398] ©BpoljepH xXapaKTepM30BalIMCh OIOMHAKOBEM I[IOTpebJjieHUEM
KopMa, 50PeKTMBHOCTBI MCIIOJIbB30BaHMA KOPMOB UM CPEeIHMM CYTOUHHM
yBeJIMUeHeM MaCCH IIpu Bcex obpaboTkax. Ha wMaccy nOTMi u
CMEPTHOCTEL oO0OpaboTKa TakXe He BJIMANIa. OIHaAKO, BHXOI pasleJIaHHBEX
Tymek OBJI MeHBIe MOJIA IITHI, KOTOPHe IoJydasMm M. elsdenii nyTem
BBeIeHUS uUepes IIepOopalJibHBM XeJIYIOOUHHM SOHO II0 CPaBHEeHUI C BHEXOI
paslelJlaHHBEIX TYOEeK B ClIydae KOHTPOJBHHX IITHI WIM [OITUI, KOTOPHE
nojgyuaar M. elsdenii B dopMe HaHECEHHOTO aspo30Jii.

[399] BeyguumHa pH B cJjenor Kumke ObJla MeHbIle YV IITHIIL,
KOTOPHE IoJayvanu M. elsdenii jguBo IIyTeM HaHECEeHMsS anpos30Jd, Jmoo
IyTeM IIepopallIbHOTO BBEeIEeHWUSd, 10 CpaBHEeHMI C BeJuumMHoM pH
KOHTPOJBbHEX nTui, (P < 0,01; Tabmuua 11).

TaBmmia 11. Biaumsame Megasphaera elsdenii Ha BeluuuHy pPH u
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KoHIeHTpaluuu VFA B CJIENOM KUIIKe

P-3Hauenue

Ilepopan
lNokasaTesb* |JeHb |KOHTPOJIL ! | ABPO30JIb? o SEM |OBpabo| CpaBHe
TKa' HUe':
rH 7 6,874 @ 6, 854 ac 6,812 10,103| T, D 0,01
14 6,67~ " 6,258 7% 6,118 %
21 6,15~ @ 6,128 7% 6,258 b
28 6,83~ 3b 6,818 @ 6,674 ac
35 7,265 ¢ 7,104 ¢ 7,15~ 4
Auerar 7 53,53%& | 58,6622 | 58,4222 |3,604| D, I 0,921
14 61,7922 | 66,2082 2 | 74,008 %
21 61,4825 | 47,665> | 46,45 ¢
28 | 40,42~ %bc | 38,8322 (42,36~ <d
35 | 39,132k | 41,8322 | 36,2284
[IponmoHaT 7 1,824 4 1,484 8 1,5222 (0,608 D, I 0,51
14 2,35~ b 2,104 @ 2,69~ ab
21 6,365 ¢ 4,018 7% 3,638 ke
28 3,73~ %4 4,0820b 4,214 ¢
35 4,58~ d 5,884 ¢ 5,96~ 9
OTHOWIeHKe
aneTaT: 7 31,962 & | 41,33% & | 42,0382 |2,168|T, D,I| 0,003
IPONMOHAT
14 29,8022 | 40,44B 2 | 33,69~7%
21 12,362 ¢ | 13,628 bcd| 13,574 ¢
28 13,2582 ¢ | 12,96~ <4 | 14,30~ ¢
35 9,814 ¢ 8,33~ d 7,808 d
ByTupart 7 5,604 @ 5,544 @ 5,732 (1,094 D, I 0,73
14 9,45~ b 10,9588 b | 13,408 %k
21 17,79%¢ | 11,77%% |13,458°>
28 6,67~ 3b 7,028 ac | 7,35" ac
35 8,15~ % 9,70~ 3 | 8,404 ac
MzobyTHpar 7 0,39~ 2 0,362 2 0,3422 |0,055 D 0,04
14 0,374 @ 0,35~ 0,45% =@
21 0,382 0,178 % 0,158 %
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28 0,05~k 0,00%¢ 0,002%
35 0,374 = 0,37~ ad 0,344 4
BaJjepaT 7 0,294 @ 0,314 =@ 0,29%2 10,078 D 0,89
14 0, 684 ke 0,718 % 0,908 %k
21 1,13%¢ 0,918k 0,962 ®
28 0,324 ac 0,28%¢ 0,344 4
35 0,63~% 0,79~k 0,68%¢
NzomajsepaT 7 0,317~ 2 0,292%2 (0,314~2|0,059 D 0,96
14 0,375*2 | 0,357~ | 0,505~ P%
21 0,419 2 | 0,396"B b [0, 25748 &
28 0,038~2% | 0,040 | 0,0504¢
35 0,325~22 | 0,396” 2 (0,355~ @b
Kamopoar 7 0,150~ @ 0,168~22 | 0,144~2|0,020|T, D,I| 0,13
14 0,150% @ 0,16122 | 0,2928%
21 0,0002%¢| 0,000%% | 0,001~ ¢
28 0,000%¢ | 0,0002% | 0,001~ ¢
35 0,000%¢ | 0,000%% |0,001”¢
Vzoxkampoar 7 0,125~ @ 0,116~2 | 0,142~2210,014 D 0,79
14 0,085~2% | 0,10122 |0,078~2°%
21 0,000%¢ | 0,0012% |0,001~¢
28 0,000%2¢ | 0,0012% |0,001~¢
35 0,000%¢ | 0,0012% |0,001~¢
TeniTaHoAaT 7 0,177~ 2 0,186~ 2 0,146%2 |0,023 D 0,88
14 0,1042%> | 0,082%Fk | 0,103%8
21 0,000%¢ | 0,002%¢ 0,003%
28 0,000%¢ | 0,001~ ¢ 0,003%
35 0,000%¢ | 0,001~ ¢ 0,053%
CyMMapHEe
7 62,404 @ 67,1042 | 67,0122 (4,806 D, I 0,79
VFA
14 75,34%2P | 81,0028 > [ 92,398 b
21 87,57~ % 64,908 2 (64,828 ad
28 51,23%& | 50,25%¢ |54,2094 ac
35 53,18*2 | 58,98~2¢ [ 51,97~ 4

* KoHueHTpauuda VFA npuesommuTcd B MM
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! KOHTpOJILHEIE MTHUIE He UMEeJIM KOHTakTa ¢ M. elsdenii
2 TITMUE, KOTOPHEE Hnojydaym M. elsdenii B @QopMe aspos3oJid,
HaHEeCEeHHOTO Ha IOBEPXHOCTL MX Tejla npu nose ~1,7 Mi/nTuia

3 HOmuum nogayvann 0,2 w1 M. elsdenii uepes IepopalibHEI
KeJIYIOIOUHBIM B0HI

K T=BandaHune oBpaboTKM; D=BimuaHue OHA oTdopa IpOoOH;
I=B3aMMOCEA3L MexOy o00paboTkoM M IHeM OoTOopa HOpobr; P<0,05

' CpaBHeHue "M. elsdenii OTHOCHUTEJILHO KOHTpOJA"

A B CpenmHmMe B3HaueHMSI B CTpoke Ludp Oe3 oOmMx BEpPXHUX
MHIOEKCOB oTJinuawnTca npu P<0, 05

& b CpenHre 3HaueHMsd B KOJIOHKe Lubpp ©6e3 oOmMxX BEepxXHUX
MHIOEKCOB oTJinuawnTca npu P<0, 05

[400] CpezmHue 3HaueHMs pPH B CJIelOM KUIIKe IJIS KOHTPOJIBHOM,
arpPoB0OJILHOM U IepopalibHOM ob6padoTok cocTaegsimu 6,76, 6,63 u
6,60, COOTBeTCTBEHHO. BBUIO BHABJIEHO BJMAHME IOHSA I[IPOBeIeHUd
00paBoTKM Ha KOHIEeHTpalMK B CJelol kumke allerata (P < 0,01),

npomnnoHara (P=0,03), ©Oytupatra (P < 0,01), Ha OTHOWeHMe alleTaT:

npomnuoHaT (P=0,01; oTHomeHMe A:P), Ha KOHIEeHTpalMiL KalpoaTa
(P=0,002) m Ha cCcyMMapHyK KOHILeHTpauuio VFA (P < 0,01) (rabamua
4.). KoOHUeHTpalud alleTaTa I[IOBHIIaJIacCbk B Iepuon ¢ 7 no 14 1eHb,

OoCcTHIas MakcuMyMa Ha »OeHb 14. ComepxmuMoe CJIeNOM KMIIKMY IITUIIL,
KOTOpPHEE IIoJiyyuasin M. elsdenii uyepes IepopalJIbHBM XeJIYOOUHBM 3SOHII,
comepxaJlio BoJee BHICOKME KOHLIEeHTpauuu  alleTaTa, oyTupaTa u
KanpoaTa, 4YeM B CJlydae KOHTPOJIBHHX IITHI Ha neHbr 14 (P < 0,01).
Ko gm0 21, KOHULUeHTpaluusa alleTaTa CHWXaJlack OJ9 BCeX Clydaax
00paboTok; OIOHAKO, KOHIEeHTpallMsa alleTaTa B CJeloV KuKe ObJla BHIIE
Y  KOHTPOJILHEIX IITHI[ IO CPaBHeHMI ¢ IITULaMM, IIOOBEePI'HY TEIMA
oBpaboTke a»pos3oJIeM WM IHnepopajilkHo (P < 0,01). KoHUeHTpaluuu
OpoIMoHaTa M OyTupaTa OBUIM TakXe BHIIE B COIEPXMMOM CJIEIION KUK
KOHTPOJIBHEX IITUI 10 CPaABHEHMIO C IOITUIIAMM, IIOIOBEPTHYTEMM OOpaboTKe
c 1momombilo M. elsdenii Ha pens 21 (P < 0,01). KoHUeHTpaludg
IponMoHaTa HJocTuUI'alJla MakCMMyMa Ha HOeHb 21 B Ccly4dae BCeX
00paboToKk UM OCTaBajlaCh IIOBHIMEHHOM BILJIOTL OO IOHS 35, HO OHa He
oTJMYaJyack IJa Bcex obpaboTok oT nOHA 28 mo mHa 35 (P > 0,05).
OrHomeHMe A:P OwJIO BHIIe B COOEPXMMOM CJIEeINOM  KMIIKM  [ITHII,
IIONBEPTHYTHX o0OpaboTke C 1oMombio M. elsdenii 1O CpaBHEeHU C
KOHTPOJBHEMM TITHMIIaMM Ha JeHb 7/ (P < 0,01), mOpM 3TOM OTHOIMEHME
A:P cocraBrasimo 31,96, 41,33 wm 42,03 18 KOHTPOJA, abspOo30Jid U
[IeEPOPaJILHOTO XeJIyOOUYHOT'O 30HIa, COOTBeTCTBeHHO. Ha 1nenp 14,

oTHOmeHMe A:P B CJenoM KUIKe IOITUL, 00padoTaHHEX aspo30JieM,
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comepxamum M., elsdenii (40,44 ™M), Owwio OoJiblle uYeM B CJydae
KOHTPOJIBHEIX  IITHULL (29,80 ™M) wIM 0OTHUL, KOTOPHEe IoJydaJu M.
elsdenii depes IMIepOopalIbHEIM XeJYIOOUHEM 30HO (33,69; P < 0.03).
OTHomeHMe A:P B CJeloy KUIKe He OTJIMUaJIOCh IOJg Bcex o0paboToK Ha
neHs ot 21 pmo 35 (P > 0,05). Ha KOHUeHTpauuum wus3obyTuparTa,
BajiepaTa, M30BajlepaTa, M3oKallpoaTa M TelTaHoaTa B COHEPXMMOM
cJIelloM  KUIMKM  He BJIMAJIA obpaboTka (P > 0,10). CymMmMapHasda
KOHIleHTpaluua VFA  Owula BLIIE B ciyuae IITULL C nepopalibHOM
06paboTKOM IO CpaBHEHMIO C KOHTPOJIBHBEIMM IITHMLIAMM Ha »OeHb 14 (P <
0,001). OmHako, cyMMapHas KOHLeHTpaumsa VFA Owvuia Huxe (P < 0,05)
B COIOEepXVMOM CJIeNOV KUIKM IITHUL, KOTOpHe [nojydajiu M. elsdenii B
bopmMme anposzoJAa ZNyAZN nepopaJjyibHO (64,90 MM u 04,82 MM,
COOTBETCTBEHHO) UeM B CJlydae KOHTPOJIbHEIX ITui, (87,57 MM) Ha IeHb
21. CyMMapHHe KOHIeHTpauuu VFA B CcJelor kumke OBJIM OIOVMHAKOBHEMMU
0Jjsa Bce obpaboTok mng mHewm 7, 28 m 35 (P > 0,30).

[IPVMEP 9

Bnusinne Megasphaera elsdenii Ha moxaBaTelNlb POCTa OPOMIIEPHEIX
LIEITIJIISAT

A. InaH skcHepuMeHTa K 06paboTok — uccjernoBaHue 1

[401] IIpoBomoMI M OJIOUHHM SKCIEPMMEHT B IJIaHEe C BOCEeMHAaOllaThbio
penymMKaMu mecTu o00paboTok, CIPYINMPOBAHHEM IO TIpyldlaM M IO
APYCHOCTM KJIETOK, C MCIOJBL30BaHMEM CaMIIOB CYTOUYHEX OpPOMIIEePHEIX
ueriaT  Cobb 500, BO3pacT KOTOPHIX Ha MOMEHT Hadaja o00paboTku
COCTaBJIAJ OIHU CYTKU (Cobb—-Vantress in Siloam Springs,
Arkansas). OBpaboTkM OpelcTaBJaM coBo¥ KOHTPOJLHYID 00paboTKy
(Bes mnpobmuoTmMka), Lactipro Advance® (HeIMOOUIMSMPOBAHHYIO KUIKYIO
KYJILTYPY mTamma Megasphaera elsdenii NCIMB 41125, MS Biotec,
Wamego, Kansas), BBOOUMYI Uepe3 IIepOopPalibHBEM KeJIYOOUHEM SOHI,
KYJILTYPY MmMTamMmMa Megasphaera elsdenii KS 249, BBOIMMyH Uepe:s
IepopaJIbHEY XeJIYOOUHEM 3S0HI, mTaMM Megasphaera elsdenii ATCC®
25940, BBOIMMHIY UYepe3 TepOpaJibHHM KeJYIOUHHM 30HI, Lactipro
Advance® (HeIMOOMIM3UPOBAHHYHD XUIKYID KyJbLTYPY mTaMMma Megasphaera
elsdenii NCIMB 41125 MS Biotec, Wamego, Kansas), HaHOCHMMYKD Ha
IIOBEPXHOCTL Tejla NTHUIL B OGopMe aspos30Jg, U JUOOUIMBUPOBAaHHLIN
mTaMM Megasphaera elsdenii NCIMB 41125 (MS Biotec, Wamego,
Kansas). Iltun pasmMemaln B 108 3aroHax, ¥ B KaXIoOM 3al'OHe
ComepXaJloCk 8 IITHIL Ha HaualJlo BKCIepuMeHTa (cyMMapHO 1152 nTuumH) .

[402] IRLZins pasbuBaimu Ha TPYIIIH I10 3 ocobeln, "
PeTUCTPUPOBAIM MacCy KaXIoW Tpynne. I'pynns OTull, oBpabaTHBaJu

MOBJIOYHO, ¥ BKCIepUMMeHTaJIbHEe 00pa®oTKM 3aKpellJIalM CIydJdalHbBM
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oBpa3oM 3a 3al'OHaMM BHYTPM KaXxioro OJIoKa.

[403] BoceMHanuaTe 3al'OHOB (8 rmTull/3aroH; cyMMapHo 144
OTUIE) IIOoOBeprajlM IIepopallbHOMY IO3UPOBaHULD (Uepe3 XeJYIOUHHMN
s0oHO) B koJmuecTBe 0,2 M Lactipro Advance®, comepxkamein 1,97x10°
KOE/MJI HeJIMOOMIMSMPOBAHHOM XMIKOM KYJIBTYPH mITaMMmMa Megasphaera
elsdenii NCIMB 41125. BoceMHanuaThb 3aT0OHOB (8 oTui/ 3aToH;
cyMMapHo 144 nOTuHLE) OOIOBepTraliM IIepopalJIbHOMYy IO3MPOBaHMIL (Uuepes
XeJIYOOUHHM BO0HO) B KoJmuuecTBe 0,2 M CBeXeM KYJIbTYPH, CcoIepXalmen
HeM3BeCTHYI KOHIeHTpalluio mTamma Megasphaera elsdenii KS 249,
[IONBEITKM OLeHMTL KOE/MJI 1OJid STOrOo mTaMMa OBUIM 0e3YyCIIeUHEBIMN .
BocemMHanmiaTh 3aTOHOB (8 ITHUI/ 3aT0H; CyMMapHO 144 TITUIIEL)
IoIBepraliM I[IepopalIbHOMY OO3MPOBAHMI (Uepe3 XeJIyIOOUHB 30HI) B
kosmuecTBe 0,2 MI CBeXel KYJbTYpPH, comepxkamein 1,06x10° KOE/Mi
mTamMMma Megasphaera elsdenii ATCC® 25940. I, KOTOPHIX
OO3UPOBaliM  IIepopalilbHO, oepxajagy B JlaODOHAX  JIaDOpPaHTH, KJIIOB
IOOOEePXUBAIM  OTKPBEITEIM C  IIOMOWBK  OOJBIIOTO UM yKas3aTeJIbHOTO
najbllieB, ¥ KYJbTYPY BHJIMBAJIM HEINOCPEeICTBEHHO B POTOBYK IIOJIOCTH C
[IOMOBI0  TPagyMPOBAHHONM  penuTep-nuneTky  Eppendorf® (Hamburg,
Germany) .

[404] BoceMHanlaTb 3al'OHOB (8 mrTui/sz3aro”H; cymMapHo 144
ONTHUE) IDOABepTralM HaHeceHU aspo3oyia 15 M1 Ha B3arodH Lactipro
Advance®, comepxamero 1,97x10° KOE/mMi mTamMa Megasphaera elsdenii
NCIMB 41125 (~1,88 wmi/noTmua). IITHI, OOMENaj M B ILJIACTMACCOBHI Tas
(50 cm pimHOM x 35 oM mmpuHOM x 40 cM TJaYyOMHOM), U KYJILTYPY
HAaHOCMJIM Ha IIOBEepPXHOCTE TeJla NOTHIL B (QOopMe anpo30Jid, MCIOJb3YA
[IHEeBMaTUUECKOE YCTPOMCTBO oJis PacCHOBJIeHU A, CcHabOXeHHOe
HaKOHEUHMKOM  IOJIA PacIBIJIeHN S . 01  MMHUMMM3aLUNU IIepekKpeCcTHON
KOHTaMMUHaluy, C I[OITUIlaMM, KOTOPEM HAHOCUIM as3pP030Jib, IPOBOOWII
MaHUOYJIALUMUMYM  Hal3HaUeHHB CcrenuraJibHO  IIepCOoHal, M BTUX  OITUILL
[IOMEIAaJIN B CcrelumaJibHO NIpenHa3HaUeHHHE YCTPOMCTBA oJs
TPAaHCIOPTUPOBKM C 1LIeJIblD B3BeMMBaHMUA, HaHeCeHMSa  abBpo30JIa WU

IIepeHoCa B 3SaIl'OHH.

[405] BoceMHanmuaTe 3al'OHOB (8 rmTuil/3aroH; cyMMapHo 144
IITULIH) nomBepraam BBeIOeHUD IIOIOKOPMKM (cMecH palnoHa u
IO QUM BUPOBaHHBIX KJIeTOK  Megasphaera elsdenii), coIepxamen

1,18x107 KOE/r mramma Megasphaera elsdenii NCIMB 41125, B
KOJIMUEeCTBEe UYeTBepPTh UYaMHOM JIOXKKM Ha OTHUIY. O00paboTKy MOPOBOIUIU
HelnoCpeACTBEeHHO B KeJIODKOBHX KOPMylKax KaXOell JeHb B 13.00
4acok, HauuHad co mHa 10 mMcciaeloBaHUA.

[406] OcrajbHele 18 3aroHoB (8 nTui/s3aroH; cyMMapHo 144
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OTUILE) CIYXMIM B KauecTBe KOHTPOJIA M He UMeJM KOHTaKTa C
IpoBUOTHUUECKUM IPOOYKTOM. IOiisa MMHUMM/ 3 Al IepekpeCcTHON
KOHTaMMHaAIMM C IoOBepraeMuMMy oO0padoTKe OTHLIAMM, MaHUIYJISLUUM C
KOHTPOJILHEIMM TITULIAMM IIPOBOOMII CIelMaJIbHO Ha3HaUeHHBM I[IepcoHall, U
STUX IMITHI IIOMemlaJlM B ClHelMaJIbHO IIpelHa3HaueHHBEe YCTPOMCTBa IOJIA
TPAHCIOPTUPORBKM C 1I&JIbK B3BEIMBAHMA UM IIepeHOoCa B 3al'OHH.

B. IllaH sKcHepuMeHTa KM o06paboTOK — KucCcJenoBaHue 2

[407] TpoBomuiaM OJIOUHHM 5SKCIEPMMEHT B IlJIaHe C BOCEeMHAaOllaThbio
permMmKaMmM IOBYX 00paboToK, CTPYNIMPOBAHHEM I[IO TpyldlaM ¥ IO
APYCHOCTM KJIETOK, C MCIHOJIL30BaHMEM CaMIIOB CYTOUHHX OpOMJIEepPHBIX
HerIaT Cobb 500 (Cobb-Vantress 1in Siloam Springs, Arkansas).
OBpaboTkuU npencTaBJIAIn cobon KOHTPOJIEHYIO 00paboTKy (Ges
OIpodmroTHKa) WM o00paboTKy JMOOMIM3UPOBAHHEM MIITaMMOM Megasphaera
elsdenii NCIMB 41125 (MS Biotec, Wamego, Kansas). IITuil pasMeman
B 108 BaroHax, M B KaxXIOM 3aTl'OHe COHOepXaJloCb 8 IITHI Ha HauaJlo
SKCHepuMeHTa (cymMapHO 1152 OTHMUH) .

[408] ITTuig, paszbuBaiu Ha T'PYIIIIE 1o 38 ocobBel, u
PEeTUCTPUPOBAJIM MaCCy KaxXxIoM Tpynne. IITui obpadaTHBaIM MIOOJIOUHO,
M BKCIepMMeHTaJIbHHe 00paboTKM BaKpellJisJaM CcJydalHeM o0pa30oM 3a
3aToHaMM BHYTPMU Kaxmoro BJIoOKa . BocemMHanmuaTe 3aT'OHOB (8
oTui/3aToH; CcyMMapHO 144 [OTHLE) DOOBepTallM BBeIeHU IIOIOKOPMKN
(cMecH pallMOHa U JIMOOMIM3MPOBAHHEIX KJIETOK Megasphaera elsdenii),
comepxkamein 1,18x107 KOE/r mramma Megasphaera elsdenii NCIMB
41125, B KOJMUECTBE UYeTBEPThL UYaMHOM JIOXKM Ha IOITUly. O00padoTKy
IPOBOIUIIM HEIOCPEeOCTBEHHO B XKeJOOKOBHX KOPMYMKax KaxXxIhl IeHb B
13.00 uyacor, HaumHasa co gHa 10 mccJelIoBaHMSA.

[409] OcrajgbHee 18 3aroHoB (8 nTui/s3aro”H; cyMMapHo 144
OITULE) CIYXUIM B KauecTBe KOHTPOJIS UM He UMeJM KOHTaKTa C
IpoBUOTHUYECKUM IPOOYKTOM. Oiisa MUHUMM/ 3 alnn IepekKpeCcTHON
KOHTaMMHALIMM C IoOBepraeMuMy o0padoTke OTHLIAMM, MaHUIYJISLUUN C
KOHTPOJILHEIMM TITULAMM IIPOBOOMII CIelMaJIbHO Ha3HaAUeHHHM IIepcoHall, U
STUX IITHI IIOMellaJlM B ClHelMalJlbHO IIpelHa3HaueHHHEe YCTPOMCTBa MOJIA
TPAaHCIOPTUPORBKM C I1I&JIbKD B3BEMMBAHMA M IIepeHOoCa B 3al'OHH.

C. KopmieHue u obecrneueHMe BOIOM — HCcJenoBaHus 1 wu 2

[410] Cmexel BomoM obecleuMBaJM IITUL 0e3 oTpaHUUeHUSA. Ilepen
pasMemeHreM IITUIL B 3aroHax, 9,5 kr of0mero HadaJIbHOTO pPallMoHa
(Tabjmiua  12) [IOMEmMAaJ XM B XKeJIOOKOBEE KOPMYIKM BIOJIE  KaXIOT'O
3aroHa.

TaGmuua 12. KoMIosuumsga SKCIepMMEHTAaJIbHO palMoHa’
VHTpenneHT
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MykKa M3 BEepPHOBHX KYJBTYP 55,206
Myka M3 JIyleHEx 0o00oB com (47% CP) 37,15
CoeBOe MacJio 3,10
V3MeJIbUeHHE M3BEeCTHAK 1,45
llpenapaT Biofos, 21% 1,70
CoJib 0,37
BukapboHaT HaTpuU4 0,22
BUTaMMHMBUPOBAHHL [NPEMMKC OJIS OOMallHel IITULE 0,25
L-m3sMHa I'MOPOXJIOPUL 0,33
L—-MeTrMoOHMH 0,13
L-TpeoHuH 0,04

TPaLUMOHE  I'paHyJIMPOBaJM depes TOJIOBKY  OMaMeTpoM 3 MM,
oxXJIaXOasM U U3MeJibuaJiu

[411] KopMm poBaBJdaM IO Mepe HeOoOXOOMMOCTM OJid ofeclHedeHud
HEeOTPaHUUEHHOTO OOCTyIlla Ha IIPOTSXeHUMM BCeI'0 MuccielobaHudA. Ilocuie
OKOHUAHUA DBKCIepuMeHTa (OeHb 18), He TNOTpeBJIeHHHM KOPM YyOaJlaIu
M3  KaXIoM KOPMYIKM, B3BellMBaJIM U perucTpUpoBajiM. CyMMapHOe
norpedjieHMe KopMa Ha 3alOH PacCCUMTHBAJIM I[I0 pasHUuIle Mexnoy
KOJIMUeCTBaMM, BBEeIeHHHMM W YyIaJIeHHHMM M3 KopMymek. IloTpebjeHue
KopMa OnHOM nTuien B CYTKM  pPaCCUMTHBAaJMU KakK: cCyMMapHoOe
norpebjieHMe KopMa + [CyToOuHas UMCJIeHHOCThL IITHI B 3aroHe X
CyMMapHoOe UMCJIO OHeM KOopMJIeHUs] .

D. Macca nTwuiy — wuccjaenoBanHus 1 mu 2

[412] [ITo 3aBepleHM MCCIIeOoBaHud, BCcex INOTUI B 3al'OHe
noMemayu B Tas (50 cM mamHoM X 35 oM mmpumHOM X 40 cM TUIyOMHOM) U
B3BeMMBaJIM. Maccy Taza OINpenesisjiM IO IIOMelleHMSa B HeT'o OTUll, U
Maccy Taz3a BHUMTAJIM U3 CyYMMapHOM MacCcChH @OJIg OolpenejleHMs MaCCH
OTUL, B 3aroHe. OOHOBPEMEHHO, IMPOBOIOMIIM TakKXe CUeT T'OJIOB IITHUIL.

E. CrarTucTuyecKuld aHaJiu3 — uccjgenoBaHus 1 u 2

[413] I aHHbBIE aHaJIV3UPOBAJIN C  MCIIOJIL30BaHMEM CMellaHHOM
Npolenyps M3 OIpoTpaMMHOTO ofOecrneueHus SAS® Version 9.4. MomeJb
BKJIOUAJIa OMKCUPOBaAHHOE BOBIEeCTBUE obpaboTku, ciaydanHoe
Bo3IeMcTBMe OJOKa M 3aroHa B KauecTBe IIpeIMeTa MCcJIeOoBaHMA.
S3HaUMMOCTE 3a4BJAIM IHOpu 3HadueHuu P < 0,05. Pazanuma Mexmny
CpelIHVMMM 3HaYEeHMAMM, I[IOJIyYeHHBEMM MEeTOIOOM HaMMEHBIIMX KBaIpaTOoR,
ompeneyialM C MUCHoJb30BaHueMm PDiff onumm nporpaMMHOTO ofecledueHUs
SAS®,

F. PesyynpTaTel — HcCCcJenoBaHusA 1 mu 2
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[414] B cayuyae wucciaenmoBaHusa 1, OpoiJjepsl BO Bcex TIpyIlax
06paboTKM XapaKTepM30BaJIMCh OIOMHAKOBEIM CYTOUHHM [IOTPeOJIEHUEM
KOpMa, CPpeIHMM CYTOUHBM YBeJIMUeHMEM MaCCH, OTHOIMeHVeM IIpubaBKa
MaCCH: KOPM U IIOoKa3aTeJIEM CMEPTHOCTMH.

[415] OpmHako, Kak IIokasz3aHo B Tabjauie 13, B MccJIeODOBaHUM 2
OBJIO ODHapPYXeHO, UTO CpellHee CYTOUHOe YyBeJMueHMe MacceH (P=0,02)
¥ OTHOleHMe InpmubaBKa MacceH:kopM (P=0,04), o060a »TM T1[okaszaTeJid
OBLIIN BHIIE y ITHII, [IOJIYy Y aKlmx JIMOQUIIN 3P OBAaHHEIE KJIETKU
Megasphaera elsdenii, 10 CpaBHEeHUIO C KOHTPOJILHEIMM IITHIIAMU.
CMOTPUTe Takxe Ourypy 21, Ha KOTOpPOM MpUBEIEeHH IaHHHE IO
OTHOIIEHVM KOpPM:IIpubaeka MaccCH. [loTpellleHMe KOpMa U IIoKa3aTellb
CMEPTHOCTM He OTJIMUAJIMCh MeXDOy IpyllaMu oOpabOoTKU.

TaBmuua 13. BamusaHue Megasphaera elsdenili Ha HOPOOYKTUMBHOCTD

OponyiepoB (mMccJenoBaHue 2)

JInodpmnmsmp
[lokaszaTesb KOHTpOJIB ' OBAaHHEI SEM? | P-snauenue’ T

nponykT' !
KommuecTBO 3aroHOB 18 18 - -
ADG', Tpamm 27,62 29, 0b 0,43 0,02
[loTpebiieHne KoOpMa,

36,2 36,5 0,54 0,70

TpaMM/ CY TKH
[Tpubarka MacCCH:KOPM 0,762 0,80P 0,01 0,04
[TokazaTeJlb CMEPTHOCTU 2.08 0,69 0,93 0,31

! Cpenuuil CYTOUHEI IPUPOCT MaCCH

2 CradmapTHasg ommuBKa CpemgHeIo

T KoHTpoJsibHad obpaboTka, 6e3 NPpoBMOTHKA

T JImoduimusupoBaHHEE KJIETKM Megasphaera elsdenili BBOIWIIN
eXeIIHeBHO B QopMe IIOIKOPMKMU

TTTT P—sgaveHMe mJIA IIOJIHOM MOIEJIM C KpuUTepueM Oumepa

& P Cpemume 3sHaueHMa B CTPOKe LMbdp Oe3 O0OmMMX BEPXHUX
MHIOEeKCOEB oTJyimuapTcsa npm P < 0,05

IPVMMEP 10

Bnusume Megasphaera elsdenii Ha o(epMeHTALIMIO B CJISIION KMUIIKE
Joumanu

A. IlmaH sKCcHepHUMeHTa KM o6paboTKu

[416] Bocemb cCkakyHOB, 4 KkKoOvUIH M 4 MepuHa (CpenHsad Macca
Tejyia=540 kr; SEM=75 KI'), IOpeOBapUTeJIbHO OCHAalleHHHE KaTeTepOoM IJisd
McciyjelgoraHmsa cJlenon kumkM (Beard et al., JAS 89(8): 2425-2429

(2011)), MCIIOJIbL 30BaJIn B [JIaHUPYEMOM DKCIEPUMeHTe c 3x3
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(oBpaboTka X Jiomans ) HeIlOJIHEIM JIaTUHCKUM KBaIpaToE,
PElNIMUVPOBAHHEIM B TeueHMe 3 IIepruonoB oOpaboTku. KaxIell [IepMUon
00paboTKM pasmelidaiM [IeprMOIOM BEHBeIeHUSA IIpellapaTa M3 OplaHu3Ma B
TedeHre 28 npHeM. O0pa®oTKM NOpelCTaBRJIAIM cobor (1) HeT'aTUMBHEMU
KOHTPOJIE (B oTCcyTCcTBUM M. elsdenii; KOHTPOJIB), (2) 50 M1 cBexen
KYJLTYPLE, comepxkament 1,97x10° KOE/min mramma M. elsdenii NCIMB
41125 (Lactipro Advance®, MS Biotec, Wamego, Kansas), BBOIMMEX
nepopajibHO B bopme KuceJsda (kmuceJib) , u (3) 0,40 T
JIMOOMIIMBUPOBAHHOM KYJLTYPH, coIepxamein 7,02x10% KOE/mi mTamma M.
elsdenii NCIMB 41125 (MS Biotec, Wamego, Kansas), BBOIMMOWV B
bopMe 2 JIaKOMCTB Ha OCHOBEe M3 MeJlaCCH (JIMOOUIM3VPOBAHHEI) .
Jlomamen  paclhnpenejysaiu cJlydyayHeM — o0pas3oM 11O TUITY 00paboTKM
(Tabimua 14) .

Tabmunua 14. PacnpenejieHue oBpaboTok

NoenTudmraum
. ITepuon 1 [lepuon 2 Tepuon 3
OHHEIM HOMEP
oBpaboTkHU oBpaboTKU oBpaboTkM
Jiomanm
0 JIMoOMUIM3MPOBaHHLILS KOHTpOJIb ' Kucenn?
JInodpummsmuposa
1 KouTpoJb Kucemns
HHEBIN
JInoduImM3npoOBaHH
2 KuceJsib KoHTpoJb
BIL
JInodpmmsnpoBa
3 KourpoJsb Kucesns
HHBIA
JInopummsnpoBa
4 KuceJib KoHuTpoJs
HHBIA
JIModmUImM3npPOBaHH
6 KuceJsb KouTpoas
BIL
7 JIModUIM3UPOBaHHEM Kuceiss KouTpOoJe
10 JIModUIM3UPOBaHHEM KouTpoJis KuceJsb
I KoHTpoJsib — He obpabaTHBajJM C IIOMOmLI KJIeTOoK M. elsdenii
2 Kucesb— JomamM InOojgydasam 50 w1 M. elsdenii uepes

[IepOpPasibHE XKeJIYIOUHER 30oHn (1,97x10° KOE/MjI) B Hadajle KaxXIoTo
nepronma obpadboTKuU
3 JIMOQMIIMSMPOBAaHHLEI — Jiomany ooJiydasium M. elsdenil eXeOHEBHO

B bopme JIMOQUIIN3UPOBAHHOTO IIOopOoIKa CO CpellHVM CoIoepXaHMeM
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7,02x10% KOE/MJI BHYTPM 2 JIAKOMCTB Ha OCHOBE M3 MEJIACCH

[417] Jlomame¥ pa3MemlalXM B MHOMBMIYAJILHEX cToMJax (3,05x3,66
M) BHYTPM OOHOWM KOHKMHM, ¥ BECTMJIAJM II0JI COCHOBOM CTPYXKOM.
Jlomame¥ cJaydarHeM oO0pas3soM paclopenejysaly IO pPa3HEM CTOoWJIaM MOJIid
Kaxnoro Iepuoza o00paboTku, OJ4 TOT'O UYTOOH YyUMTHBATH JIOOHE
BO3MOXHEE M3MEHEHUS BEeHTWJIALUUM WJIM TeMIIepaTyph, CBS3aHHEE C
PacCIOoJIOXEeHMEeM CToOWa. JlomameV exXeIHeBHO BHBOIMJIM Ha IPOTYJKY IJA
IOJIyUYeHUs QUBMUECKOM HaTpy3KM B TedeHMe IIeprMonoB 00paboTKMU.

[418] Jomamel, mDoJydalmMxX I[IepopalJibHEM KUCeJb, OO3UMpOoBaJM
HellOCPpeOCTBEeHHO Ilepel KOPMJIEHMEeM B IIepPBHIM IeHb KaXIoT'o Iepuona
obpaboTkM nOyTeM BBemeHusa 50 MI CBexeM KyJbBTYPH, cCcolepxXalen
1,97x10° KOE/My mramma M. elsdenii NCIMB 41125, MCHOJB3YS pPydHOEe
oos3upyolmee YCTPOMCTBO (HacTpauMBaeMBM aBTOMaTHUUECKUM Opubop OJId
BJIMBaHMUA JleKapCTBa B POTOBYK IIOJIOCTE XMBOTHOTO oOOBeMOM 60 MII
MKIII, NJ Phillips, NSW, Australia). Ilepen BBeOeHUEM KYJIbTYPH
npoBuoTuka, IakeT c 5 JI cBexel KYJbTYPH MHTEHCHMBHO IIepeMellVBaliu
0O TOMOTeHM3alUM  COLOEPXMMOTO. PyuHOoe Io3upykllee YCTPOMCTEO
COeIMHANIM C IaKeToM C IoMombl TpyOkm Tygon, M BaloJIHAJINU
pezepByap. lpubtmm3urensHo oT 100 mo 200 MJI KYyJBTYpPH COpacHBallM B
KOHTeMHep MOJA OTXOIOB MOJIA TapaHTUMM TOTOo, UYTO B Tpybke U B
YCTPOMCTBE He MNPUCYTCTBYET KUCJIOPOm.

[419] Jlomanu B TpyIne oBpaboTKU JIMOGUIIN 3P OBaHHEM
OpOoOHMOTHKOM IOJydaJi 2 JaKOMCTBa Ha OCHOBE 3epHa UM MeJlaCcCH,
comepxamue JMOOUIMIUPOBAHHEM MIPOIOYKT, Iepeld YTPEeHHMM KOpMIIeHVEeM
Kaxnoed m»OeHb. Mramm M. elsdenii NCIMB 41125 JmModuiIMsMpOBaIM
3apaHee Iepel MCCJeNOBaHMEM M pac@acCoBHBa M B I'epMeTU3IVPOBaHHEE
B BakyyMe YIAKOBKM, KaxOad M3 KOTOPHX comepxXalla IpUOJIU3UTEJIEHO
0,40 T JIMOOMIMSMPOBAHHEX OaKTepuil CO CPemHMM KoJmuecTBOoM 7,02x108
KOE/Mi1 M. elsdenii. OmuH of6pasell BHCeBaJM KaXOHM OeHb, OJS TOTO
YyTOOH YHOOCTOBEPUTCS B XKUBHECIOCOOHOCTM OaKTepuM Ha OPOTIKEHUU
Kaxnoro Hepuoma obpaborTku. Eciam Jomalbk OTKas3HBallaCh I[IOOBepPraTbCH
obpaboTke, JMOOMIM3UPOBAHHHE MNIPOIOYKT BBOIMJIM pPykKOoM B  dopmMme
Bomoca.

[420] OcTaJIbHHX Jomanen He nonBeprau BO3IEVCTBUIO
Opo®roTHKa BO BpeMa IIepuola, B KOTOPHM OHM BHIIOJHSAJIM POJIb
KOHTPOJILHEIX KMBOTHEIX .

B. KopMmieHme M obecHeueHMe BOILOMU

[421] Bo BpeMsa HOeprOIoB 00paboTKM, Jomanel KOPpMMUIM OBa pasa
B IOeHb, IIpPM D3TOM CEHO M KOHLEHTpaT pa3lelisajiM IIOPOBHY Ha IOBa

KopMmJIeHMs . KaxmoM JomaIM IOaBaJlM KOPM B KOJMUECTBE OT 1% ee MacCCH
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Tejla C YUYeTOM CcoIepXallerocd B KOpMe BJlar'M B QopMe CeHa KOoCcTepa B

cyTkM (Tabimiia 15).

TaBmuia 15. AHaaM3 NIUTATeJILHHX BEmMeCcTB B pallMoHe

KOMITOHEeH TH
CeHO CeHO
B pacueTe Ha Cyxoe KoHlleHTpPAaT®
KoCcTepa 12 kocTepa 2P
BemecTBO (DM), %
DM 90,5 92 87,9
Cupon BeJjiok (CP) 8,2 8,4 14,5
KucisorTHo-meTepreHTHa A
39,2 42,2 8,1
KJeTuaTka (ADF)
HeliTpalpHO—IOeTepTeHTHAaA
KJIeTUuaTKa C I[IpUMMeHeHMeM 63,9 68,9 15,8
amMmiias3el (aNDF)
CrIpOM XUpP 2,5 2,1 -
Kpaxman 1,6 0,8 ——
SoJ1a 7,27 6,93 ——
[lepepapumasa sHeprusa (DE)
2,05 0,87 1,6
MkaJji/ KD
Kaneumm 0,38 0,3 0,87
docoop 0,15 0,22 0,74
MarHum 0,17 0,16 0,17
KaJsmi 1,50 1,74 0,88
a  CkapMmiIMBamoT B KoJUUecTBe 1% MaccCH C YyUeTOM

comepxamencsa BJATVM B CYTKM BO BpeMsd IIepMOIOoB 00paboTKu

b

npemnapara

¢ CrapMIMBaknT BO3pacTawnmMe kojmndecTBa oT 0,2%
C YyYeTOM COIepXaHMsa BJATK/CYTKM OO MaKCUMaJIBHO 1%
YyU4eToM COHOepXaHMA BJal'M BO BpeMd IIepUOoOOB 00paboTKU

[422] Kaxpgol JomanM YBeJIMUMBAJIM IIMTaHMe 0o 1%

TEeJla IIyTeM BBeIcHMA

NIpMBeneH B Tabimie 15 Brme,

TEKCTYPUPOBAHHOTI'O

KOHLIEeHTpaTa

CKapMJ'H/IBaIOT Bes OT'paHMUeHNMA BO BpeMA IIeploa BEBEeIEHMA

OT MaCCH TeJla

MacCCEI TeJla C

OoT €& MacCcCH

(aHaIM=3

a KOMIIO3SMINMA IIpVMBelceHa B Tabauie 16

HWxe) B koJmuecTBe 0,2% OT MacCH ee Tejla B CYTKM B IIepuMon C 1-T0

10 5-BM OeHb M 3aTeM MOoOIepXMBaJIM Ha ypoBHe 1%

5-ro 1o 7-om @meHbL. Bce oTkaszH
Cromna OBLIIN O0BOpPYOIOBAaHH aBTOMaTHUUeCKVMA
HeOTpPaHMUEeHHOTO Of0ecliedyeHUs CReXel BOIOM.

ITonkm

BW AF B 3epHe C
B3BEUMBAJIML W pPerucTpUpOBaliM.
[IOMJIK aMM niig

oummaJin n
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IIpoBepPAJiM Ha HMCIIPaBHOCTE HECKOJIBEKO pa3 B IOE€Hb.

Tabmmia le. KoMmmozuimsa VCIIOJIE3YEeMOTO B SKCIIEPUMEHTE
KOHIleHTparTa®
VHTpenOreHT palMoHa YpOoBeHL BBEeIeHUSI, 3

3epHO 20,00
OBec 61,067
MeJjsiacca 10,00
CoeBasg Myka, 48% 5,22
N3BeCTHAK 1,25%
CoJib 0,50%
MoHokampLIMA docdaT 1,02%
Burammua A 30000 0,01%
Burammua D 30000 0,00%
Burammua E 20000 0,25%
Cu cyJsibdaT 0,01%
ZN OKCHUI 0,01%
Na ceJieHUT 0,06%

& CkapMIMBaT BO BpeMsa IIepruomoB o00paboTkM B BO3pacTalmMMUX
KoJmyecTRax oT 0,2% oOT MacCeH TeJjla C Yy4YeTOM COIepXaHusa BJjaru B
CYTKM IO MakKCUMaJIbHO 1% OT MacCCH TeJla C YyUeTOM COIOepXaHMus BJalu

[423] Bo BpeMsa IIepMOIOB BHBeIeHMS IpelapaTa M3 OopTraHM3Ma,
Jomaney pas3MemaliM B CyXOM CTOWJIe UM coIepXaJM Ha HeoTpPaHWUeHHOM
paluroHe, COCTOAmEeM M3 CceHa Hu3 KocTepa (Tabauua **). Jomamen
B3BElMBAJIM II0 OKOHUAHMIO KaXIOoI'o IIeprola BHBeIeHMd IIpelapaTra U3
opraHu3Ma mOoJg obecleueHMsS TOUHOCTM PpacueTa KoJMUeCcTBa KopMma,
BBOOMMOT'O B IIepMOIE O00paboToK.

C. Merommuxka oTbopa obpasIioB

[424] OBpasuirl COOepXMUMOTO CJIEIOW KUIKM Ccofupaliu uUepes
KaTeTep Kaxawe 4 uYaca BO BpeMd KaxOoro /—-IOHeBHOTO IIepuoma
obpaborku. Jomamer xopMmau B 10.00 uwacoB m B 22.00 uyaca KaxIoi
IO0eHb, U obpas3un cobupaan dYepe3 4, 8 m 12 UYacoB IIOCJe KOPMJIEHUA
HNepell cCJelylomyM KopmJieHMeM. B meHs 0 kaxmoro nepuoma o00paboTkwu,
oBpasl cobupalu nepen IO3VPOBaHUEM W KOpMJIEHVIEM IJIs
onpenejieHMsa MCXOOHHX 3HaueHUMV pH, KoHUeHTpauuy VFA ¥ UMCIEHHOCTHU
nonyJaaumm M. elsdenii B 3amHel KUIIKe.

[425] OOpaszubl cobupal IyTeM yIaJleHMHA KPHIEK C KaTeTepoB U
VIIaBJIMBAHUA COIEPXMMOT'O CJIENIOM KMIIKM I[IO Mepe BHTeKaHud eTro U3

KaTeTepa. XMOKOCTE M3 CJEeNOM KUIKU IIpoLeXMBaJIM depe3 UYeTelpe CJIOA
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CYPOBOM MapJiM M 3aTeM IIOMella M B UYallky IJsa o060pas3uoB obwemom 100
M. Ecim caMOTeKOM He yIaBaJloCk cofpaThb IOCTaTOYHOI'O KOJMUeCTBa
obpaszla, TO IJSA M3BJEUeHMS COIEPXMMOTO CJIENOV KUIKM MCIIOJIb30BaJIU
pyyHoM Hacoc. B 10.00 wacor B gmguu O, 1, 3 wu 7, cobupaau
OOMOJIHUTEJIbHEEe 00pa3ls COOEPXMMOTO CJIeNOM KMIKM OJIS aHalMs3a
METOOOM IIOJIMMEepas3HOM LelHoM peakuuu (PCR). Bo BpeMsa TIIepBOTO
nepmuona obpaboTKy, He@UJIE TODOBAHHEE ofOpa3LL cobupaiu B
CUMHTWJIJISLUMOHHEE QJIAaKOHH M3 IIOJURTUIIEH BHCOKOMW ILJIOTHOCTU OOBEMOM
20 M (Fischer Sci.; 03-337-23B) O39TM HedMJIbTPOBaHHHEE OOpasLUH
OaBajiM BOBMOXHOCTL OTIOeJIMTL oO0pas3usl oJd BeOeJsieHusa [THK, nosToMmy,
O0JI2 OCTaJIbHHX 2 IIepronoB o00paboTOK, IIPOLEeXeHHYID XUIKOCTL U3
CJIeNOo¥ KMIKM cofupajM B KOHMUeCKMe LeHTpUdYXHEHe Opobupku Falcon
obwemMoM 50 wmn (Corning Inc. 352070; Corning, NY) u HeMeIJIeHHO
saMopaxuBasiu Ipu -80°C OO WX MCIOOJL30BAHUSA B aHajlU3e MeTOIOM
PCR. Ja®opaHTH MeHAJM IIepuaTKM IIOCJe MaHUIYJIaUuMi C  KaxIoM
Jiomanbio.

D. Anxamnmus BeJIMUMHEL DH M KOHIEHTPpALMUM JIeTYUMX XUPHBIX KHUCJIIOT
B CJIENONM KUIIKE

[426] BeauuuHy pH OpoLeXeHHOM XUIKOCTM M3 IPAMOM KUIIKU
UBMepAJM Ccpal3y TIocje ee cbopa, MCIOJAB3YS IMNOPTATUBHEM pH-MeTp
(Thermo Scientific Orion 3 Star Portable pH Meter, Waltham, MA;
sJlekTpon Accumet). Ilocjie permcrTpaluy BeJMUMHE pH, AJIMKBO TH
obpaszua obweMOM 1 MJI [EPEHOCUIIM B 2 MUKPOLEHTPUQYXHEX HIPOOUPKM U
CMeNMBaJIn C 0,25 MJI 25% MeTapochopHOM KIMCJIOTH oJjig
menpoTerHMs3aumu. OOpaslsl 3aMopaxuBaiu opr -—-18°C B TeueHme II0
MeHbIIe Mepe 24 YacoBR Iepell NpOoBeleHMEeM aHaJM3a Ha KOHIEeHTpaluio
VFA.

[427] TIOOKMCJIEHHHE U 3aMOPOXeHHHEe o0O0pa3lb M3 CJIENOW KUIKU
pa3MopaXmMBalii UM TOMOI'E€HM3MPOBAaJIM C IIOMOWEBK BOPTEKC-MMKCeEpa U
HeHTpUudyIrupoBaiu nopu 24 xXx g B TedeHre 18 MMHYT. BooHyD
HamoCaOouHyln XUIKOCTL BaTeM IIepeHOCHMJIM BO (GJakKOoHH MOJIS Tas0BOU
XxpoMaToIpapumn. JleTyure XUPHBHE KUCJIOTE KOJIMUECTBEHHO OIpenesisaiu
Ha Tas0BOM XxpoMaTorpade Agilent 7890 (Agilent Technologies,
Santa Clara, CA), 000pyIOBaHHOM KaOWMJIJIAPHOM KoOJIOHKOM DB-WAX (10
MM x 0,10 MM x 0,1 MM ToOJmMMHa IIJIeHKM; columns Agilent u J&W,
Santa Clara, CA) ¥ ILUJIaMeHHO-MOHM3AllMOHHHEM JIeTeKTOPOM. B KauecTBe
Taza—HOCUTEJIS MCIOJL30BaJM BOINOPOI IpM pacxole 46 cM/cekyHOa, C
BBOIOOM 1 MKJI NpoBOe C pmejieHMeM roToka 50:1. HauaslbHad TeMmIepaTypa
neum cocrTabjasa 70°C, ¥ TeMmIepaTypy NOBHmANM C marom 15°C/MuHyTa

no 130°C, =arTemM noBemalM c maroMm 60°C/MmHyTa  mo 220°C wm
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BHIOECPXUBAJIM B TeUueHUM 2 MMHYT. OTBepCcTMe IJI BIyCKa UM OEeTeKTOp
UMeJIM TeMraeparTypy 260°C m 300°C, COOTBETCTBEHHO. JleTyuue XUPHLE
KMCJIOTE OINpPenesyiasiM KOJMUYeCTBEHHO IIYyTEeM CpPaBHEHMS CO CMEeCh
M3BECTHEX CTaHmapToB (Supelco Volatile Fatty Acid Standard Mix;
Sigma—-Aldrich, St. Louis, MO), comepxamel alleTaT, IPOIMOHAT,
nzobyrtupar, OyTHpaT, W30BajlepaT, BajlepaT, KM30KalpoaT, KalpoaT u
TernTaHoarT.

E. CraTucTHUUeCKHI aHaJlu3

[428] HaHHEEe  aHaJIM3MPOBaJIM C  MCIOJB30BAHMEM IIPOLEeOYPEH
Glimmix wu3 nporpaMMHOTO oOecneuenus SAS® Version 9.4. Momelb
BKJIOUAJIa dUMKCUPOBaAHHOE BO3IEVICTBUE oBpaboTKM u cIydanHele
BO3IOEeNCTBMA Jomanu, nepuoma u 0OpaboTKM BO  B3aMMOCBA3U C
nepuonoM. Jlomalb CJAyXWja B KadecTBe IIpelMeTa MCCIIeOoBaHuMg.
[IpoBeneHre o0O0pa®oTKM B OIpeleSIeHHHM uYac OHS He ABJIsAJIachk 3HaAUMMOM
ojg  Juodoro IrapamMeTpa M, IO BTOMY, MCKIIKUAJIOCh U3 MOIeJM.
3HaUMMOCTL 3afgBJAJM OpM 3HaveHum P < 0,05, wm cumMTanm, dYTO
TeHIeHIMA XapakKTepusyeTcsa 3HaudueHueM 0,05 < P < 0,10. Paszmnumsa
Mexny CpeIHVMM 3HaUEeHUAMA, IIOJIyUeHHEIMM  MeTOIOOM  HaMMEHBIIMX
KBagpaToB, ONpenesisjiM C MCIoJb30BaHuMeM PDiff onumum OporpaMMHOTO
obecrieuedmsa SAS®.

F. PesyJibTaTH

[429] 3BHaueHMe PH B CJelNo¥ KUIIKe MMEJIO TEeHIEeHLMIO COCTAaBJIATH
BoJiee BLHICOKYID BeJIMUMHY VY Jiomamel, o0pa®oTaHHHX C IIOMOmbI M.
elsdenii, 1o CpaBHEHMID C KOHTPOJIBHEIMM  JIOmAadsaMu, o Mepe
yBeJIMueHrsa »Jo0aBKM 3epHa B palMoHe. CMOTpUTe (urypy 22. 3HaueHNe
PH B CJemoyM Kullke Jomamel, KOTOPHM BBOIMIM M. elsdenii B dopMme
IepopallIbHOTO KMuceJisg, OBJIO BHIIe, UYeM Y KOHTPOJILHHEX JomaneM, Ha
neur 5 (7,00 m 7,19 coorBercTBeHHO; P=0,09), TO ecTb B IIePBHNU
oeHb, B KOTOPHM BBOOMJIM IIOJIHYID IIOplLMI0 3epHa. Ha @#mews 7, V
Jomaney, IIoJydawommx M. elsdenii B dopMe JIMOOMIMIUPOBAHHOTO
JJaKOMCTBa, IpOABJIAJachk TeHIOEeHIIMS MMeThb OOJIee BEICOKOe 3HaueHMe pH
B cJeno¥ kumke (7,19), ueM y KOHTPOJILHEIX Jomamen (6,99; P=0,09).

[430] B rabimue 17 npencTaBJEeHH IOaHHHE I10 IPOQUIIKD JIETYUUX
XUPHEIX kucJoT (VFA) B Ipylllax, NOoOBeplaBlMXCsa ofpaboTKaM.

TaBmmua 17. Baumguue M. elsdenii Ha npoomab VFA B cJernou

KMIIKe Jiomanemn

JInodmim P—-3HaueHUe

lNokasaTesb* |IeHb |KoHTposb!| Kucenws? | supoBad | SEM |0O6pabo|CpaBHeH

HEILS TKa' net’
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AueTaT 0 47,028 & 43,03% &b 45, 73~ a5 928 0,55
5 43,7252 & | 40,88% > |40,08% @
6 39,414 b | 38,53~ ab| 35, 544 b
7 38,36% P | 36,63% 2|36,39% b
[IponmoHaT 0 14,865 @ 14,125 15,81% |3,078 0,54
5 19,225 & 18,80% Pc|18,25% b
17,844
6 e 17,678 ¢ [15,08% ¢
7 16,78% < | 15,248 4 114,54~ <
0 3,508 & 3,368 & | 3,47% 2|0,252 0,55
OTHOmeHNKe
5 2,378 P 2,328 b 2,328 b
aneTaT POy 6 2,33~ P 2,29% b 2,465 b
OHAaT
7 2,418 b 2,608 ¢| 2,838 ¢
ByTuparT 0 5,108 & | 4,26"% 3| 4,58% 210,900 0,45
5 4,708 @ 4,18% & | 4,228 b
6 4,15% & | 3,67~ 3| 3,81~ b
7 3,53~ b | 3,360 P | 3,57A @
VzodyTHpar 0 -0, 014 2 _O,ZjA& 0,128 2|0,051 0,25
5 0,014 & 0,028 b | 0,07~ 2
6 0,008 2 0,058 &bl (0,03~ b
7 0,008 2 0,053 2 0,04 b
BaJjiepaT 0 0,165 2 0,042 & | 0,108 210,096 0,31
5 0,143 2 0,058 a| 0,08~ P
6 0,125 2 0,072 & | (Q,13% ab
7 0,042 b 0,072 & 0,158 =2
KamnpoatT 0 0,000 0,000 0,007 |0,012 0,57
5 0,000 0,000 0,000
6 0,000 0,000 0,007
7 0,000 0,000 0,015
CyMmmapHo VFA[ O 67,147 3| 61,465 366,447 219,487 0,54
5 67,82% b | 63,97~ b 62,73~ 2
6 61,53% 2| 60,06% 354,608 P
7 58, 73% & | 55,43% a|54,69% b
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* KoHueHTpauusa VFA npueeneHa B MM

I KouTpoJsie — ©6e3 obpaboTkM c noMomeln M. elsdenii
2 Kuceyr — JomamM noJydasu 50 w1 M. elsdenii uepes
[IepOpPasibHEM XKeJIYOOUHER 3o0oHn (1,97x10° KOE/MiI) a Havajle KaxXOoTo
nepuona o0paboTKU

3 JIMOPMIIMSMPOBAHHEI — Jiomanyr noJiydasim M. elsdenii eXeOHEBHO
B OdopMe JIMOOMIMBMPOBAHHOTO IIOPOMKa CO CpPeIHVM CcoIepXaHMeM
7,02x10% KOE/MJI B OBYX 2 JIaKOMCTBax Ha OCHOBE MeJIaCCH

K T=BanaHune 0oBpaboTKM; D=BimuaHue OHSA oTdopa injelole)
I=B3aMMOCEA3b MeXxOy o00paboTkoM M IOHeM oTOopa Hpobr; P<0,05

T CpaBHeHue "M. elsdenii c koHTpoJeM"

A B CpemHume B3HaueHMs B CTpoKe Lubp Oe3 o00mMUX BEepPxXHUX
VMHIOEKCOB oTjymMuawpTca npm P < 0,05

a, b CpemHue 3HaueHMsa B CTOJOLe LMbdp 6e3 OOmMX BEPXHUX
MHIEKCOB oTJjmuanTcda npu P < 0,05

[431] @IOoBaBxa M. elsdenii He BJMAJA Ha KOHIEHTpaLUM alleTaTa
WM MOpoIlMoHaTa B cJenow kumke (P > 0,10; Table 17). OpHako, Owbula
oBHapyXeHa CBfA3b OHA IIpoBemeHuda OTHOmeHMe A:P B CJENOW KUIIKe
cocTaBJAyla OoJbMyl BeJUMUMHY Ha OeHb 7 y Jomalel, KOTOpHe
noJiyuanar JModUIM3npoBaHHEe M. elsdenii (2,83), ueM Yy Jiomanein,
KOTOPpHEe He nojydaaun M. elsdenii (2,41) wuiIM KOTOPHE IHoJydau M.
elsdenii B (QopMe IIepopaliIbHOTO  KUCeJIS (2,60; P < 0,05).
ComepxaHue BajlepaTa B CJeloM Kulike OBJIO BHIMEe Ha OeHb 7 Yy
Jomaner, KOTOPHEe IoJydasM JUMOQMIM3MPOBaHHEe M. elsdenii (0,15
MM), uYeM Y KOHTPOJBHEX XMBOTHEX (0,04 ™M) wmIM Yy XMBOTHHX,
KOTOPHE MOJYyYaJM IIepPOopalibHHM KUceJbk M3 M. elsdenii (0,07 mM; P <
0,02). ComepxaHVe BajJjlepaTa B CJIENOM KUIIKEe COCTaBJIAJIO MeHLIYIO
BeJIMUMHY VY JIomalel, KOTOPBIM BBOIWUJIM IIepOopallbHHM KHUCeJb, Ha OeHb
5, YUeM Yy KOHTPOJIBHHX XMBOTHEX (P < 0,01); omHako, OHO OBJIO TaKMM
Xe, Kak Yy Jiomaned, o0padoTaHHHX JMOOUMIM3UPOBAHHLEMM KJIeTKaMu M.
elsdenii (P > 0,10). KoHIeHTpalUMM TelTaHOoaTa M M30oKalIpoaTa OB
IpeHedpeXUTeJIbHO  HUBKMUMH, M  BIMAHMA Ha HUX 00paboTKM WU
B3aMMOCBA3M He OOHaAPYXMBAaJM, II03TOMY, IOaHHHe »OJg STux VFAs ObuM
VCKJIOUEeHH M3 Tabjauusl 17.

[432] Ha BemuuuHy pH B CJIeDOM KUIIKe ¥ Ha [OPOIYKTH
bepMeHTalMM  OKa3HBAaJIO HaubdoJiee CUJLHOe  BJIMAHMe pobaBka M.
elsdenii B mepmonm oT OmHS 5 mo mHS 7, TO €CTb B Te IHM, B KOTOPHE
[IOTJICMAJIOCh MaKCHMMaJIbHOE KOJMUEeCTBO 3epHa.

[IPMMEP 11

OleHKa HAHECEHMUSI XKUIKOM KYJIBTYpPH Megasphaera elsdenii NCIMB
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41125 (Lactipro®) Ha OPOMIEPHHX LIBILISAT

[433] SKCIepUMeHTaJIbHOE HCCJIenoBaHue OIPOOYKTUBHOCTHU
BpoJIepOoB  INIPOBOAMIIOCH B Hay4YHO-MCCJIeNOBATEJBECKOM  KOopIopaluuu
Virginia Diversified Research Corporation c LeJbl0 OLEHKU BJIMAHUA
KJIeTok Megasphaera elsdenii NCIMB 41125, HaHOCHMMEX B dopmMme
anpos30JId MM BBOIMMEX II1epOpallbHO, Ha [IoKasz3aTeJlb pocTa OpOoMJIepHEX
LBILIIAT .

[434] CyTOUHHX OpPOWMJIEPHHX UHMIAT (n=720), BaKUMHUPOBAHHHX
IyTeM pacHbleHusa BakUuHH Coccivac-B B meHp 0, ciydaVHeM oO0pasoM
pacrpenesidajgM  Ha 6 pasJIMUHEIX Tpyldl o0pabOoTKM: (1) TPYIHIIny
HeTaTHUBHOT'O KOHTPOJIL, He Iojyvawnmyrn Megasphaera (nCON) , (2)
TPYIY aspo30Jida, HoJydaklmyilo M. elsdenii NCIMB 41125 B gpens O
IyTeM HaHeceHMd aspos3ojg (1-2 wmia/nruia)  OpY HaxXOXIEeHUM UX B
uHkybaTopax (dO0 Mist), (3) rpynny 30HOOBOTO BBeleHMS Ha IeHb 7,
noJjiyuammymn 2 M1 M. elsdenii NCIMB 41125 B @meHb 7 TI0OIyTeM
IIepopalJIbHOTO BEBeleHUA UYepes XKeJYOOUHHI 3O0HIO IIOCJe 2 YacoB
BO3IepXaHMUsa OT MMM M IIOCJe 1 Yaca BO3OepXaHusa oT Bomel (d7 GAV),
(4) rpynmy 3SOHOOBOI'O BEeOeHMA B OeHb 14, nojgydaomyo 5 w1 M.
elsdenii NCIMB 41125 B nmeHb 14 nyTeMm [epopalJibHOTO BBeIeHMUS uepes
KeJIYIOOUHEM BOHI IIOCJIe 2 YacoB BO3IepPXaHMsS OT IMmM M Iocje 1 uyaca
BO3OepxkaHusa oT Bomel (dl4 GAV), (5) rpynmny 30HOIOBOT'O BBeIeHMA B
me”Hr 21, noJgydawomyio 10 Min M. elsdenii NCIMB 41125 B pgesb 21
IyTeM I[IepopallbHOTO BBeIeHMS uepes KeJIYIOUHHM 3O0HO IIoCJie 2 UYacoB
BO3OepXaHMA OT MMM M Iocjie 1 dYaca Bo3IepXaHMsa OT BoIu (d21
GAV), m 6) TIpyIOly IIOJOXUTEJBEHOTO KOHTpoJd (pCON), He ODOJy4Yakllyio
Megasphaera, HO [1OJTY Y alolyo HauaJlbHEM n POCTOBOM KOopMa,
obpaboTaHHHe OalMTpalMH MEeTUJIEHOBHM IUcaduumiIaToM BMD (50 ©/T) u
3aKJIOUMTEJILHEN KOopM, ofpadoranusni Stafac (20 r/T).

[435] Kaxnas obpaboTka Orvla I[IpeXIcTabjieHa 4  KJIeTKaMy,
comepxamumy 110 30 OITHIL B KaXOoM. PallMOHH, KOTOPHEe OOecledMBaJiu
OTullaM, OBJIM CJeOyIUMMM: HadaJIbHEM KopM B IHepuon 0-18 1nHewn,
POCTOBOM KOpPM B Hepuon 18-35 5nHelM, ¥ 3aKJIOUUTEJLHEN KOPM B
nepmon 35-39 gmHeM. MaccH TeJla XMBOTHEX, [HOTpebJieHMe KopMa U
IpeBpalleHre KOpMa PeIMCTPUPOBAaJIM Ha IPOTAXeHUN BCel'0 39-IOTHeBHOTO
eprolla UCCIeOOBaHUA.

Tadmuua 18: IIpOoOYyKTHMBHOCTE OpPOWMIIEPOB, OlleHeHHasd [oocje 25 u

39 mHeV KOPMJIEHUA.

nCoON PCON d0 Mist| d7 GAV [dl4 GAV|d21 GAV

XrBas Macca Ha 1,038 1,038 [1,015% | 0,980P [1,003% | 0,992k
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25 @meHb, KT

SaTpaTa kopMa Ha
eOUHULLY

1,531%| 1,516 | 1,430 | 1,555* | 1,531 | 1,571%
nponykumm (FCR),

oHM 1-25

CMepTHOCTE Ha 25
0,00® 0,00® 0,00¢ 0,832 0,002 1,67°
O0eHb, %

Xrupad Macca Ha
1,8922 | 2,313% 2,216% 2,214 2,323 2,226%
39 meHB, KI

SaTpaTa kopMa Ha
eOMHUILLY

1,814 | 1,754 | 1,739k | 1,771 | 1,715 | 1,674%
nponykumm (FCR),

oHy 1-39

CMeEpPTHOCTEL Ha 39
0,0174 0,002 0,83¢ 1,674 1,674 3,332
OeHbL, 3%

&, b Cpemume s3sHaueurs B CTpoke LUdp C Pa3JIMUHEMA BepPXHUMA
MHIOeKCcaMM oTJmuawnTca npu P < 0,05,

[436] PesyJjibTaTH npencTaBJIEHH B TabJmile 18. Obmasa
CMEPTHOCTE HEe pa3jiMyaliack IOJad BCcex BUIOB oOpaboTok (Tabimua 18).
[IpeBpameHue KopMa OJaa Tpynnel dO0 Mist OBUIO 3HAUMMO HMWXe, UYeM IJIA
BCexX IOpyI'MxX BUIOB o00pa®oTOkK Ha IOeHb 25, IpM 5STOM IIoKa3aTeJlb JIA
rpynne pCON ©wm1 Beme Ha 5,3%, a @njag rpynnel nCON Beme Ha 6,5%.
Ilocyie 39 1HeM KOpMJIIEHMs, TIIpeBpalleHre KopMa B 00paboTaHHEIX C
noMombio Megasphaera elsdenili Tpymnnax 3HauMMO He OTJIMYAJIOCH OT
PCON, HO UMeJIO TeHIOeHUMI OHTb UMCJIEHHO MEeHBIUM, 3a MWCKIIIOUEeHNEM
rpynnu d7 GAV. IlpeppalleHMe KopMa oJisa TpyHne d21 GAV OBUIO 3HAUYMMO
BoJjlee HM3KMM, UYeM OJa Tpynnel nCON, B KOTOPOM 3TOT MOoKasaTeslb OB

Ha 7,7% Bume.

I[IPMMEP 12
BrpammBaHue PaBINUHEIX WTaMMOB M, elsdenii Ha
IIOJIy OIIpe OeJISHHEX IMTATEeJNbLHEX cpenax, IOOIIOJIHEHHEIX OBYMSI

MCTOYHMKAMM yIJepoma

A. IljlIaH BKCIEpHUMEHTA

[437] B 3TOM npuMepe VCIIOJIbE 30BaJIn clyenyomme T aMMEI
BaxkTeputi: (1) Megasphaera elsdenii NCIMB 41125, (2) Megasphaera
elsdenii ATCC 25940, (3) Megasphaera elsdenii NCIMB 702261, (4)
Megasphaera elsdenii NCIMB 702262 wu (5) Megasphaera elsdenii
NCIMB 702410,
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[438] Bce mTaMMBEl EBHpamMBaJIM B OYTBUIKAxX MOJS CHBOPOTKM Ha

IOJIyOIIpenesIe HHOM JlaKTaTHOM! IMTaTeJbLHOMI cpeIe. [IoJIy4deHHEle
KYJIb TYPH 3aTeM VCIIOJIb 30BaJIN nJisg MHOKYJIALIUN 96— JIYHOUHHX
IJIaHIIETOB, comepXalmx [IOJIY OIIpe meJIe HHYIO OUTaTeJbHYIo cpeny,

OOIIOJIHEHHYID IBYMSA MCTOUHMKaMM YyIJlepola: Na—-JakTaToM U TJIOKO30M,
cocroamy wmu3 60% JlakTaTa m  40% 1Jmoko3e, /0% JlakTaTa m 30%
TJIOKO3E mim 40% JjakTaTa M 60% TJIOKOSH.

[439] 96-JIyHOUHHE IIJIaHIIETH 3aTeM MHKYyOuMpoBasm mnpu 39°C B
AHaB®POOHEIX YCJOBUAX, WM aBTOMATUUECKU PeTUCTPUPOBAJIM OITUUECKYIO
IJIOTHOCTE (600 HM) C MHTepBajlaMM 15 MUHYT.

B. AHaJM3  XapakKTepuCcTHUK pocTa mraMMoB M. elsdenii Ha
pPasJIMUHEIX CcpelaxX C OBYMA HCTOYUYHKUKaAMKU YIJIepona

[440] [Oma cCcpaBHEeHMA XapaKTepMUMCTMK pocTa, OBUIM IIOCTPOEHH
KPUBEE pOCTa NOJS Pa3JIMUHEIX IIOJIyOIpeleJIeHHEX Cpel UM C pa3JIMUHBEMU
mTaMmmMaMu M., elsdenii, mHOpM STOM Ha X—-0CH OBJIO OTJIOXEHO BpeMd
MHKYOalumu, a Ha y-OCKM perucTpupyeMas OlITudeckKasd IIJIOTHOCTB
(duryprr 23-25) .

[441] Bce mrammel M. elsdenii, nongBepTaeMble MCIBETAHMIO B DTOM
DKCIIEPUMEHTE, XapaKTepMn30BaJMCh  aHaJIOTUUHBEMKY  XapaKTepUCTUKaMU
poCTa IMIpM BHpallMBaHMM Ha IIOJYyOIpeIOeJIeHHHEX cpelax, COCTOAINMUX U3
060% JlakTaTa M 40% 7rimoko3e, 70% JakTaTra M 30% TUmoko3l MM 40%

JakTara M 60% IJIOKOS3LI.

I[IPMMEP 13
BrpamyBaHue PaBINUYHEIX WTaMMOB M, elsdenii Ha
TIIOJIy OIIpe OeJISHHEIX IMTATEeJILHEX cpenax, IOOIIOJIHEHHEIX OBYMSI

MCTOUHMKAMM YIVIEpOola C IOCJIeOyIIel JIHUOPMUIMSBaIimen KJISTOK

A. IljlIaH BKCIHEepHUMEHTA

[442] B 3TOM npuMepe MCIIOJIb 30BaJIn clyenyomme T aMMBI
BakTeputi: (1) Megasphaera elsdenii NCIMB 41125, (2) Megasphaera
elsdenii ATCC 25940, (3) Megasphaera elsdenii NCIMB 702261, (4)
Megasphaera elsdenii NCIMB 702262 wu (5) Megasphaera elsdenii
NCIMB 702410.

[443 Bce mTaMMH BHpamlMBaJIM B OYTHJIKAxX MOJS CHBOPOTKM Ha
IIOJTyOlipe DeJIEHHOM JaKTaTHOM OUTaTEeIbHOU Cpele. [Tosry4deHHEIEe
KYJIETYPH 3aTeM MCIOJB30BallM OJIA MHOKYJAUNM QepMeHTaTOpPOB OOBEMOM
5 JI, comepXalMx IIOJIyOIpeNeJIeHHYK UTaTeJIbHYD Cpeny, IOMIOJHEHHYK
OBYyMSA MCTOUHMKaMM yIulepona: Na-—-JlakKTaToM M IJIOKO30M, COCTOAMYH M3
60% JlakTara ¥ 40% rumokos3w wim /0% JglakTaTa ¥ 30% IJIOKO3H.

[444] O6pa3usl KyJbTyp cobupaau nocuae 8, 10, 12, 14 m 16

YaCOB BEHpPpallMMBaHMA, OXJIaXIaJlM IO KOMHAaTHOM TeMIIepaTYyPE, WM KIIETKU
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aCenTUMUeCKM WM aHaspoOHO cobupaau OyTeM yhalleHud 99% XUOKOCTH.
PeTeHTaTH CMemMBaJM C PACTBOPOM KPHUOIPOTEKTOpa (CcaxaposH) OIpu
cooTHomeHurn 1/5 B  acenTUUeCKMX ¥  aHa’POOHHX  YCJOBMAX, c
IOJIydeHreM KOHEeUHOM KOHIEeHTpalMM caxapo3H 5% B OTHOmMEHMM Beca K
oBbeMy. OrBupasu o0pas3lb CMeCcu IJI4 OIpemesIeHUMA KOHIEeHTPpAalLuM
KJeTok M. elsdenii mnepen JuodmiImsanuerr (To eCThb, PACCUMTHBAJN
KUBHECIIOCOOHOCTE KJIETOK) .

[445] AJIMKBOTH TIOJIYUeHHOM CMeCH IIepeHOCHuJIM BO  (OJIaKOHH
obwemMoM 10 w1 (4 w™I/diakoH) ¥ OHCTPO 3BaMOPaXMBAJIM B XKUIKOM
azoTe. OQJAaKOHH IIepPeHOCHUJIM B JMOOMIM3aTOop IJA JModMIM3aluuu B
pexyMe OHCTPOTO LMKJa. [locie 3aBepleHud JIModuIM3aluu, OIpeneialn
KOJIMUYECTRO KUBEIX BakTepumn oyTeM pecyClIeHOUPOBRaHm g
JIMOQUIM3MPOBAHHOTO IMPOIOyKTa B  aHa®poOHOM KaMepe C  I[IOMOIBIO
aHaspobHOTO pazbaBuTesd, OpoBeleHud perupaTaluMy OPpOoIOyKTa B
TeueHre 40 MMHYT IIPM KOMHATHOM TeMIepaType M 3aTeM BHCeBaHMS Ha
IOJIyOIpeneJIeHHOM JIaKTaTHOM arapoBOM cpene (TO €CThb, PaCCUMTHBAJU
XKMUBHECIIOCOOHOCTE KJIETOK) .

[446] [looCcunMTHBAIU IoTepu KJIETOK nyTeMm BHUMTAHNA
KOHLeHTpaluum KJIETOK M. elsdenii, BOCCTAaHOBJIEHHEX mocje
JIMOOUIM3aLNM, W3 HadvaJIbHOM (IO JIMOOMIM3alMM) KOHIEHTPpAalUM KJIeTOK
M., elsdenii.

B. C(CpaBHeHHE [HOTEepM KJIETOK IIOCJI€ JIMOQUIIM3AIIMK pPasBJIMUHERIX
mraMMoB M. elsdenii, BREPAIEHHBIX HA PAaBJIMYHEIX [IOJIYOIpelejleHHbBIX
cpenax, COBpAaHHBIX U  JIMOQUIMBUPOBAHHEIX B  pPAaB3JIMUHBIE  MOMEHTEI
BpeMeHHr B IIpollecce pocTa.

[447] Bce mraMMmbl KJeTOK M. elsdenii, WMCHOHTAaHHEE B 5STOM
SKCIEepUMeHTe, IIocjle JModMIM3aluy OaBaJiM XU3HEeCIOCOOHHEe KIIeTKU.
[IlpueMIieMoe  IIpedeJibHOe  3HaueHMe IIOTepM KJIETOK YCTaHaBJIMBAaJU
paBueM 1,6 log KOE/mi. IloTepu KJIETOK, OOHapyXxuMBaeMbe B IIpOllecce
JIMOOUIM3aLUUM  KJIIEeTOK, BHPAlleHHEIX Ha I[oJyolpeleJIeHHEX cpelax,
comepxammux /0% JaxkTata u @ 30%  TJUIOKO3H (Trabmnua 19), BHE
3aBMCHMMOCTM OT ITaMMa WJIM BpeMeHu cbopa, BCe MMeJM BeJIMUMHY HIXe
IpMEeMIIEMOTO MNpPeneJIbHOT'O 3HaueHMsa B Omana33oHe oT 0,3 mo 1,3 log.

Tabmuiia 19: IloTepu kJeTok (log KOE/Mi), HadmomaeMee II0CJe
JINOPMIIN 3 alln MTaMMOB KJIETOK M. Elsdenii, BEIPAlle HHBIX Ha
[OJIYOIIPENEJIEHHHX Ccpelax, cocToamux m3 70% JjakTata M 30% IJIOKO3H,
CcoBpaHHHX W JUOOMIM3MPOBAHHEIX TIocye 8, 10, 12, 14 wmiam 16 Yacos

MHKYDaALUN .

Bpemsa cbopa, 4YacH
IITamMM

8 10 12 14 16
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NCIMB 41125 - 0,41 0,46 0,60 0,42
ATCC 25940 0,61 0,56 0,64 0,80 0,61
NCIMB 702261 0,76 0,85 1,09 0,81 1,29
NCIMB 702262 0,65 0,98 1,01 0,96 0,99
NCIMB 702410 0,81 0,83 1,00 1,02 1,20

[448] TloTepu KJeTOK, OOHapyXuUBaeMHe B IIPOLIEeCCEe JMOQUIM3ALUN
KJIETOK, BHpPAalleHHHX Ha I[IOoJIyolIpeleJIeHHEX cpelax, colepxammux 60%
JakTaTa ¥ 40% DioKO3E  (Tabjsmua 20), ObUIM IIOOBEPXEHH BJIMAHUIO
BpeMeHu cbGopa B OoJiblleM CTeleHM, HO BCe mTaMME BCe Xe& UMeJU
BeJIMUMHY IIOTEPM KJETOK HMWXe IIPpMeMJIEMOTO MIpeleJIbHOTO 3HaueHUS OJIA
II0 MeHBIIeM Mepe Tpex BpeMeH cbopa. OnTuMmszaluusa BpeMeHM cbHopa
nepen JMoOMIM3alLMey MOXeT OaBaTb B pe3yJibTaTe OOIOJIHMUTeJILHOE
yIIyUdlleHe WU3BJIeUeHMA KIJIeTOK II0oCie JIMOOUIM3alluu.

Tabauua 20. IloTepu kJeTok (log KOE/mi), HaGJoOaeMele II0CJIE
JIMOQUIIN 3 a LU MTaMMOB KJIETOK M. Elsdenii, BEIpallle HHEIX Ha
[IOJIyOolIpeleJIeHHEX cpelax, cocTodamux mu3 60% JjgakTaTa M 40% IUJIIOKO3H,

COOpPaHHEX U JMNOOUIMBUPOBAHHHX TInocje 8, 10, 12, 14 wmimm 16 dYacoB

MHKyOaumm.
Bpemsa cbopa, 4Yach

ITamMM
8 10 12 14 16
NCIMB 41125 0,34 0,28 0,34 0,37 0,33
ATCC 25940 0,72 1,40 2,01 1,80 1,47
NCIMB 02261 0,74 1,26 1,28 1,48 1,45
NCIMB 02262 0,58 1,19 1,74 1,32 1,80
NCIMB 02410 - 0,70 1,12 1,37 1,19

[449] B ueJyioM, OIMCAHHEM B M300peTeHUM CIOoCcOoD I[IO3BOJIAI
IoJy4YaTh JUOQUIMBMPOBAHHEN HOPOAYKT, COIepXalui KU3HEeCIOCOOHHEe
KJIeTKM, BHEe 3aBUCHMMOCTM OT MCIOJL3YyeMOTOo mTaMMma Megasphaera
elsdenii.

[MPVMMEP 14

MHKanCcynmupoBaHMe JUOPMINBMPOBAHHEX KJIeTOK M. elsdenii wu
ompenejyieHNe MX CTabUIBEHOCTU

[450] PeTeHTaATH KJIeTOK M. elsdenii NCIMB 41125, mnojydeHHLe
MeTomoM TFF, acenTHUUeckKM CMelMBalXM C PacTBOPOM KPUOIPOTEKTOPa
(caxapo3H) B COOTHOmeHMe 1/5 C MNOJNIyUYeHVEM KOHEUHOM KOHIIeHTPaluu
caxapo3e 5% (B OTHOWEHMM Beca K 00BeMy) . CmMmechb OEICTPO
3aMopaXxmMBaIM B XUIKOM a30Te U I[IepPeHOCHUJIM B JMOoOUIM3aTop MOJd

JIMOQMIIM3aLMM C MCIOJIB30BaHMeM OHICTPOTO LiMKIa. Illocje 3aBeplleHrd
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IMoOUIM3anIUM, OIpenesIsan KOJINUECTBO KU BEIX BakTepun nyTeM
pPecyClIeHIMPOBaHNS VOOV BUPOBAHHOTO IpoayKTa B aHaRpoBOHOM
KamMepe c TTOMOTIBIO aHarpoBHOTO pazBaBuTelNd, IPOBEeeHNS
perumgpaTaluuy = OpoOyKTa B TeUueHNre 40 MMHYT OPpM  KOMHATHOM
TeMIIepaType WM 3aTeM BHCEBaHMS Ha I[OJIyOIpenOeJIEeHHOM JIaKTaTHOM

arapoBOM cCpelle.

[451] [ToJIy4YeHHB IIOPOIOK JINOPUITNB3UPOBaHHBIX KJIETOK M.
elsdenii 3aTeM CMEeINBaJn c HOCUTEJIEM (obBeMoODpasyrIM
CpenoCTEBOM) ¥ MHKAICYJMpOBaJM IIyTeM paclpelesjIeHUus IIOpollka B

HaTrpeToOM IOUCTUIIJIATE [DaJIbMOBOTO Macja WMJIM B CTeapMHOBOM KUCJIOTE.
CMechk 3aTeM OBHCTPO OXJaxXdajX, ¥ oTOMpaliXM o0pas3lLb [IOJYyUYeHHOTO
IpoOyKTa nJjisa OIpeneJleHUd BEDKMBAEMOCTHU DaKTepun. Obpasutl
pPecycCIeHIVPORaIM B aHanpoOHOM KaMepe C IIOMOIBI aHanpoOHOTO
pazbaBuUTeNdg, CMellMBaJlM B TedeHMe 15 CeKyHI U peIluIpaTHUpoBaliX B
TeueHre 40 MMHYT I[IPM KOMHATHOM TeMIepaType IIepell BHCEeBaHMEM Ha
IIoJIyollpeneJileHHOM JlaKTaTHOM aTapoBOM cpede. 3OTOT HSKCIEPUMEHT
IIOBTOPAJIM TPM pasza, WCIOJb3ysa pPas3JIMUHEHE TeMIIepaTyphs Hal'peBaHUA U
Pa3JIMUHEM TUI Macja (MeTonm 1, 2 um 3). B mMeTome 1 MCHOJIbB3YeETCSA
TeMrepaTypa HarpeBaHusa 110°C ¥ OUCTWMIIIAT [IaJbMOBOTO Macja B
KaueCcTBe MHKAICYJMPYKIEeIro MaTepuaja. B MeTome 2 MCIOJIbL3YyeTCHd
TeMIepaTypa HarpeBaHusa 52°C ¥ CMeChb MOHO— ¥ OUIVIMLEPUIOB
NaJIbLMUTHMHOBOM, CTeapMHOBOM, OJIEMHOBOM, JIMHOJIEBOW U JIMHOJIEHOBOM
KMCJIOT B KauecTBe MHKAICYJMpyomero MaTepuajla. B wMeTome 3
UCIIOJNIL3YeTCd TeMmIepaTypa HarpeBaHus 65°C M cMech MOHO— U
IUTJIMLIEPUIOB TaJIbLMUTUHOBOMW, CTeapMHOBOM, OJIEMHOBOM, JIMHOJIEBOM U
JVHOJIEHOBOM KMUCJIOT B KadeCTBe MHKAIICYJIMPYKIEeTo MaTepHuala.

[452] [lpoueHT IOTEPb PaCcCUMTEBAaJIU oyrem BEHUNTAHUIA
KOHILIeHTpalun KJIETOK M. elsdenii, V3BJIeUeHHBIX nocJe
MHKAaICYJIUPOBaHMUA, M3 KOHIEHTpaluMM KJIEeTOK, BOCCTAHOBJIEHHHX IOCJE
IrodmMIM3aluy, ¥ OeJIeHMA IIOJIYYeHHOM pPas3HMUB Ha KOHIEeHTpalNi
KJIETOK, BOCCTAHOBJIEHHHX IIOCJHe JIMOOUIM3alNnM .

[453] Cobupainu OOIIOJIHUTeJIL HEE oBpas3LE IponoyKTa,
VMHKAICYJIUPOBAHHOTO C MCIOJL30BaHMEeM MeToma <2 ¥ MeToma 3, WU
XpaHUJIM WUX OpM KOMHATHOM TeMIepaType B anpoOHHEX YCJIOBMAX B
TeueHre 4 MecsaleB IJIS OLEeHKM CTabMJIIBHOCTM IIponykTa. O0Opa3Lb
pPecyCcrIeHIVMPORaIM B aHa»npoOHOM KaMepe C IIOMOmMBI aHaspoOHOTO
pazbaBuUTeNda, CMellMBaJlM B TedeHMe 15 CeKyHI U pPeTruIpaTHUpoBaM B
TeueHre 40 MMHYT IOpM KOMHATHOM TeMIepaType Iepell BHCeBaHMeM Ha
IOJIyONIpelelIeHHOM JIaKTaTHOM arapoBoM cpele. Ha ourypax 26 mu 27

IOKA3aHO, YTO CTadbMJIBHOCTE JIMODMIMBMPOBAHHEX KJIeTOK M. Elsdenii,
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VMHKAICYJIMPOBAHHHX MeTOIOOM 2 WMIM 3, XapaKTepu3yeTcs IoTepen
KJIETOK MNPUOIM3UTEJbHO TOJILKO Ha 1 log KOE/T.
Tabmmuua 21: [lpouleHT IHIOTeph  KJIETOK, HaGJooaeMElM  [IOCJIEe

VHKATCYJIMPOBaHUA JIMODUIIM3UPOBAHHEX KJIeTOK M. elsdenii meTomoMm 1,

2 niam 3.
[IpOLIEHT MOTEPEL KIIETOK B pPe3yJibTaTe
VHKAaICYJIMPOBaHUA
Meron 1 83,4%
MeTon 2 24,5%
MeTon 3 32,1%
[454] MeTonmn 2 wu 3, WCIIOJIb3YEeMBle OJIA MHKAICYJMPOBaHMUA
JIMOQUIIN3UPOBAHHEIX  KJIETOK M. elsdenii, oaBajJuM B pesyJbTare

BeJIMUMHY M3BJIeUeHMSs KJIETOK BbIMe, uYueM 67,9% (Tadbimuall).

[455] Kpowme TOTO, JIMOQUITN3MPOBaHHEE obpasusl,
MHKAICYJVMPOBAHHEE MEeTOINOM 2 MJIM MeTOIOOM 3, XapaKTepu30BaJIMChb
BeJIMUMHOM CHWXEHMS XMIHEeCIOCODOHOCTM KJeTOK Ha 1 log B mOpollecce
XpaHeHUsa TIIpM KOMHATHOM  TeMIepaType B YCJOBUAX  HOPMaJBLHOTO
comepXaHMsa KUCJIOpOoIa M HOPMaJIbHOM BJIAXHOCTM B TeueHMe BIJIOTH IO
4 MecHdleB.

[456] MHKaICYJIMPOBaHME JMOPMIM3IUPOBAHHEX KJeTOK M. elsdenii
MeToIoM 2 U 3 ofeclHeuMBaJiOo IOONOJHUTEJIBHYH 3aluTy OaKTepusaM OT
BOBIENCTBUA KMCJIOPOOa M BJIAXHOCTM. OTOT MEeTOI II03BOJIAJI XPaHUTH
MHKAICYJIUMPOBAHHEE  JIMOOUIM3UPOBAHHEE  KJIeTKM M. elsdenii 1npwm
KOMHAaTHOM TeMmIepaTrype 0e3 KakoM—Jubo CcHeluMaJIbHOM VYIIAKOBKU WU
no0aBJIATL STOT IIPOOYKT B KOPM.

I[IPVMEP 15

Cpox TOOHOCTHU IMOOUIMBUPOBAaHHEX KJIETOK M, elsdenii,
TIOJIYUYEHHHX Ha IIOJIYIIPOMBILISHHOM YCTAaHOBKE.

A. IljlIaH BKCIEepHUMEHTA

[457] Ina BHpamMBaHMA KJIeTOK M. elsdenii NCIMB 41125A B
STOM DKCIEPMMEHTE MCIOJBE30BaliM 3arpy3ky B o0O0beMe 600 JUTPOB
IoJiyonpelneJieHHOM cpend, cocToamer m3 70% JjlakTaTa M 30% TUIOKOS3H.
llocsie 14 uyacoB MHKyGauuy npu 39°C, NONYUEHHYID KYJILTYPY OXJlaXIaJlu
OO KOMHATHOM TeMIepaTyph, U KJIEeTKM cCcodupalM OIYTeM MKCIIOJIb30BaHUA
CUCTeMBEl TaHTeHIMAaJIbHOM I[IOTOUHOM OMJIILTpalMuM, OIMCAHHOM B IIpUMepe
2. Ymananu U3 KYJLTYPH OeBSHOCTO HOeBAThL IIPOILEeHTOB  ofheMa
KUOKOCTHU, u peTeHTaT 3aTeM PecCyCleHaIupoOBaJn B pacTBoOpe
KPUOIIPOTEKTOP Caxapo3H IpM COOTHOmeHMM 1:5 C [oJIydeHMEeM KOHeUHOM

KOHLUEeHTpaluM Ccaxapo3H 5% B OTHOUWEHMM Beca K OOBeMy.
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[458] CmMechb 3aTeM 3aMOpaXuBaJlM B XUIKOM a30Te, 3aMOPOXeHHEe
ocalKy IIepPEeHOCWJIM B JIMOQUMIM3ATOP W JHMOQUIM3UPOBAJIM B pPeXuMme
BERICTPpOTO LiMKJa. Ilocjle 3aBeplleHUMS JIMOOMIM3aluM, JIMOOUIM3UPOBAaAHHLM
[IOPOWOK cobupaln M pacdacoBHBaIM (Tabimua 22) B aHaspPOOHHX
YCJIOBUAX B TMOJIUBRTUIIeHTepedTaJlaTHEM IIakKeT B UYMCTOM Buie ("M.e.")
WM BMeCcTe C MaJlbTOOEKCTPMHOM B KadecTBe 00BeMOODpas3syrlero
cpencrtea ("M.e. + MaJIbTOOEeKCTPUH") .

Tabaniia 22. 3aloJjiHeHUe [IOJUATUIIeHTepedTallaTHOTO IIakeTa

CyMMapHad
JIModUIM3UPOBaHHEM
MaJlE TOOEeKCTPUH Macca B
IIOPOLOK
nakere
M.e. 0,15 - 0,15
M.e. +
0,15 r 2,34 T 2,50 1
MaJIb TOOEKCTPUH

[459] KouuneunTpaluuo M. elsdenii B JIMOOUIM3UPOBAHHOM IMIPOOYKTE
(3 obpazua Ha 00paboTKy) OIpenesyidaM IOyTeM pPecyClIeHINPOBaHUA
INOOUIIMBUPOBAHHOTO I[POIOYyKTa B  aHa®poOHOM KaMepe C  I[IOMOUIBIO
aHa»poBbHOTO pas3baBuUTesis, [IPOBEeIeHUA peruapaTaluu [IponoyKTa B
TeueHre 40 MMHYT OpM KOMHATHOM TeMIepaType M 3aTeM BHCeBaHMSA Ha
IOJIyOIHIpenesIeHHOM JIaKTaTHOM arapoBOM cpene (TO €CThb, PaCCUMTHBAJU
XMBHECIIOCOOHOCTL  KJIEeTOK) . KoHIeHTpaumio M. elsdenii BHpaxalu
yepes KOE/makeT u uepes log M3MeHeHUI.

B. IlcciienoBaHue CpokKa I'OOHOCTHU

[460] IlommusTumiieHTepedTaslaTHEE IIaKeTH, CoIepXalle pas3JIMyuHbe
06paBboTKM, XpaHWiIM JmMOO OPpM KOMHATHOM TeMIepaType (25°C), smbo
npm 4°C. IoJsydasM OOIOJIHMTeJIbHHe obpasus nocie 0,5, 1, 2, 3, 4 u
6 MecsdlleB XxXpaHeHMsa, U oOpabaTHBagM HUX TakyuM Xe ofbpas3oM, Kak
ommMcaHO paHee (3 obpasia Ha o00paboTKy Ha MOMEHT BPeMeHM), IOJA
onpenejyleHMda CpokKa TOOHOCTM TIpoaykTa. KoHIeHTpauuio M. elsdenii
BHpaxaau uepes KOE/makeT u uepes3s log MBMeHEHUS.

[461] JJaHHHE IO MCCJIeIOBaHMK CpOkKa T'OIOHOCTM MpelCTaBJIEHH Ha

burype 28. Ha kOHUeHTpauuo M. elsdenili C TeueHMEM BpPEeMeHMU
oKaszEBaJa BJIMSHUE TeMIIepaTypa XpaHeHNVA . ITocie 6 MeCHAIEB
XpaHeHWsd, oBpa31Hl, KOTOPHE XpaHWUIIN npu 4,4°¢C, COXpaHAIn

CTabMJILHOCTEL BHe  3aBUCHMMOCTM OT IOIPUCYTCTBUSA WMIM OTCYTCTBUSA
MaJbTOIOEeKCTPMHa, B TO BpeMsa Kak o0pa3lb, KOTOpHe XPpaHWJIM IIpU
23.9°C, Tepanu nNpubIM3UTEJLHO 1,6 log B ciydae o6paborkm "M.e."
n NPUOIJIUBUTEJIEHO 0,8 log B cllydae 006paboTruU "M.e. +

MaJIb TOOeKCTPUH" .
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[IPMMEP 16

PocT, cpena, TemnepaTypa M PH MUKPOOHEX KJISTOK

[462] AHa»poOHHEe OakKTepuM MOTYyT OBTE HOIpas3lelJIeHH Ha TpUu
kaTeropun: (1) cTporue aHazpobw; (2) a»poToJIepaHTHBE aHa»pPoOOB; U
3) OdakyJbTaTUBHEE aHanpoOe. CTporMe aHaspoOB OpelcTaBJIART cobomn
BakTepuM, KOTOPHEE He MOTYT BHEXMBATL [IPUM HOPMAaJILHHX KOHIEHTPpalLMaX
KMUcJjopona B aTMochepe. HeKOTOpHE CTpPOTME aHanspoOH MOTYT BEXMBATH
B aTMochepe, coIepxalmlel BIJIOTbL OO 8% KMCJIOpOoHa, B TO BpeMsa Kak
IpyITre CcTpoTMe aHaspoOB MOTYT BHXMBATL TOJIBKO B Tex CJydaax,
KoTma KOHLEeHTpalunsa KMcJjopona coCcTaBJIdeT MeHee 0, 5%.
AB3pOTOJIepaHTHHE aHanpPOOH MOTYT BEXMBATEL B IIPUCYTCTBME KHUCIOPOIa,
HO OHM He YTWIMBUPYIT KUCJIOPOI IJsa pocTa. OdaKyJbTaTHBHEE
aHa»pPOOE CIOCOOHH MCIOJIBE30BATE KUCIIOPOL IOJIA as®poBHOTO HOEXaHUA,
HO MOTYT TakXe MCIOJIb30BaThk aHanpoOHOe [HXaHMe, eCJiM KUCJIOPOX
OTCYTCTBYET.

[463] AHAJOTMYHO, a»pobHEHEe OaKTepuM MOTYT OHTH [IOOpa3IeJIEHH
Ha HOBe KaTeIlopuu: (1) crTporme aspolH; U (2) MUKPOaABRPODMJIH.
CrporuM aspoBaM TpebyeTcsa KUCJIOPOL IJISA OCYIEeCTBJIEHUSA KJIETOUHOTO
OBEIXaHWSA, W OHM MOTYT BBDKMBATH IIPM HOPMAaJIBHHX KOHIIEHTpalMax
KMcJopona B aTMochepe. MukpoaspodmiiaM HeoOXOOMM KUCIJIOPOH IOJIA
KJIEeTOUHOTO poCTa, HO Ha HMX OKa3hHBaeT BpelHOe BO3IeMCTBUE
HOpMaJIbHEIE KOHIIEHTpaluM KUCJOopoda B aTmochepe.

[464] IOpoxxeBHe TPUOH OpPelcTaBJIAT CcoOOM OOHOKJIETOUHHE,
BYKAPUOTUUECKME MUKPOOPTAaHM3ME, KOTOPHE OTHOCAT K IMPpedcTaBUTeJIAIM
napcrea I'puboB. IpoxxkeBHe TI'PUOHE MOTYT OBTH CTPOTMMM al’pobaMu WU
bakyJIbETaTUBHEMM aHaspobaMmu.

[465] BakTepum Megasphaera, Takve Kak M. elsdenii, wu
Bifidobacterium, Takue kak B. breve, 4BIA0LTCA IPeOCTaBUTEJIIMAU
BUIa CTPOIMX aHaspoboB. BakTepum Lactobacillus, Takue Kark L.
plantarum, w® Bifidobacterium, Takue kak B. animalis subsp.
Lactis, ABJAOTCHA TMIPeACTaBUTeNIAMM BUIa al’pPOTOJIEPAaHTHEX aHaspoBOoB.
BakTepun Pediococcus, TaxKue Kak P. acidilactici, "
Lactobacillus, Takue kaks L. casel, ABJAOTCHS IPeICTaBUTEJIAMU
BUIa GaKyJbTaTHMBHEX aHaspoboB. BakTepusa Bacillus, Takasg Kkak B.
subtilis, ABJIARTCSA IpencTaBUTEJISIMA BUIOA CTPOTOTO anpoba.
Saccharomyces, Takue Kak S. boulardii m S. cerevisiae, SABJAOTCH
IpeldCcTaBUTEJIAMY BUIa OPOXKEBHEX I'PUOOB.

[466] ApnpoOHEHEe OaKTepuM, aHaspOoOHHEe OaKTepun U OPOXKeBHEe
TpuOH BHpallMBalT Ha Ccpelax, BKIDUYAKMMX I[I0 MeHBbIel Mepe OOMH

MCTOUHMK YyIUJlepOola, BBI@paHHBIIZ M3 TPYIIIH, cocToAmen U3 Ka3elrHa,
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JakTarTa, OEKCTPO3H, OPYKTO3H, dpykTaHa, TJIIOK O 3HI, caxapo3H,
JIaKTO3HI, MaJlbTO3H, alnerara, TJIMLIEPUHA , MaHHUTA, copbura,
TPOCTHMKOBOTO caxapa, KCUJIIO3E, MeJIlaCCH, OQOYKO3EH, IJIOKO3aMMHa,
IOeKCcTpaHa, Xupa, Macj]a, alleTaTa HaTpUA, apabuHO3BH, COeBOTO
teJika, PacTBOPMMOTO OeJika, paddrHOBH, aMMJIO3E, KpaxMala,
TPUIITOHAa, BSBKCTpakTa IPOXKEBHX TpPUOOB ¥ UMX KOMOMHALMM. KpoMe
TOT'O, anpoOHEEe OaKTepuM, aHaspPOOHEEe OaKTepuu M IOPOXKEBHE I'PUOL
BHpallMBalT Ha cpeldax, BKJIOUAIMX [0 MeHbIeM Mepe IBa MCTOUHMKA
yTJlepomna, BHOpPaHHHX W3 TPYIIH, COCTOANEeN M3 KkKal3euHa, JakTaTa,
OEKCTPOS3H, bpPYKTO3H, bpykTaHa, TJIIOK O 3HL, caxapoO3H, JIaKTO3HI,
MaJIbTO3H, alleTaTa, IJMLEepMHa, MaHHUTa, copbuTa, TPOCTHUKOBOTO
caxapa, KCWJIO3H, MeJjlacCh, OYyKO3H, IJIOKO3aMMHa, IOeKCTpaHa, Xupa,
MacJjla, alleTaTa HaTpusa, apabMHO3H, CcoeBOoTr'o 0eJlka, pacTBOPUMOIO
feJika, praddmHO 3, aMIMJIO 3HI, KpaxMala, TPUIITOHA, DKCTPpaKTa
IPOXKEBHX TPUOOB M MX KOMOMHalUM. aHaspoOHHe OaKTepuM BHpAaMMBalT
B aHa®pOOHEX YCJOBMAX WJIM B YCJIOBUAX C TpebyeMHM COOepXaHNeM
KMUcJopona nJa oOfJIeTUeHMsS pPocTa KJIeTOK aHarpoOHHX OakTepuit, a
anpOOHEe OaKTepUuM M IOPOXKeBHEe TI'PUOH BHPAMBAKT B IIOOXOOAMMX 10
comepXaHMIO KUCJOpoOa VYCJOBUAX B Ccpelle, BRJLUaKIEeM I[I0 MeHblen
Mepe IBa MCTOUHMKA YyIJlepola M3 IIPMBEIeHHOTO BHIIE IIepedHsa U IIPU
TeMoepaType oT 15°c mo 45°c B cayudae 1. plantarum, m or 20°c mo
45°c B ciayyae b.  breve, b. animalis subsp. lactis, p.
acidilactici, 1. casei, s. boulardii wm b. subtilis. oONTHUMAaJILHOMN
TeMIepaTypoll mJjd 5STUX MTaMMOB fABJISeTCHA TeMlepaTypa 37°c, 3a
UCKJIIOUeHMEM S. cerevisiae, IJIS KOTOPOM MNPeNlouTUTEeJILHOM SBJISeTCS
Temrneparypa 30°c. BesmumHa ph cpens cocraBjasger or 4,0 mo 9,
foJjlee KOHKpPEeTHO, OT BeJuuuHel ph 4,0 mo 4.5, ot 4,5 mo 5,5, oT
55 go 6,5, or 6,5 o 7,5, or 7,5 mo 8,5, wmm or 8,5 mo 9,0.
MUKPOOOB BHpamMBalT IO TOI'O MOMEHTa, IIOoKa He 3aKoHUMTCcad ¢as3a
SKCIOHEeHUIMAaJLHOTO pocTa, TO eCTh II0 MeHblle Mepe B TeueHMe oOT 1
oo 6 YacoB, OT 6 YacoB OO 12 YyacoB, OT 12 uyacoB o 24 YyacoB, OT
24 yacoB pJo 36 YacoB, OT 36 YyacoB Oo 48 uyacoB, oT 48 uyacoB mo 72
YyacoB, OT 72 YacoB OO0 96 uyacoB, MIM OoT 96 uyacoB o 120 uacoB.

[467] IlocJye TOTO, KakK CcoIepXaHUe MUKPOOOB B Cpelle OOCTUTAET
BeJIMUMHEL II0 MeHbmel wmepe 1x10° koe/r, MHMKPOOOB COOMpPaRT IIpU
COOTBETCTBYRIMX YCJIOBUSAX, n MUKPOOOB JIMOPUIIN NP YT n/nnm
VHKAaTIICYJIVPYT IOJS MCIOJBE30BaHUA B COCTaBax KopMa IJIS XVMBOTHEX .

[IPMMEP 17

Hcnons530BaHue TAaHT'eHLIMAJIBLHOM IIOTOYHOM omneTPaLMn IJIs1

KOHIIEHTPUPOBAHMUSI KYJIBLTYP aspoBOHHX OakTepuii, aHaB®poOHHX OakTepumn
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M OPOXXEeBHX I'puOOB

[468] MeTonrl, NpencTaBJIEHHBEE B I[IPMMepe 2, MCIOJbB3YKRT B 3TOM
opuMepe OPUMEeHUTEJILHO K aspoOHBM OaKTepMaM, aHa>pOoOHBEM OaKTepuaMm
M IPOXXKeBHM I'prbaM, OIMCAHHEM B IIpuMepe 16, ¥ OPUMMEHUTEJIEHO K
VCIIOJIL30BAHMIO COOTBEeTCTBYIIEN Cpens, I[Io3BoJdnmey obecrneunBaTh
ONITUMAJILHEM pocT MMKpoBoB. Tak Xe KaK B CciIaydae OaKTepun
Megasphaera elsdenii, VCIIOJIE 30BaHue TaHTEeHUMAJbLHOM  [IOTOUHOM
buis Tpalun IPpUMEeHUTEJILHO K aspoOHEIM BaxkTepuaMm (Bacillus
subtilis), aHaspPOOHEM BakTepnsaIM (Bifidobacterium breve,
Lactobacillus plantarum, Bifidobacterium animalis subsp. lactis,
Pediococcus acidilactici wu Lactobacillus casei), ¥ »OPOXKeBHM
rpubam (Saccharomyces boulardii m cerevisiae) @»aeT aHaJIOTUUHHE
pe3yJibTaTH BHe 3aBUCUMOCTHU oT KOJIMUeCTRBa XKMBHECIIOCOOHEIX
MUKPOOOB, M3BJEKAEMHX B IIepMeaTe U pPeTeHTaTe IIPpY OCYmeCTBJIEHUU
opollecca KOHILEHTPMpPOBaHMA. KpomMe Toro, mHOpollecc OMIbTpaluM He
BIMAET Ha CIOCODHOCTE MHMKPOOOB K BEXMBAHMI MJIM CIIOCODHOCTH
MUKPOOOB K POCTy Iocjie (uibTpaluuu. IIosTOMy, MMKPOOH BHPAMMEAKLT B
XMOKOM OyJIbOHe, OQOUIbBTPYIRT M MX IIOOTOTAaBJIMBAKRT IOJIS 3aMOpPaXVBaHMUA,
JIUOOUIMBALNY U/UIIV MHKATICYJIUPOBAHNA .

[IPMMEP 18

[TapaMeTpH BaMOpaXMBaHUS u nmobmnmsaLmn IJist anpPOOHEX
fakTepuii, aHaABPOOHHX OaKTepuii U OPOXXEBHX I'PUOOB

[469] Oiis ompeneJyleHnus BJIMAHUSA pa3JInUHBIX rnapaMeTpoB
3aMOpaXxmuBaHU u JIMobuIM3aumm Ha  pa3JIMuHbe TUIIBL anpPOBHEX
BakTepu, aHad®pPOOHHX OaKTepuM U OPOXKEBHX I'pUOOB, B DTOM IIpUMepe
IPOBOOAT DKCIEPMMEHT B COOTBETCTBUM C OpuMepoM 17. AHAJOTUYHO
opuMepy 3, B KauecTBe IIPMeMJIIeMOTO IpenesIbHOTO 3HaueHUd II0Tepu
KJIETOK yCTaHaBJIMBaJIM 3HaueHue 1,6 log KOE/MiI.

[470] PeTeHdTaTH Bifidobacterium breve, Lactobacillus
plantarum, Bifidobacterium animalis subsp. lactis, Pediococcus
acidilactici, Lactobacillus casei, Bacillus subtilis,
Saccharomyces boulardii u Saccharomyces cerevisiae
PecyCHeHOVPYIT B  KPUOIPOTEKTOPHHEX  pacTBopax, He  coIepxXamux
KPUOIIPOTEKTOP, OOe3XRMpeHHOe MOJIOKO, Tperajo3y, caxapo3y WMIM UX
KoMOMHAaLIMID, IIepenl JuoduaMszalmrel. Kaxoyio cMechb 3aTeM IIepeHOCAT BO
bJIaKOHE u MeOJIeHHO 3aMOpaxXmuBanT Ipu -80°C W BEICTPO
3aMopaxXxmMBalT B XUIKOM a30Te IIepel IIOMeleHMeM B JMOoQMIM3aTop IJ4g
JIMOOUMIM3aLUM B pPexyMe OHCTPOTO MJIM MeIJIEHHOTO ILMKJIA.

[471] PeTeHTaTH, He CMENMBAaeMble C KPUOIPOTEKTOPOM, BCe

XapakTepnusynTcsa 0oJlee  BHCOKOM BeJMUMHOM IIOTEPh KJIETOK, UYeM
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peTeHTaTH, CMellMBaeMHe C pacTBopaMM KPHUOIPOTEKTOPORB, U 0OoJee
BHICOKOM BEJIMUMHOM IIOTepbh KJIeTOK, uUeM I[IpueMieMoe IpenejlbHoe
3HaueHue, BHe 23BaBUCKMMOCTM OT THIA LMKJIa JUOOMIMIUPOBAHUA WK
MeToIoa 3aMOopaXVBaHMUA.

[472] Kpowme TOTO, BCe TIIPOLEeCCH JMOoQUIM3almnun, KOTOPHE
IoOBepraliMCh MCIBTAaHMAM, JalT B pe3yJbTaTe IOIPOOYKTH, KOTOpPHE
CIIoCOOHE COXPaHAThH IOCTAaTOUHYIO XMBHECIIOCOOHOCTE IoJId
VHULUMMPOBAHMA pPOCTa KYJbLTYPH IIOCJe peruipaTaluy, Oaxe TIIoce
OJIMTEJIbHOTO  XPaHeHMS  OT 4 1©mo 12 MecdueB IOpM  KOMHATHOMU
TeMIepaType WM IO MeHbIleld Mepe TeMraeparype 4°C.

[IPMMEP 19

Bnusinue YV CIJIOBUM XpaHeHUsI Ha BHIXOT u CTabUIBHOCTDL
IUNOOMIMBUPOBAHHEX aspoOHEX 6OaxkTepuii, aHas®poOHEX OaxTepum u
OPOXXEBHX I'PUOOB

[473] MeTonH MWMCIBETAHMSA BEKMBAEMOCTM KJIETOK U XapaKTepUCTUK
pocTa MMKPOOOB, ONMCaHHEE B IpuMepe 4, MCIOJb3YIT B STOM IIpUMepe
[IPUMEHUTEJIEHO K  aspoOHBIM OaKTepuaM, aQHaARPOOHEM OaKTepuaM U
OPOXKEBEIM TI'pubaM, OINMCAHHEIM B IIpuMepe 16, U TIIPUMEHUTEJIBHO K
MCIOJIb30BAHMI0 COOTBETCTBRYKIEN Ccpelh, I[I03BoJdmer ofecleunuBaTh
ONTUMAJILHEM POCT MUKPOBOB.

[474] s omopenejieHUMS BJIMAHMA IIPOTOKOJIOB JIMOQUIMB3ALUM U
YCJIOBUM  XpaHeHMSI Ha XapaKTepPUCTUKM pPocTa M CPOK TOOHOCTU
Bifidobacterium breve, Lactobacillus plantarum, Bifidobacterium
animalis subsp. lactis, Pediococcus acidilactici, Lactobacillus
caseil, Bacillus subtilis, Saccharomyces boulardii "
Saccharomyces cerevisiae, JIMOOUIMBUPOBAHHLEE KYJILTYPH, I[I0JYUYEHHEE
B IpuMepe 18, BaTeM MUCIBTHBALT Ha XapPaKTepUCTUKM MUKPOOHOTO
pOCTa BHXMBAEMOCTL KJIETOK B Ipollecce xpaHeHud npu 4°C wmmm 25°C B
aPpPOBOHEIX MM aHaspPOOHHX YCJIOBMAX B TeueHme 0, 2, 4, 8, 12, 16,
20 m 24 HeIneJb, MCIOJb3YSA aHallM3 KPMBEX pPOCTa M METOI PaBHOMEPHO
pacrpeneJIeHHOT'O IIoCeBa.

[475] OBpas3unl JIMOPUIIN 3P OB aHHEIX AHABPOOHEIX BaxTepun,
KOTOpHE XPaHAT B APPOBOHEIX  YCJIOBUAX, BHE 3aBUCUMOCTM  OT
0bpaboTkM, pasjaranTcd 0oJee OHCTPO C OOMNOJHUTEJLHOM IoTepen
KJIETOK II0 CPaBHEHMIO C MX aHanrpoOHO XPaHMMBIMM aHaJIoTaMM.

[476] OBpasusl, KOTOPHE xpaHgar npm 25°C, pazjaranTcAd
BLICTpee, uYeM MX aHaJlorM, XpaHuMele nopu 4°C.

[477] OOpaslb, KOTOPHE 3aMOpaXuBalT B XMIKOM as30Te UM XpaHAT
npu 25°C mnocise JIMOQMIM3alMrKM, He TepsgoT O0oJiblle KJIETOK, UYeM WX

aHaJIoT'M, XpaHUVMEEe IIPU 4°C B TedeHMe 16 HeloeJIbE XpaHeHMAd,; OIHaKo,
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pazianuma Mexny ofpaslaMM @ ABJIATCA 3HAUMMBIMKM  JJIA  TEMIepaTyp
xpaHeuus 25°C m 4°C nocise 20 u/vum 24 HemeJlb XpPaHEeHMd.

[478] B kaxXOelM IeHbL B3ATHUA IIPOOH, MIPOBOOAT DSKCIEPMMEHT IIO
IIOCTPOEH6MI0 KPMBOM poCTa [OJIA CpaBHEeHMS XapaKTepucTHUK pocTa
JIMOQUIIM3VPOBAHHOTO IHNPOOYKTa C  HeJUMOOMIIM3MPOBAHHEIM IIPOOYKTOM.

HeﬂMO@MHMSMpOBaHHBIe O@paBLU:I, KOTOPEIE MWMCIIOJIBE3YKT IJIA TIIOCTPOEHUA

KaXIoM KPMBOWM poOCTa, ABJIAKTCA "cBexuMmn" (IOJIydeHHEIMM He OoJiee
yeM 2 OHS Hasan) . JIMOOMIM3MPOBAHHEE MIPOOYKTH, XpaHumbe npu 4°C,
MIMET BoJiee KOPOTKUI  Jiar BpEeMeHH, ueM  JIMOQMIIMBUPOBAaHHEE

NPOOYKTH, XpaHuMmele nOpu 25°C. Tlocse 16 Hemesb XpaHeHMS, BCe
ofpasusl aHanPOOHEIX BakTepun, comepxamme KPUOIPOTEKTOP,
3aMOPOXEHHEEe B XUIKOM as30Te, JMOOMIM3MPOBAHHEE M XpaHANMeCcsa B
aHaBnPOOHHX YCJOBMAX, KOTOPHE BOCCTaHaABJIMBAaKT, CHOBa 4ABJIATCA
KMBHECHOCOOHEMM . AHAJIOTMUHO, BCce oOpa3li aspoOHHX OaKTepum u
OPOXKEBEIX  I'pUOOB, comepXallx  KPMUOIPOTEKTOP, 3aMOPOXEHHEE B
XUOKOM as0Te UM JUOQUIIM3MPOBAHHEE, KOTOPEE BOCCTAHABJIMBAKT, TakKxXe
ABJIAITCA CHOBa XM3HECIIOCOOHBIMM .

[IPVMEP 20

BnusHue YCIIOBUM XpaHeHus Ha BEIXOJ u CTabMUIBHOCTBL
VMHKAICYJINPOBAHHEIX IMOQMINBUPOBAHHEIX aBspOOHEX, aHaBPOOHEX
fakTepmuii U OPOXXEBHX I'PUOOB

[479] BamopaXmMBaHME U JIMOOMIM3alLUSg PETEHTATOB pPa3JIMYHEIX
arpobHEIX DakKkTepui, aHa®pPOBHHIX OakTepuM ¥  OPOXKEBHX I'PUOOB
IpoBOOAT, KakK OIMCaHO B IpuMepax 16-19. Ilocje Jamodmamszauny,
aHanpOoOHEHEe OaKTepuM CMellMBaT C HOCcUTeJeM (of8BpeMoofpa3y M
CpeICTEOM) n VMHKAICYJVPYIT oyTeM pacrnpenejyieHnsa
JIMOQUIIMBMPOBAHHOT'O IIOPOIIKa B HaIlpeTOM Macje, KaK OIMCaHO B
npuMepe 14. CMecb 3aTeM OBCTPO OXJaxmawonT, u OepyT obpasel
[IOJIYUYEHHOT'O HNpOoOyKTa IJIA OlpelelIeHMs  BEXXMBAEMOCTU MUKPOOOB.
OBpaslubl aHa’pOBHEX MUKPOOOBR pPeCcyCIeHIVMPYT B aHaspoOHOM Kamepe C
[IOMOIILI aHaspoOHOTO pa3baBUTesIS M CMemMBakT B TedeHMe 15 cekKyHO,
M peruigpaTUpPYT B TedeHrMe 40 MMHYT OpM KOMHATHOM TeMIepaType
Iepell BHICeBaHMeM Ha I[OJIyOoNpeneJIeHHOM JaKTaTHOM aTrapoBOM cCpele.
OBpasuw anpPOBHEX MUKPOBOOB PEeCYyCIeHINPYIT B aTMochepe C
HOpPMAaJIbHEIMY ~ KOHILEeHTpalMaMy KKUCJIopoma C IIOMOWEBK pas3baBuUTelisd,
CMENMBAaKT B TedeHMe 15 CeKyHIO, ¥ peruipaTupyoT B TedeHure 40
MUHY T npu KOMHaTHOM TeMIlepaType nepen BHICEBaHNEM Ha
IOJIyOHIpelesIeHHOM JIaKTaTHOM arapoBOM cCpele. OTOT BKCIEPUMEHT
[IOBTOPAKRT TPU pasa, WUCIOJb3yHA pa3JiMuHble TeMIlepaTyphH HalpeBaHUS U

pasJMuHeEle TUIIEL MaceJ (meTom 1, 2 m 3). B MeTome 1 WMCIOJB3YETCH
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TeMreparTypa HarpeBaHmsa 110°C ¥ OMCTWILIAT [HaJbBMOBOTO Macja B
KayeCTBe MHKAICYJIUPYKIeIo MaTepuaja. B MeTome 2 MCIOJIb3yeTCHd
TeMrepaTypa HarpeBaHusg 52°C ¥ CMeChb MOHO— ¥ OUIJIMLIEPUIOB
NaJIbLMUTHMHOBOM, CTeapMHOBOM, OJIEMHOBOM, JIMHOJIEBOW U JIMHOJIEHOBOMU
KMCJIOT B KaudeCTBe MHKaICYyJMPYyKMero MaTepuala. B wMeTome 3
UCIIOJIb3YeTCda  TemIepaTypa HarpeBaHus 65°C M cMecb MOHO— U
OIUTJIMUEPUIOB [IaJIbLMUTUMHOBOM, CTEapMHOBOM, OJIEMHOBOM, JIMHOJIEROM U
JIVMHOJIEHOBOM KUCJIOT B KadeCTBe MHKAICYJIMPYKRIETO MaTepHuala.

[480] IIpoLeHT HOTepM KJIETOK B pe3yJjbTaTe MWHKAICYJUPOBaHUI
cocTaBJigeT MeHee ueM 403 OpM MCIOJB30BaHMM MeToma 2 wuiam 3. Ilocie
MHKAICYJIUPOBaHUSI PasJIMUHEX Eic)olele)zine BakTepun, aHa»pPOOHHX
BaKTepuM U OPOXKEBHX I'pUOOB, MHKAICYJMPOBAHHEE MUKPOOH, KOTOPHE
XPaHAT npu KOMHaTHOM TeMIlepaType B YCIJIOBUAX HOPMaJIbHOTO
comepXaHMs KUCJIOpoHa B aTMochepe, XapaKTepU3YKRTCS TOJBKO CJabbBM
CHWXeHMEM XMU3HEeCIIOCOOHOCTM KJIETOK Ha IIPOTAXEeHMM BCeIro Ilepuoa
XpaHeHUsda (HanpuMmep, CHWXeHMEeM  XMU3HEeCIIOCOOHOCTHU KJIETOK Ha

peJmuuHy oT 0,5 mo 2-1log)
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$OPMYJIA MNBOBPETEHNA

1. Cnocof NOJIiydeHMSI JIMOQUIIM3MPOBAHHEX KJIeTOK Megasphaera
elsdenii, BKJIOYAINNA :

(a) IPpUTOTORJIEHNUE KYJIb TYPH B aHaRPOOHHX YCJIOBUAX,
BRJIOUAKMEY KJIeTKM M. elsdenii, ¥ OMTATEJILHOM CpPemnH, BKJIOYAMeN
10 MeHBIIeM Mepe OBa MCTOUHMKAa YyIJlepona, BHOPAaHHEIX M3 TPYIIIH,
cocToAmey M3 Kal3eMHa, JakKTaTa, IeKCTPO3H, OQPYKTO3H, OpyKTaHa,
TJIIOKO3H, caxapos3H, JIaKTO3H, MaJlb TO3H, aleTaTa, TJIMLEePUHA,
MaHHUTa, TPOCTHUKOBOTO caxapa, KCHUJIIO3H, MeJlaccCH, byKO3H,
TJIOKO3aMMHa, MOeKCTpaHa, Xupa, Macja, IJIMIepMHa, alleTaTa HaTpud,
apabMHO3H, COeBOTO OeJika, PacTBOPUMOTO DeJika, praddmHO3EL,
aMMJIOBE, KpaxMmaJa UM MX KOMOMHalWM,

(b) cbBop KIJIeTOK B aHa»®pPOOHEX YCJIOBUAX,

(c) BaMopaxmpBaHMe KJIETOK, U

(d) ImodmamszaLmpn KJIEeTOK,

B pesyJbTaTe Yero IIoJIydanT OT OpubimsuTesbHo 1x10° ;o
NpUeIN3NTEbHO 1x10'? KOE/T JIMOOMIM3UPOBAHHEX KJIeTOK M. elsdenii.

2. Cnoco® mno mn. 1, T©Tme TIO MeHbIeM Mepe IBa MCTOUHMKA
yIJlepoma COCTOAT U3 nOpubim3uresibHO 50-90% [mepBOIO MCTOUHMKA
yoJlepoma ¥ M3 OpubiamsmurTesbHo 10-50% BTOpOM MCTOUHMK YyIJlepoma,
TIe BTOPOM MCTOUHMK YyIJlepomda OTJMYaeTCcs OT IIePBOTO0 MCTOUHUK
ymJlepoma, ¥ Tme 100% 1o MeHbIIEeM Mepe IBYX MCTOUHMKOB YyIJlepola
COCTOAT M3 IIepBOTO0 MCTOUHMKA YyIJlepoda ¥ BTOPOTO MCTOUYHMKA
ynJepona.

3. Cnoco® ToJiydeHUS JMOOMIM3MPOBAHHEIX KJeTOk Megasphaera
elsdenii, BKJIOUAINNA :

(a) HOPMTOTOBJIEHME KYJILTYPH, BKJOUaKmel kJeTku M. elsdenii,
U OUTaTeJILHOW CcpenH,

(b) cbBop KJIeTOK B aHaRPOOHHX YCJIOBMAX He II03OHee UeM uepes
12 n1nocje TOTO, KaK 3BaKOoHUMJIACL DKCIOHeHIMaJlbHasa ¢aza pocTa
KYJILTYPH, WM IIeped TeM, Kak HaudajJlacb cTallMoHapHasa ¢a3a pocTa
KYJIbLTYPH,

(c) 3aMoOpaxXuMpBaHMEe KJIETOK, U

(d) amodmuIM=z3aLMD KIETOK,

B pesyjbTaTe UYero [IOoJydYalnT JMOOMIM3UPOBAHHHE KJeTKu M.
Elsdenii.

4. Cnoco®6 no JgoboMy M3 mmn. 1-3, Txme cOOoOp KJIETOK BKJKUAEeT II0
MeHblel Mepe OIOMH MeTOoH, BHOpaHHHM M3 TPYINE, COCTOAmEeN U3
HeHTpUudyIMpoBaHusa, OWILTpalMK, Ouaamu3a, oOpaTHOTO OCMOcCa U UX

KOMOMHALIMN .
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5. Cnoco® mo mn. 4, rToe O(MILTpallMsa BKJIoOUAET TaHTeHIIMAaJbHYIO
NOTOUHYK (OUJIIETPALM.

6. Cnoco® mno dJgwboMy M3 M. 1-5, DHOe KyJbTypa BKJKOUAET
XUOKOCTL, M TIOe cbop KJIETOK BKIOUaeT yIajleHMe OT NPpUOIM3UTEebLHO
60% mo npubamsuTesibHO 100% XMIOKOCTH.

7. Cnoco6 no JgoboMy M3 IOII. 1-6, TIIOe 3aMOpaXMBaHUeEe IIPOBOLOAT
npu TeMmrIepaType OT OIpUOIM3UTENbHO —-80°C IO [IpUOIMSUTENBHO —
210°C.

8. Cronocof I[OJIydeHMSI JMOOMIUBUPOBAHHEX KJIETOK Megasphaera
elsdenii, BRJIOYAINN

(a) OpPUTOTOBJIEHME KYJILTYPH, BKJOUYawmeX kJIeTku M. elsdenii,
Y OUTaTEeJbHOM CpenH,

(b) cbBop wJeTOK,

(c) 3BaMopaxMBaHMEe KJIETOK IIPpM TeMIepaType OT NpUOIIM3UTEIILHO
-80°c pmo mnpubimsuTesbHO -210°C He MNoO3OHee UYeM uUepe3 5 Uacos
nocjyie cbopa KJETOK, U

(d) ImoduamzaLmpn KJIEeTOK,

B pes3yJbTaTe UYero OOJydalnT JUOOUIM3MPOBAHHEE KJEeTKu M.
Elsdenii.

9. Cnoco® no Jjgobomy m3 moOrn. 1-8, I'oe 3RaMopaxmMBaHMe BKJOUAET
KOHTAKTUMpPOBaHMe KOHTeMHepa, BRJLUanmero KJIeTKu M. Elsdenii, ¢
KUOKUM a30TOM.

10. Cnoco6 no JjgobomMy M3 HOn. 1-9, I'Ie 3aMOpaXrMBaHMEe BKJKUAET

KOHTAKTUMPOBaHMe KJIETOK C XMIKVMM a3O0TOM.

11. Crnoco®6 1o JoboMy ™3 IIII. 1-10, Toe 3aMopaXxmBaHMUe
NPOBONAT MNPM TeMlIeparType NPpUOIM3UTEJILHO —-196°C U [IOJIydanoT
3aMOpPOXeHHEIe ocamnKM, BKJIIOU AN E KJIETKH, u roe ovamMeTp

3aMOPOXEHHEIX OCaIKOB COCTaprJigseT oOT OpubimusuresbHo 0,0254 MM 1o
OpUBIMU3UTENIBEHO 12,7 MM.

12. Cnoco6 no Jjgwbomy m3 nmn. 1-11, rme BeaunurHa pPH KyJbTYPH
M, elsdenii mepen cOOPOM KJIETOK COCTAaBJIAET OT NpUlIM3UTesbHO 4,5
oo npubamamresbHOo 7, 0.

13. Cnoco® mno Jjgwbomy ™3 nOmn. 1-12, 1mme oT OpubIM3UTEJIBHO
1x10° mo npubiamusuTesabHo 1x10'? KOE/T JIMOQUIM3MPOBAHHHX KJIETOK M,
elsdenii gBIAKTCH XMBHECHIOCOOHBMM TIOCJIE XpaHeHMd TIpY TeMilepaType
npubansnuresjsHo 25°C B TeueHMe IO MeHbIeM Mepe 2 HeleJb.

14. Cnoco® no Jjgwbomy ™3 nOmn. 1-12, 1mme oT OpubIM3UTEJIBHO
1x10° mo npubiausnTesabHo 1x10'? KOE/T JIMOQUIM3MPOBAHHHX KJIETOK M,
elsdenii gBIATCA XVMBHECHOCOOHBMM TIOCJIEe XpaHeHMd TIpY TeMilepaType

npubansnresjsHo 4°C B TeueHMe IIO MeHbIel Mepe 1 Mecdila.
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15. Crioco® 1o JIIoOoMy nus3 IIl. 1-14, rge KyJbTypa
OOIOJIHUTEJILHO BKJIOUAET 10 MeHbIEeM Mepe OIMH KPUOIPOTEeKTOop.

16. Cnoco6 mo m. 15, TOe O MeHBIIEV Mepe OIMH KPUOIPOTEKTOP
BHOUPAT M3 TPYIIE, COCTOAmEeN U3 OQOPYKTO3H, TUIOKO3E, Caxapo3H,
[IOPOIKOBOTO MOJIOKa, IeTCKOM  MOJIOUHOM CMecH, 0BEe3XNPEHHOT'O
MOJIOKAa, TpeTraljlo3H, MaJlbTOOeKCTPpMHa, OeTarHa UM MX KOMOMHAILWM.

17. Cnoco6 mno n. 15 wmmm 16, THe O MeHBIIeWM Mepe OIOUH
KPUOIIPOTEKTOP MIPUCYTCTBYET B KOJMUECTBE OT NpUOIIM3UTEJIEHO 1% IO
OpubInU3nuTeIEHO 20% (B OTHOUWEHMM Beca K OOBEMY) KYJIbTYPH.

18. Crnoco6 mno JgwbomMy wm3 nmn. 1-17, Doe JIMoOOMUIM3UPOBAaHHEE
kJIeTku M. elsdenii NpoM3BOOAT B IIPOMHEIIJIEHHOM MacmTate.

19. Cnoco6 mno JmwboMy ™3 . 1-18, 1Dnoe oObeM KYJIbTYPH
cocTaBJIgeT IO MeHblley Mepe Opubiam3uTesbHO 50 JIMTPOB.

20. Cnoco® no JjgwboMy w#3 on. 3—-19, roe OpubiIM3UTEJIBHO OT
1x10% mo 1x10'?2 KOE/r kjeTok M. elsdenili SBJSIOTCH XM3HECIIOCOOHBMMA
nocJjie JuodMIM3alUNA .

21. Cnoco6 mno JjwboMy wu3 mnmn. 1-20, rOoe KIETKM B KYyJIbType
COCTOST M3 KJeToK M. elsdenii.

22. TBepmasd KopMOBasd InobaBKa, BKJKOUaKMas JMOOUIM3UPOBaHHEE
KJeTku M. Elsdenii, mnoJjiydeHHHe cIOcoOOM IO JioboMy M3 mm. 1-21.

23. TeBeppmad kopMoBafd mobakBkKa IO II. 22, T'Oe TBeplad KOpMOBasfd
nmofaBKa IOOMIOJIHUTEJIBHO BKJIOUAET elle OOMH MUKPOOPTaHM3M.

24. TBepmasa kKopMoBas pjo®aBka IO II. 22 wIM 23, T'Ie TBepIyo
KOPMOBYID HOOOAaBKY BHOMpaT M3 TPYINE, COCTOAmeM M3 IIopomKa,
TpaHyJiiTa, TBepIHX YacTHull, OpMKeTa, XMBXa MJIM MX KOMOUHAILINM.

25. TBepmasa kxopMoBasa pobaBkKa II0o JwobdoMy M3 HOII. 22-24, 1Oe
TBepOasd KopMoBasd mobaBKa SABJISAETCHS MNPOOMOTUMKOM.

26. Kowmmosuumusa, BKJIUAKMAS JMOOMIM3VMPOBaHHEE  KJIETKM M.
EFlsdenii, mnoJjiydeHHEEe crnoco® mno JwodoMy M3 omn. 1-21, WM TBepIyi
KOPMOBYI OoBGaBKYy IO JOOMy M3 M. 22-25.

27. Kommnosuumga 0o II. 26, I'Ie KOMIO3MUMA OIpedcTaBJdgeT cobon
KarncyJy .

28. Habop, BKIOUAKIMNA JMOOMIM3UPOBAHHEHE KJIeTKM M., Elsdenii,
[IOJIYYEeHHHE crnocoboM 1o JwobomMy M3 HOn. 1-21, TBeplIylw KOPMOBYI
modaBkKy IO JiodoMy M3 . 22-25, MIM KOMIO3MUMI IIO0 II. 26 MM 27.

29. Crioco® BBEeIOEeHUA KJIETKUA M. elsdenii KMBOTHOMY ,
BKJIIOY a10MMM BBEeIOeHUE KMBOTHOMY  JIMOQUIIM3UPOBAaHHEIX KJIeTOK M.
EFlsdenii, TIOJNYy4YeHHHX crnocoftoMm 1o JmodoMy M3 M. 1-21, TBepmon
KOPMOBOM noGaBkM II0 JOOOMYy M3 M. 22-25, WIXM KOMIIO3UIMM IO II. 26

uwiam 2°7.
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30. Cnoco®  JieyeHMA WM [OpPeOOTBpalleHMS  COCTOSHUA WU
paccTpoycTBa, CBA3aHHOTO C [OpOoOyKUMelM  MOJIOUHOM  KUMCJIOTH B
KeJTy OUHO—KUIIEeUHOM TpakTe XVMBOTHOTO, BRJIOU AN BBeIeHUe
XMBOTHOMY 20OEeKTHMBHOTO KOJIMUECTBa JMOOUIM3UMPOBAHHHX KJEeTOK M,
EFlsdenii, TIOJNYYeHHHX crocofoMm 1o JmwodoMy M3 M. 1-21, TBepmon
KOPMOBOV noGaBkM II0 JOOOMYy M3 M. 22-25, WIXM KOMIO3MIMM IO II. 26
i 2°7.

31. Cnoco6 mno mn. 30, ©DOme COCTOSHME WJIM PacCTPOMCTRBO
npeIXcTaBJIgeT COOOM alMmos3.

32. Cnoco6 mo n. 30 mim 31, TOe COCTOSHME WMJIM PacCTPOMCTBO
IpeIcTaBJigeT COOOM PYOLORBHM alUIOS.

33. Cnoco6 mno n. 30, ©DOme COCTOSHMEe WM PacCTPOMCTBO
IpeIXcTaBJIgeT COOOM pecHnMpaTopHoOe 3aboJjileBaHue.

34. Cnoco® mno n. 30, 7r©Ooe COCTOSHME WM PAaCCTPOMCTBO
opencTaBjsgeT CcoOOM JIaMUHUT.

35. Cnoco® mno n. 30, 7r©Ooe COCTOSHME WM PaCCTPOMCTBO
IpencraBjsgeT CcoBOM MHOeKLMD.

36. Crnoco®6 mno m. 35, rme mHOeKLUMS BBE3BaHA CaJILMOHEJIJION WJIM

KaMIIMJIOBaKTepOM.
37. Criocof6 rMpemoTBpalleHVMS WM CHMXEHMS pPocCTa YCJOBHO—
IIaTOT'eHHOTI'O MMKPOOPTI'aHM3Ma B KeJIYOOUHO—KMIIeUHOM TPpaKTe

XMBOTHOT'O, BRKJIOUAKIMI BBeIeHMe XUBOTHOMY 2OOeKTMBHOTO KOJIMUECTBAa
JIMOOUMIIMBUPOBAHHEX KJIeTOK M. Elsdenii, IMOJIyUdeHHHX crHocofaMyu IIO
JiodoMy m3 nOmn. 1-21, TBepmoM KOPMOBOM no®aBku II0 JioOoMy M3 IId.
22-25, WM KOMIIOBMLUM IIO II. 26 miam 27.

38. Cmoco® no n. 37, T'IOe YCJOBHO-IIATOTEHHHM MUKPOOPTaHM3M
ABJISSEeTCSA IIaTOTEeHHBM.

39. Crioco6 1o 1. 37 wmm 38, Toe YCJOBHO-IIATOT'€HHHM
MUKPOOPTAaHMABM IIPeOCcTaBjisgseT coBo¥ calJIbMOHEeJIY MM KaMIujodaKTep.

40. Crioco® [IOBHIIEHM A OMOOOCTYIIHOCTH comepxamerocsd B
pacreHuax ¢dochopa B palMOHE XMBOTHOTO, BKJIOUAIMIY BBeIeHN e
XKMBOTHOMY 5BQOeKTMBHOTO KOJMUECTBa JMOOUIM3VMPOBAHHEIX KJIeTOK M.
EFlsdenii, TOJYy4YeHHEX crocobammu 1o Jmwbomy wu3 nm. 1-21, TBepmon

KOPMOBOM noGaBkKM II0 JIOOOMYy M3 M. 22-25, WIXM KOMIIO3MIMM IO II. 26

uim 27.
41. Crioco® YIIYUIIeHM S nokas3aTeJid pocTa N XKMBOTHOTO,
BKJIIOU A0 BBeIOeHue XUBOTHOMY 20PeKTUBHOTO KOJIMUeCTBa

JIMOOMIIMBUPOBAHHEX KJIeTOK M. Elsdenii, MOJIydeHHHX crocofaMm IIO
JoboMy M3 mHr. 1-21, TBepmOoM KOPMOBOM noGaBKM II0 JmodoMmy M3 IIII.

22-25, MIM KOMIIO3MIMM IIO II. 26 MM 27, TOe VYIydlleHMe IIoka3aTeJid
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pocTa y XMBOTHOTO O3HauaeT YyBeJIMueHMe IMoTpebJieHMS KOopMa, cpenHen
CYTOUHOM MaccCH, KonbdUIIMeHTa KOpMOOTOauu, IpupocTa MacCCEH
XMBOTHOTO, HAaOOSA MOJIOKa Yy IJaKnmerl'd MOJIOKO XMBOTHOTO, SAWIEHOCKOCTU
Yy IOOMamHeWy OITUIE, MUHepaJIM3allMM KOCTU WMIM MX KOoMOMHAaLMUM.

42 . Cniocot no Jgwbomy u3 nmn. 29-41, 1poe JIMOOUIM3UPOBAaHHEE
kjJeTknu M. elsdenii, TBepOyl KOPMOBYID IOOAaBKY WJIM KOMIO3WLIWIO
BBOIOAT OO KOPMJIEHMSA, OIHOBPEeMeHHO C KOpMJIeHMEeM, WIX IIOocCJe
KOPMJIEHUSA XMBOTHOTO KOPMOM.

43. Crnoco® no JjwobomMy M3 mnmn. 29-41, rme crnoco® IOOINOJIHMTEeJIbLHO
BKJIIOUAET CMelleHre JHMOOUIM3UMPOBAHHHEX KJIETOK M. elsdenii wau
TBepIOoM KOPMOBOM HOOABKM C XUIOIKOCTLI IIepell BBeIceHMEM.

44, Crnoco6 mo n. 43, r1Ome XMIOIKOCTHL BBOLOAT I[IepOopallIbHO WM
oyTeM OOPHS3TMBAHMA XMBOTHOTO XUIKOCTHIO.

45, Cnioco6 mno JgwboMy M3 TIOn. 29-44, BrJOUaAKIUM pas30oBoOe
BBeleHMUe KJIeTOK M. elsdenii, KOPMOBOM HOOGaBKM WMJIM KOMIIO3UIIUMA .

46. Crnoco® no Jgmodbomy M3 ImrI. 29-45, BKJIOUAIMI eXeIHeBHOe
BBeleHMe KJIeTOK M. elsdenii, KOPMOBOM HOOGaBKM WMJIM KOMIIOSUIIUMA .

47. Cnoco® mo JgodoMy M3 HOIn. 29-46, BrJIoUamMi O0oJjiee uUeM
OIHO  BBeIeHMe  KJETOK M. elsdenii, KOpMOBOM  moBaBKM UK
KOMIIOBULIMM B OIMH IOeHb.

48. Crioco® 10 JIIodoMy us IIl. 29-47, Tge KMBOTHOE
npencraBJgeT coOoM XBauHOEe XMBOTHOE.

49, Cnocot mno . 48, 71Dme XBadHOe XMBOTHOE BHOMpPAKLT U3
TPYIIE, COCTOAmMeN M3 KPYIHOTO POoTraToro CKOTa, OBLH, KO3H, OJIeHd,
By¥BOJIa ¥ CeBEepHOTO OJIeHA.

50. Crioco® 1o JIrodoMy nus . 29-47, Tge KMBOTHOE
opencraBJigeT CcoOOM HeXBauHOe XMBOTHOE.

51. Cmnoco6 mo n. 50, Ime HeXBayHOEe XMBOTHOe BHOMpPaALT U3
TPYIIH, COCTOAmMeN M3 Jomany, OOoMalHeM ITULL M CBUHLU.

52. Cnoco®6 mno mobomy w3 nmn. 29-33, 35-47, 50 wmmm 51, rmoe
XMBOTHOE IMpelcTaBJigeT coBoM OOMAIHIOn IITUILY .

53. Cnioco® mo m. 52, IOoe OOMaHIOK IITUILY BHOMpalT M3 ITPYIIH,
cocTodmey M3 KypMUH, I'yCHa, YTKU, IepelejikM, MHIEeWKM WX ToJyOs.

54. Cnioco6 mo n. 52 miam 53, T©Oe OoOMamHKL IITUIY BHOUpAaKLT M3
TPYIOE, COCTOoAmeN u3 Opoliepa, ILJIEMeHHOTO Opoljepa U KypPULH-—
HEeCyIKA.

55. Cnoco® mno Jmbdomy wm3 nmn. 52-54, 1©DOe 1DoMamHAg IITHUIA
opencraBJgeT CcoOOM KYPUILY.

56. Cnoco® no Jjgwbomy m3 mnmn. 29-47, 50 mim 51, rme XMBOTHOE

ABJIAETCA IIpelCTaBMTeJIeM poda JIOMaIMHEIX .
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57. Cnocot mno . 56, oDHoe IOpelcTaBUTeJIeM pooa JolladWHEIX
ABJISeTCHA Jomanb, IIOHM, OCeJ MM MYyJI.

58. Crmoco®  JleyeHMSa WM [OIpedoTBpalleHMS  COCTOSHUSA WM
paccTpoycTBa, CBA3aHHOTO C IOpoOoyKLUMeM  MOJIOUHOM  KMUCJIOTH B
KeJIYIOUHO—KUMIIeUHOM TpaKTe »OoMallHeM IITULE, BKJIUakley BBeleHUe
OOMaMHey OTULHE 20OeKTUMBHOTO KOJIMUeCTBa KJIeTOkK M. elsdenii.

59. (Cnoco6 mno mn. 58, 7r©Ome COCTOSHMEe WJIM PacCTPOMCTRBO
IpencTaBJIgeT alluIoos.

60. Cnoco® mno mn. 58, 1THe COCTOAHME WM PaCCTPOMCTEO
IpeIcTaBJIgeT COOOM pecHnMpaTopHoOe 3abojleBaHUe.

61. Cnoco® mno mn. 58, 1THe COCTOSHME WM PaCCTPOMCTEO
IpeIcTaBJigeT COOOM MHOeKLIUO.

62. Cmooco®6 no n. 61, rme MHOeKLMS BH3BaHa CaJIbMOHEJIJION WJIM
KaMIIMJIOBaKTepOM.

63. Crooco® ImOpemoTBpalleHMS WM CHWXEHUS pocTa YCJIOBHO-
IaTOTEHHOTO MMKPOOPTaHM3Ma B XeJYIOUHO-KMIIEUHOM TpaKTe IoMallHeM
IITHUILIHL, BRJIOUAIMNM BBeleHUue ooMalHen oTHuie 20PeKTUBHOTO
KOJIMUeCcTBa KJeTku M. elsdenii.

64. Crnoco® 1mo mn. 63, T'IOe YCJOBHO-TIATOTEHHHM MUKPOOPITaHM3M
ABJIAETCHA IIaTOTeHHBEM.

©65. Crioco®6 1o 1. 63 wim 64, Ioe YCJOBHO-IIATOI'€HHBEM
MUKPOOPTaHMBMOM fABJISETCS CaJIbMOHEeJJIa MJIM KaMIujodakTep.

66. Crioco® [IOBEIIEHU I OMOOOCTYIIHOCTHA comepxameroc4d B
pacTeHMsaxX ¢ochopa B palMoHe IOoMallHeM IITULE, BKJIOUAIMM BBeIeHU’Ee
ooMamHelr nruile 20GeKTUMBHOTO KOJIMUeCTBa KJIEeTOK M. elsdenii.

67. Crnoco® yJayulleHMsa IokKas3aTeJid pocTa Yy IoMamHeM [ITHIH,
BRJIOUAKIMMM  BBeIeHMe  OoMamHel OTuille 20PeKTUMBHOTO  KOJMUUECTBAa
KJeTok M. elsdenii, THe yJyulleHMe IIOKa3aTeJII POCTa Yy XMBOTHOTO
IpencTaBJIgeT cobom yIydimeHue noTpedjieHUs KopMa, cpenHeTro
CYTOUHOTO YBeJMUeHUS MaccCh, Ko20dMIMeHTa KOpMOOTIauM, IIpUpoCcTa
Macche  XMBOTHOTO, ANIIEHOCKOCTH, MMHepaJlu3aluu  KOCTUM M UX
KoMOMHALIUMN .

68. Cmooco® mno JswoboMy M3 ImnOm. 58-67, I'oIe IOOMaHIWL IITUILY
BHOUPAT M3 TPYIIH, COCTOAmEeN U3 KypMulH, ITYCHa, YTKHK, IIepelesiKy,
MHIEeVMKM WM ToJyOdg.

69. Cmnoco® mno JsoboMy M3 IOm. 58-68, I'oIe IOOMaIHIL IITULLY
BHOUPAT M3 TPYINH, CcocTodmel mu3 Opoijepa, ILJleMeHHOTO Opoljepa u
KYPUILE-HECYIIKHA .

70. Crnoco® no Jmdomy M3 IHOI. 58-69, 1DOme 1oMamHAg ITHUIA

npencrTaBjgeT CoOOM KypUILy.
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71. Cnoco®  JieyeHMA WM [OpPeOOTBpalleHMS  COCTOSHUA WU
paccTpoycTBa, CBA3aHHOTO C IOpoOyKLUMeM  MOJIOUHOM  KMUCJIOTH B
KeJIyOOUHO—KMIIeUHOM TpaKTe JioMallM, BKJKUAKIWY BBeIeHMe JIomall
50PeKTUBHOTO KOJMUECTBa KJIeTOoK M. elsdenii.

72, Cnoco6 mno mn. 71, ©D©Ooe COCTOSHME WJIM PacCTPOMCTRBO
npeIcTaBJigeT COOOM alMmos3.

73. Cnoco6 mno mn. 71, ©D©Ooe COCTOSHMEe WJIM PacCTPOMCTRBO
IpeIcTaBJIgeT COOOM pecHMpaTopHoOe 3abojleBaHUe.

74, Cnoco6 mno mn. 71, ©DOme COCTOSHMEe WJIM PacCTPOMCTBO
npeIcTaBJiAgeT COOOV JIaMMHUT.

75. Cnoco6 mno n. 71, ©DOme COCTOSHMEe WJIM PacCTPOMCTBO
IpeIcTaBJigeT COOOM MHOeKLIUO.

76. Crnoco® mo 1n. 75, rme mMHPeKUMS BHS3BaHa CaJIbMOHEJJION WIIK
KaMIIMJIOBaKTepOM.

77. Cnoco® HOpemoTBpalleHMSa WJIM CHMWXEHMSA pocTa YCJIOBHO—
IaTOTEHHOTO MHMKPOOPTaHM3Ma B XeJIyODOUYHO—KMIIeUHOM TpakTe Jiomanu,
BKJIOUAKIEY BBeOeHMe Jomalu 5bbeKTUMBHOTO KOJMUeCTBa KJIETOK M.
elsdenii.

78. Cnoco6 no m. 77, TOe YCJIOBHO-INATOTEHHHM MUKPOOPTaHM3M
ABJISEeTCHA NaTOT'€HHEM.

79. Crioco®6 1o 1. 77 w78, Toe YCJIOBHO-IIATOI'@HHHM
MUKPOOPTaHM3M IMIpelcTaBJgeT co0oM cajIbMOHEeJUIY WMJIM KaMoujofakTep.

80. Crioco® [IOBEIIEHU I OMOOOCTYIIHOCTHA comepxameroc4d B
pacTeHusax Gocdhopa B palMOHe JIomMallM, BKIOUAKINMY BBeIeHMe JIomanu
20PeKTUBHOTO KOJIMUECTBa KJeToK M. elsdenii.

81. Cmoco® yJyumeHHMSa IIoKaszaTeJd pocTa Yy JomanM, BRJIIOUAKIUMA
BBeleHMe Jiomany 2bbeKTMBHOTO KOJMUECTBa KJIeTKM M. elsdenii, rTHe
yJydlmeHre IoKas3aTeJii pocTa Yy KMBOTHOTO TIIPencTaBjigeT cobou
yJaydmeHre  II0TpebJjieHMS  KopMma, CpenOHero CYTOUHOTO  yBEeJIMUeHUS
MaccCH, Ko3ddMiMeHTa KOPMOOTHAUM, IMIPUPOCTa MAaCCH XMBOTHOTO, HAaOoOHd
MOJIOKA, MMHepalu3aluM KOCTH MM MX KOMOMHAaLUM.

82. Cnioco6 no Jgobomy M3 rmn. 71-81, THme nOpencTaBUTEJEM pola
Jomaney ABJISAETCS JIOWaAb, I[IOHU, OCEJ WU MyJl.

83. Cnoco® mno JgwbomMy wm3 nOmn. 58-82, oTnme KopmMoBasa pobaBKa
BRJIDUAET KJIeTKM M. elsdenii.

84. Crnocot mno 1. 83, ToIIOoe KopMOoBad nodaeBka IIpeOCcTaBJisgeT
cobomn IIOPOMOK, TPaHyJAaT, TBepILe YaCcTHUILIH, BpukeT, KMEIX ,
XUOKOCTL, TeJlb MJ MX KoMOMHAaIIWMA.

85. Cnoco® mno JsodbomMy M3 IOI. 58-84, IDIoe KOMIIO3UIMA BKJOUAET

KJIeTku M. elsdenii MM KOPMOBYI HOOABKY, BKJIOUAKIYID 2TH KJIETKMU.
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86. Crnioco® mno 1. 85, 7oTOoe KOMIO3MUIMA OpedcTaBJageT cobon
Karncysiy.

87. Cnoco® mo JodoMy M3 oII. 58-86, rme kJjeTku M. elsdenii
ABJIAITCA JIMOOMIM3IUPOBAHHEIMY KJIETKAMM .

88. Cnoco® mo JgodoMy M3 . 58-85, rme kJjeTkm M. elsdenii
BBOOAT B XUIKOCTU.

89. Crnoco® mo 1mn. 88, 1rme crnoco® »OONOJHMUTEJILHO BKJOUAET
peruipaTaluuio KOPMOBOM HOOaBKM WM JMOOUIM3UPOBAHHHX KJETOK C
IoJIydeHeM XKUIOIKOCTHU.

90. Cnoco6 mo n. 88 mium 89, rOoe XMOKOCTL BBONAT IIepOopalibHO
yepes3 XeJIyOOUHHM 3OHIO MJIM OINPHCKMBAHMEM XVMBOTHOTO XMUIOKOCTHIO.

91. Crnioco6 mno Jsmobomy M3 mnm. 58-90, rme kJeTkm M. BBOOAT O
KOPMJIEHU S, OOHOBPEMEHHO C KOpPMJIEHMEM WM  IIOCJIE KOPMJIEHU A
XUMBOTHOT'O KOPMOM.

92. Cmooco6 no Jgwbomy wm3 mmn. 58-91, BrIOUAKINWY pas0oBoe
BBeleHMe KJIeTOK M. elsdenii.

93. Cnoco6 mo JmobomMy M3 . 58-91, BRJIOUAKIMKI eXeOHeBHOe
BBeOeHMe KJeTOok M. Elsdenii.

94. Cnoco® mno JgoboMy M3 . 58-93, BrIoUawmMy O0oJjiee UeM
OIHO BBelIeHMe KJIeTOK M. elsdenii B OIMH IEHb.

95. Croocof® TNoJIydeHUMS MHKAICYJIUMPOBAHHHX JIMOPUIM3IUPOBAHHBIX
KJIeTOKk Megasphaera, BRJIOUAINUN :

(a) IPUTOTOBJIEHUE KYJIb TYR B AHaARPOOHHX YCJIOBUSAX,
BRJIOUAKNEN KJIeTkM Megasphaera, ¥ TIUTATEJLHOM CPemnb, BKJIOUAIENR
10 MeHbIIeM Mepe @OBa MCTOUHMKA YyIJlepona, BHOPAHHBIX U3 TPYIIIH,
cocrTofAmey M3 Kal3eMHa, JakTaTa, IeKCTPO3H, OPYKTO3H, OpyKTaHa,
TJIIOK O 3H, caxapo3H, JIAKTO3H, MaJlb TO3H, alneTarTa, TJIMLEePUHA,
MaHHUTA, copbura, TPOCTHUKOBOTO caxapa, KCHUJIOBH, MeJlacCHI,
byko3H, IJIOKO3aMMHa, IeKcTpaHa, Xupa, Macja, IJuUleprHa, alleTaTa
HaTpusa, apabMHO3H, COeBOTO 0OeJlka, pacTBOPMMOTO Oejika, paddmMHOSH,
aMMJIOBEl, KpaxmaJjla, TPUITOHAa, DSKCTpakTa IPOXKEeBHX ITpPuOOB U UX
KoMOMHAaLWM,

(b) cbBop KJIeTOK B aHaspPOOHEX YCJOBUAX,

(c) 3aMoOpaxXuMBaHME KJIETOK,

(d) auoduIM3z3aLMi0 KIJIETOK, U

(e) MHKaNCYJUPOBaHUE KIETOK,

B pesyJbTaTe Yero HOoJydalT oT OpubimsuresbHo 1x10° mo
OpUeIM3UTeIbHO 1x10%? KOE/I MHKANCYJUPOBAHHEX JIMOQUIM3UPOBAHHEX
KJIeTOK Megasphaera.

96. Crioco® BBelleHUSI KJIETKU Megasphaera XVBOTHOMY ,
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BKJIIOY A0MUNA BBeJlleHUe KVBO THOMY VHKATICYJIMPOBaHHBIX
JIMOOUIIMBUPOBAHHEX KJIETOK Megasphaera, TIOJyUeHHBEX CIIOCOBOM IO TII.
95.

97. Crioco® YIIYUIIe H A nokaszaTeJid pocTa N4 XKMBOTHOTO,
BKJIIOU A0 BBeIOeHUe XMBOTHOMY 20PeKTUMBHOTO KOJIMUeCTBAa
VMHKAICYJIMPOBAaHHEIX JIMOQUIN3UPOBAHHEIX KJIETOK Megasphaera,

IIOJIYUEeHHEX crnocobtoM ro 1. 95, rme yJyudmeHHMe IIoKasaTeJda pocTa VY
XUBOTHOT O o3HavaeT yBeJIMueHune norpebiieHUS KopMa, cpenHemn
CYTOUHOM MaccHl, KonddUIIMeHTa KOpMOOTOauu, opupocTa MacCCH
XMBOTHOTO, HaOOA MOJIOKa Yy JaKnmero MOJIOKO XMBOTHOTO, SAMIEHOCKOCTHU
Yy IOOMamHey ITUIE, MMUHepaJlM3aluM KOCTU WMIM UX KOMOMHAaLMUM.

98. Cnoco® mOpenoTBpalleHMAa WM CHWXEHMA pocTa YCJOBHO—
IaTOT'€HHOTO MUKPOOPTaHM3Ma B KeJIYDOUHO—KUIIEeUHOM TpakTe
XKMBOTHOTO, BKJOUAKMMM BBeOeHMEe XUBOTHOMY 2OOEeKTMBHOTO KOJUUECTBA
VMHKAICYJMPOBaHHEIX JIMOQUIIN 3UPOBAHHEIX KJIETOK Megasphaera,
[IOJIYUeHHEX clIocodboMm 1o 1. 95.

99. Komnozsuumu4, BKJIIOUAKIA I VIHKAIICYJIMPOBAaHHEE
JIMOQUIIM3BMPOBAHHEE KJIETKM Megasphaera, TI[IOJIydeHHHE CIOCOOOM IIO II.
95.

100. Crioco® [IOJIYUEeHM I JINOPUITUBUPOBAHHEIX aHaRPOOHHBIX
BakTepralJlbHEX KJIETOK, BKJIOUAINN

(a) IPUTOTOBJIEHME KYJBLTYPH B  AHARPOOHHX  YCJIOBUAX  WMJIU
YaCcTUUHO aHarPOBOHHX YCIJIOBUAX, BKJIIOU AN EN aHarpoOHLEe
BakTepralJibHEEe KJIeTKM, U OUTaTeJIbHOM Ccpenb, BRJIOUAIeM 10 MeHbIeM

Mepe IBa MCTOUHMKa YyIJleponoa, BBI@paHHBIX n3 TPYIIIE, cocTodmen us3

KaseunHa, JlakTara, OEeKCTPO3H, OPYKTO3H, bpykTaHa, TJIIOK O 3H,
caxapo3H, JIAKTO3H, MaJIbTO3H, alleTaTa, TJIMLePUHAE, MaHHUTA,
copbura, TPOCTHUKOBOTO caxapa, KCWJIO3H, MeJIaCCHI, byKO3H,

TJINKO3aMMHa, IOeKCcTpaHa, XWpa, Macja, IJIMIEepMHa, alleTaTa HaTpud,
apabrHO3H, COeRBROTO DeJika, PacTBOPUMOTO DeJika, pPaddrHO3H,
aMMJIO3E, KpaxmaJa, TPUIITOHa, 3KCTpakKTa »OPOXKEBEHX TpubOB U UX
KoMOMHAaLWM,

(b) cObop KJIETOK B AHa®pPOOHEIX  YCJIOBUAX MM  YaCTUUHO
aHaBPOOHEX YCIJIOBUAX,

(c) 3aMOopaxXupBaHMEe KJIETOK, U

(d) amodmMIM3aLMD KIEeTOK,

B pesyJbTaTe Yero HOoJydalT oT OpubimsuresbHo 1x10° mo
NPUOIM3UTEIBEHO 1x10%? KOE/T JIMOPUIIN3UPOBaHHBIX aHa3POOHEX
fakTepraJIbHEX KJIETOK.

101. Criocot BBelleHUsd aHanpPOOHEIX DakTepnalb HEX KJIETOK
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XUBOTHOMY , BKJIIOY a10MmM BBeIeHUue XMBOTHOMY JIMOQUIIM 3UPOBAHHEIX
aHazpPOOHEX OaKTepMallIbHEX KJEeTOK, IIOJIYYdeHHHX crocotoMm mo 1. 100.

102. Crioco® YIIYUIIe HM S mokasaTeJIi  pocTa Yy  XMBOTHOTO,
BKJIIOY alommi BBeIeHUe XUBOTHOMY 20PEKTUMBHOTO KOJIMYECTBA
JIMOQUIM3UPOBAHHEX aHa’pPOoOHEX 0OaKTepMalJlIbHEIX KJIETOK, IIOJYUYEeHHEIX
crmocotoMm 1o n. 100, Dme yJydlleHMe IokKas3aTeJid pocTa Yy XMBOTHOTIO
0O3HavaeT YyBeJIMUueHMe I[oTpeblleHMsa KopMa, CpelHeM CYyTOUHOWM MacCcCH,
KO200MIIMeHTa KOPpMOOTIOauu, IIPUPOCTa MacCH XMBOTHOITO, HAaIod MOJIOKa
Yy HOanmero MOJIOKO XMBOTHOTO, AMIEHOCKOCTM Yy IOMallHeW IITUMLEH,
MUHepadM3aluu KOCTU MM UX KOMOMHAILIUMI.

103. Crnocot® mnpenoTepalleHMsa WM CHWXEHMA pPocTa YCJOBHO—
[IaTOT'eHHOT'O MUKPOOPT'aHM3Ma B KeJIYJOUHO—KUIEeUHOM TpakTe
XMBOTHOTO, BKJOUAKIMM BBeIeHME XMBOTHOMY 20OeKTMBHOTO KOJIMUECTBAa
JIMOQUIIM3MPOBAHHEIX aHal®pPOOHEIX 0OaKTepMaJIbHEX KJIETOK, IIOJIYUEeHHEX
crnocoboMm o mm. 100.

104. Kowmmo3mumsa, BRJKUAKIAS JIUMOOMIM3VMPOBAHHEE aHazpoOHBEe
BDakTepraJiIbHEE KJIETKM, IIOJIydeHHHEe crocobom o m. 100.

105. Cnioco® moJydeHMS MHKAICYJMPOBAHHHX JIMOQUIM3UPOBAHHEIX
aHaRpPOOHHX OaKTepuaJlbHEX KJIETOK, BKJIOUAIIMNM

(a) IPUTOTOBRJIEHME  KYJIBTYPH B  aHal®POOHHIX  YCJIOBUAX MU
YaCTUUHO aHa®POOHEIX YCJIOBUSAX, BKJIIOU AN EN aHazpPoOHEe
BakTepralJibHEE KJIEeTKM, U OUTAaTeJIbHOM Ccpelnb, BRJIOUAIeM 10 MeHbIeM

Mepe IBa MCTOUHMKa YyIJlepoloa, BH@paHHHX n3 TPYIIIE, cocTodmen us3

KaseunHa, JlakTara, OEeKCTPOSH, OPYKTOBH, bpykTaHa, TJIIOKO3H,
caxapo3H, JIAKTO3H, MaJIbTO3H, alleTaTa, TJIMLIePUHAE, MaHHUTA,
copbura, TPOCTHUKOBOTO caxapa, KCWJIO3H, MeJIaCCHI, byKO3EH,

TJIDKO3aMMHa, IOeKcTpaHa, Xupa, Macja, IJIMIepMHa, alleTaTa HaTpud,
apabrHO3H, COeBROTO OeJika, PacTBOPUMOTO DeJika, pPaddMHO3H,
aMMJIOBEl, KpaxmaJjla, TPUITOHAa, DSDKCTpakTa IPOXKEeBHX ITPpubOB U UX
KoMOBMHAaLMM,

(b) cOop KJIETOK B AHAa®pPOOHEIX  YCJIOBUAX MM  YaCTUYUHO
aHaBnPOOHEX YCIJIOBUAX,

(c) 3aMoOpaxXuMpBaHMEe KJIETOK,

(d) aIuoduIM3z3aLMi0 KIJIETOK, U

(e) MHKaNCYJUPOBaHUE KIETOK,

B pesyJbTaTe Yero M[oJydalT oT OpubimsuresbHo 1x10° mo
OpUeIM3UTeIbHO 1x10%? KOE/I MHKANCYJUPOBAHHEX JIMOQMUIIUM3UPOBaHHEIX
aHarPOOHHX OaKTeprallbHHX KJIETOK.

106. Criocot BBelleHUd aHanpPOOHEIX DakTepnalb HEX KJIETOK

KMBOTHOMY , BKJIIOU A0 BBeIcHIEe KVMBOTHOMY VMHRAaIICYJIMPOBaHHEIX
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JIMOOUIM3UPOBAHHEX aHal®pPOOHEX 0OaKTepMaJlIbHEIX KJIETOK, IIOJYYEeHHEIX
crmocotoM o 1. 105.

107. Crioco® VIIYyUlleHM I rnmokasaTessa pocTa Y  XMBOTHOTO,
BKJIIOY alommi BBeIeHUe XUBOTHOMY 20bekTUBHOTO KOJIMUeCcTBa
VMHKAICYJINPOBAaHHEIX JIMOQUIN3UPOBAHHEIX aHaRPOOHHX BakTeprallbHHX
KJIETOK, TIOJIYUeHHHX crnocobom mno mn. 105, rme yJayumeHue TIoKa3zaTeJid
pocTa y XMBOTHOTO O3HauaeT YyBeJMueHMre NNoTpebJieHMS KOopMa, cpenHen
CYTOUHOM MaccCHl, KonddUIIMeHTa KOpMOOTOauu, IpupocTa MacCCH
XMBOTHOTO, HaOOSA MOJIOKa Yy IJaKnmer'o MOJIOKO XMBOTHOTO, SAMIEHOCKOCTHU
Yy IOOMamHeWy ITUIE, MMUHepaJlM3alluM KOCTU WMIM UX KOMOMHAaLMUM.

108. Crnocot® mnOpenoTepalleHMsa WM CHWXEHMA pPocTa YCJOBHO—
IaTOT'€HHOTO MUKPOOPTaHM3Ma B KeJIYJOUHO—KUIEeUHOM TpakTe
XMBOTHOTO, BKJOUAKIMM BBeIeHME XMBOTHOMY 20OeKTMBHOTO KOJIMUECTBAa
VMHKAICYJMPOBaHHEIX JIMOQUIIN 3UPOBAHHEIX aHaRPOOHEX DaxkTepraibHEX
KJIETOK, IIOJIyUeHHEX crocotoMm o . 105.

1009. Komrniosuum4, BKJIOUaLIAa g VHKAIICYJIMPOBaHHEE
JIMOQUIIMBMPOBAHHEE aHas’poOHEe OaKTepMaJibHEE KJIETKM, IIOJIYUEHHEE
crioco6boMm o m. 105.

110. Crioco® [IOJIyUYeHU A JIMOOMITM 3UPOBaHHEIX anpPOOHBIX
faKTepUalJibHEX KJIETOK U/MIM KJIETOK IPOXKEBHX I'PUOOB, BKJIOUAIINN

(a) OPUTOTOBRJIEHME KYJILTYPH B anpPoOHHX VYCJIOBMAX, BRJIOUAIEN
anpoOHEEe OaKTepMraJibHEE KIETKUM U/MIM KIeTKM IPOXKEeBHX I'PpUOOB, U
OMTaTeJIbHOM Cpenbl, BKJOUAalmel I[1I0 MeHbllel Mepe OBa MCTOUHMKA
yIJlepoma BHOPaHHBX M3 TPYIIH, COCTOAlleM M3 KkKasl3euHa, JakTaTa,
IeKCTPO3H, bpyKTO3H, bpyxTana, TJIIOKO 3HI, caxapo3H, JIAKTO3H,
MaJIbTO3E, alleTaTa, IJIMIEepMHa, MaHHUTa, copbuTa, TPOCTHUKOBOTO
caxapa, KCMJIOBH, MeJlacCH, OQYyKO3H, IJIOKO3aMMHa, IeKcTpaHa, Xupa,
MacJa, TJMlepuHa, alleTaTa HaTpusa, apabuHO3H, CcoeBoTro 0OeJika,
pacTBoOpMMOTO  BeJika, praddmrHO3H, aMMJIO 3HI, KpaxMmala, TPUIITOHA,
SKCTPpaKTa OPOXKEBEX TPUOOB UM MX KoMOMHAaLMM,

(b) cbBop kJeTOK,

(c) 3aMoOpaxXuMpBaHMEe KJIETOK, U

(d) amodmMIM=z3aLMD KIETOK,

B pesyJbTaTe Yero M[OoJydalT oT OpubimsuresbHo 1x10° mo
OpUbIU3UTEJILHO 1x10%? KOE/T JIMOPUIIN 3UPOBAHHEIX aspPOBOHEIX
faKkTepUaJIbHEX KJIETOK M/UJIM KJIETOK OPOXKEBHX I'PUOOB.

111. Cnoco® BBemeHUsS aspoOHEE OaKTepMaJIbHBEIX KJEeTOK u/WMiIu
KJIETOK OPOXKEBHX TI'pUOOB XMBOTHOMY, BKJIOUAKMNMIY BBeIeHMEe XUBOTHOMY
JINOOUIIMBUPOBAHHEX aspofHEX OaKTepMaJIbHEX KJIEeTOK U/MIM KJIETOK

OPOXKEBEX I'PUOOB, IIOJIydeHHEX cliocotbom o . 110.
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112. Crioco® YIIYUIIe HM S mokas3aTeJIi  pocTa Yy  XMBOTHOTO,
BKJIIOY a0Mmm BBeIeHUe XMUBOTHOMY 20bekTUBHOTO KoJIMUeCcTBa
JINOOUIIMBUPOBAHHEX aspoBHEX OaKTepMaJIbHEX KJIeTOK U/MIM KJIETOK
OPOXKEBEX TI'PpUOOB, I[IOJYUEHHHX crnocoboM 1o mn. 110, rTme yJyudlleHHue
mokKasaTeJId pocTa Y XUBOTHOTO O3HavaeT YBeJMUeHMe TMoTpeblieHUns
KopMa, cpenHeMn CYTOUHOM MaCCHI, KOoRbOHUIIMEeHTa KOopMOOTOauM,
IpUpoCTa MacCCH  XMBOTHOTO, HaIosa MOJIOKa |y  Hawnmero  MOJIOKO
XMBOTHOTO, AWIEHOCKOCTM Y »OOMAallHeM IMITHUIH, MMUHepaJu3aluM KOCTU
IV MX KOoMOMHAaLNWM.

113. Crnoco® mnOpenoTepalleHMsa WM CHUWXEeHMA pPocTa YCJIOBHO—
IaTOT'€HHOTO MUKPOOPTaHM3Ma B KeJIYJOUHO—KUIEeUHOM TpakTe
XMBOTHOTO, BKJOUAKIMM BBeIeHMEe XMBOTHOMY 20OeKTMBHOTO KOJIMUECTBAa
JINOOUIIMBUPOBAHHEX aspOoBHEX OaKTepMaJIbHEX KJIETOK U/MIM KJIETOK
OPOXKEBHX I'PpUOOB, I[IOJIyYeHHHX cIlIocofoM ro m. 110.

114. Kowmniosuuus, BRJIOUAKIAS  JIMOOUIIM3UPOBAaHHEE anspOOHEEe
OakTepualJibHEE KJIETKM U/WUIM KIJIeTKM OPOXKEBHX TIPUOOB, MOJIYUEeHHHE
criocoBboM 1o mm. 110.

115. Cnioco® MOJydeHMS WMHKAICYJUMPOBAHHHX JIMOQUIM3UPOBAHHEIX
aspoOHEIX OaKTepuaJIbHEX KJEeTOK U/UIM KJIETOK OPOXKEeBHX TpPuUOOB,
BRKJTIOU A0 ¢

(a) OPUTOTOBRJIEHME KYJILTYPH B anpPoOHHX VYCJIOBMAX, BRJIOUAIEN
anpoOHEEe OaKTepMraJibHEE KIETKUM U/MIM KIeTKM IPOXKEeBHX I'PpUOOB, U
OMTaTeJIbHOM Cpenbl, BKJOUAalmel I[1I0 MeHbllel Mepe OBa MCTOUHMKA
yIJlepoma BHOPaHHBX M3 TPYIIH, COCTOAlleM M3 KkKasl3euHa, JakTaTa,
IeKCTPO3H, bpyKTO3H, bpyxTana, TJIIOK O 3HI, caxapo3H, JIaKTO3HI,
MaJIbTO3E, alleTaTa, IJIMIEepMHa, MaHHUTa, copbuTa, TPOCTHUKOBOTO
caxapa, KCWUJO3E, MeJlaCCH, OyKO3EH, IJIOKO3aMMHa, IOeKCcTpaHa, Xupa,
MacJja, IJIMLIEepMHa, alleTaTa HaTpusia, apabuHO3H, CoeBOT'O 0OeJika,
pacTBoOpMMOTO  BeJika, praddmrHO3H, aMMJIO 3HI, KpaxMmala, TPUIITOHA,
SKCTPpaKTa OPOXKEBEX TPUOOB UM MX KoMOMHAaLMM,
cOop KJIETOK B al®pOOHEIX YCJIOBMAX,
3aMOpaXMBaHMe KJIETOK,

JINOOUMIINBaALUD KIIETOK, U

o QO 0 O

(b)
(c)
(d)
(e) MHKaNCYJUPOBaHUE KIETOK,

B pesyJbTaTe Yero OoJydalT oT OpubimsuresbHo 1x10° mo
OpUeIM3UTeIbHO 1x10% KOE/I MHKANCYJUPOBAHHEX JIMOQMUIUM3UPOBaHHEIX
anpPOBHHEX OaKTepMaJIbHEIX KJIETOK M/WIM KJIETOK IPOXKEBHX IPUOOB.

116. Crnoco® BBemeHUS adpOoOHEX OaKTepMaJIbHBEIX KJIETOK u/uMiu

KJIETOKR IPOXXEBEIX PpM@OB KMBOTHOMY , BKJIOUANMY BBeIeHUe KMBOTHOMY

VMHKAaIICYJIMPOBaHHEIX ﬂMO@MHMSMpOBaHHHX aSPOGHHX GaKTepMaﬂbHHX
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KJIETOK U/UIM KJIETOK IPOXKEBHX TI'pubOOB 1o m. 115.

117. Crioco® YIIYUIIe H S rnmokasaTeJyid  pocTa Yy  XMBOTHOTO,
BKJIIOU A0 BBeIOeHue XUBOTHOMY 20PeKTUBHOTO KOJIMUeCTBAa
VMHKAICYJINPOBAaHHEIX JIMOQUIN3UPOBAHHEIX anpPOOHEX BakTeprallbHHX

KJIETOK U/MIM KJIETOK IPOXKEBHX TPUOOB, IMOJYUEHHHX CIOCOOOM IIO II.
115, TODe YJyulleHMe IoKa3aTeJsida pocTa Y  XMBOTHOTO  O3HauvaeT
yBeJIMueHune noTpediieHns KopMa, cpeInHeMn CYTOUHOM MacCcCH,
KonddUIIMeHTa KOPMOOTIOAUM, IIPMPOCTa MacCCH XKMBOTHOTO, HaIOod MOJOoKa
Yy HOanmero MOJIOKO XMBOTHOTO, AMIEHOCKOCTM Yy IOMallHeW IITUMLEH,
MUHepadM3aluu KOCTU MM UX KOMOMHAILIUMI.

118. Crnoco® mnOpenoTepalleHMsa WM CHWXEeHMA pPocTa YCJOBHO—
IaTOT'€HHOTO MUKPOOPTaHM3Ma B KeJIYJOUHO—KUIEeUHOM TpakTe
XMBOTHOTO, BKJOUAKIMM BBeIeHME XMBOTHOMY 20OeKTMBHOTO KOJIMUECTBAa
VMHKAICYJMPOBaHHEIX JIMOQUIIN3UPOBAHHEIX a®POOHEX DaxkTepraibHEX
KJIETOK U/WUJIM KJETOK IPOXKEBHX TI'PUOOB, I[IOJYUEHHHX CIOCOOOM IIO II.
115.

119. Kowmniosuuus, BKJIOUaLIAa A VHKAICYJIMPOBaHHEE
JIMOOUIIMBVPOBAaHHEIE aspoOHEe OaKTepuallbHBle KJIETKUM U/WUIN  KJIETKU
OPOXKEBHX I'pUOOB, I[IOJIydeHHBe CIIocofoM o m. 115.
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