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AHHOTAMA

B pe3synbraTe MpOBEICHHBIX UCCIECIOBaHUI pa3paOOTaHbl ONTHMAaJbHBIC MHUTATEIbHBIC CPEJIbI
Ul KYJIbTUBHUPOBAHUS MOJIOYHOKHCIHBIX U IPONHOHOBOKHUCIBIX OaTepuil Ipu MPOM3BOIACTBE 3aKBACOK
«Kaz0uocumy.

YCTaHOBNIEHO, YTO CPOK TOJHOCTH JKWAKOH 3aKBACKH NPH XpaHEHHH 0e3 MPOTEKTOpa MpH
Temmeparype 6-8'C cocTaBuseT 3 Mecsla CO JHS M3TOTOBIEHMS, a C CaXapo3oil WM caxapo3oil B
COYETaHUH C JKEJIATUHOM B Ka4eCTBE IPOTEKTOPOB — 4 MecsiIa.

Ilpu npomsBoacTBe cyxoi 3akBacku «Kaz0mocwm» CyOIMMalMOHHOE BBICYIIMBaHHE
KOHIICHTPUPOBAHHOW C TOMOIIBIO IEHTPpU(PYTHPOBaHUS OWOMAacchl OakTepwii MPOBOIAT C
UCIIOJIb30BaHUEM B KauecTBE MPOTEKTOPOB 7% caxapossl, 1,5% xenatuHa u 7% Cyxoro o0e3KupeHHOTo
MOJIOKa. B KauecTBe HamoJHUTENS NPU CTAaHAAPTU3ALMHM CYXOro KOHLEHTpaTa OakTepud a0
HEOOXOUMOTO TUTPa PEKOMEHIOBAHO UCIIOJIL30BATh CyX0e 00e3)KUPEHHOE MOJIOKO MM KapTOQelbHbIN
Kpaxmai. yCTaHOBJICHO, 4YTO IpU XPaHCHHU B XOJOJWJIBHUKE CPOK TOAHOCTH CYXHUX Ipe€rapaToB
«Ka3bmocun», TPUTOTOBIEHHBIX IO pa3pabOTaHHOW TEXHOJOTHH, COCTaBisieT 12 MecsleB co THS
HU3TO0TOBJICHUA.

[lokazaHo, 4TO C TMOMOIIBIO JKUAKOW M CyxoW 3akBacok «Kazbmocuin» MOXKHO TMONTydarb
Ka4eCTBEHHBIH KOPM M3 Pa3JINYHOr0 BUAA PACTUTEIBHOTO CHIPbS.

KiroueBble ciioBa: OakTepuil, MOJOYHOKHUCIIBIE, TPOIMOHOBOKHCIIBIE, IIPOTEKTOPHI, 3aKBACKa,
KYJIbTUBUPOBAHUC, KOHIICHTpPAT.

Kopma urparor pemaromniyto pojib He TOJIbKO KaK OCHOBHON MCTOYHUK MPOAYKTUBHOCTH
KUBOTHBIX, HO U B 3HAYUTENILHON CTENEHU XapakTepu3yroT 3((EKTUBHOCTh MPOU3BOJCTBA
oTpaciu, Tak kKak 6onee 50% 3arpar J0KUTCS UMEHHO Ha KOPMIICHHE.

Cpenu MepomnpusiTUil MO YKPEIJIEHUI0 KOPMOBOM 0a3bl KMBOTHOBOJACTBA OJHO U3
BEIYIIUX MECT MPHUHAMIEKUT MPOU3BOJICTBY BBICOKOKAYECTBEHHBIX CUJIOCOBAHHBIX KOPMOB,
KOTOPBIE JOJIKHBI 3aHUMAaTh OCHOBHOM YZEIIBHBIM BEC B 3MMHHX pallMOHAaX CKOTA.

CunocoBaHHBIH KOpPM SIBJISIETCSI YHMBEPCAJIbHBIM, TaK KaK 00€CHEeuMBAeT »KUBOTHBIN
OopraHu3M OelKkaMu, YIJIEBOJAaMU U HEOOXOAMMBbIMU BUTaMHUHaMH. CHIDKEHUE TOTepb
IIUTATEIbHBIX BELICCTB W IIOBBIIICHHE KAa4yeCTBA 3aroTaBlIMBACMBIX TPAaBSHUCTBIX KOPMOB
ABJIIETCS PEAJbHBIM PE3epBOM HHTEHCHU(PHUKAIMM KOPMOIPOM3BOJICTBA M MpUOOpeTaeT Ha
COBPEMEHHOM 3Talle CTPATErM4eCKOe HAIPABIICHHUE.

B nocnennee BpeMsi IIMPOKOE paCHpPOCTPAHEHUE IMOJIYYHJIa TEXHOJIOTHS CHIIOCOBAHUS
KOPMOB C TPUMEHEHHEM OHOJOrMYecKHMX KOHcepBaHTOB. Conepikaliuecss B HHUX IKHUBbIC
MOJIOUHOKHUCJIbIE MUKPOOPTaHU3MBbI BBI3bIBAIOT ObIcTpoe moHmkeHue pH 3a cuetr obpazoBanus
MOJIOYHOM KHCIIOTBI. B cCiKaTble CPOKM INPOUCXOAUT KOHCEpBALUS KOPMOB C COXPaHEHHEM
CyXOT0 BEIECTBA, MPOTEHA, BATAMUHOB U JAPYTUX IMATATEIbHBIX BEIIECTB.

B Hacrosmiee BpeMmsi Ui OMOJIOTHYECKOTO KOHCEPBHUPOBAHUS PACTUTENIBHBIX KOPMOB
IpeIaraloTcs  pas3iuyHble IIpenaparbl CWIOCHBIX 3aKBacoK. [I3BecTHa 3akBacka s
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CUJIOCOBAHMSI M CEHAXHPOBAHUS PACTUTEIBHBIX KOpMOB «buorpod 2+» (Poccusi) Ha ocHOBe
IITaAMMOB MOJIOYHOKHCIIBIX OakTepuii Lactobacillus plantarum u Enterococcus faecium [1].

[Mpenapar «Jlaktobudamon» [2], comepkamuii coderaHue OaKTEpUATbHON MacChl B
Buzge Lactobacillus acidophilus u Streptococcus faecium mpemHasHaueH I CHIIOCOBaHUS
3eJICHOM Macchl KOPMOBBIX KyJbTyp. IlpuMeHenune Ouonpenapara oOecrieuuBaeT yaydlIeHUE
KayecTBa IMOJIydaeMOro KopMa 3a CYET MOBBIIICHUS COXPAHHOCTH MPOTEHHA, YAEIbHOTO Beca
MOJIOYHOM KHCJIOTBI M B LIEJIOM MUTATEIBHOCTH KOPMa, OJJHAKO OH HE CIIOCOOEH MPeIoXpaHsITh
CUJIOC M3 BBICOKOCAXapUCTBIX PACTEHHUM OT MEPEKUCIIEHUS, YTO MOXKET BBI3BIBAThH AllUJIO3BI Y
KUBOTHBIX.

N3Becten Takke psanx Apyrux OwokoHcepBaHToB: Jlutocmn (Ykpaumna), Jlakcwn
(bemapycs), 3akBacka yHuBepcanbHas (Hwxuuit HoBropon, Poccus), MukpoGencun (Yexus),
boucunare u Bio-sil (I'epmanus), buomakc 5 u buomakc GP ([lanus) u np., comepxariue
CMEIIaHHBIC KYJIBTYPbl MOJIOYHOKHCIBIX Oakrepwii. [Ipm 3TOM OIHM U T€ K€ 3aKBaCKH
UCIIONIB3YIOTCSL JUIsl KOHCEPBHPOBAHHUS KaK JIETKO-, TaK M TPYAHOCHJIOCYEMBIX pPacTEHHIl.
CunocoBanue TpyObIX KOPMOB B 3TOM CJIydae BO3MOXKHO JIMIIb TIOCJIE IPEIBAPUTEIHHON
00paboTKH, a Takke B CMECH C JIETKOCWIOCYIOIIMMHUCSA PACTEHUSIMU WU C PA3IUYHBIMU
N00aBKaMU: 36pHOOTXO0/IaMH, MEIACCOM, MyKO#i, CBIBOPOTKOM | T.J. [3].

TOO «IIpomblneHHass MUKPOOHOIOTHS» MPEASIOKEHA TEXHOJIOTUS 3arOTOBKU CHIIOCA C
UCIIOJIb30BaHUEeM OakTepuanbHOM 3akBacku «KazOuocum», CrHenuaain3upoBaHHON IS
OTPECNIEHHOT0 BHUAA PACTHTEIBHOTO ChIPbs: TPYAHOCHIOCYEMBIX pacTeHuil (KieBepa,
JCIapIera, JIONEPHBI, 3JaKOBBIX TPaBOCMECEH, TPOCTHHKA, €CTECTBEHHOTO pPa3HOTPABbs)
COJIOMBI M JPYTUX Ipy0ocTeOenbyaThlX OCTATKOB PACTEHHUEBOACTBA, BHICOKOCAXAPUCTHIX JIETKO
CHJIOCYEMBIX pacTeHHH (KyKypy3bl, MOJCOJHEYHHKA, COPro) B ONTHMAIBHBIX M BBICOKO
BIaxHbIX (75-85%) da3zax pocra.

buomnpenapar  «Kazbuocum» [4] cocTOMT W3 BBICOKOAKTHBHBIX  IITaMMOB
MOJIOUHOKHUCIBIX U MPONHOHOBOKHUCIBIX OakTepuil. Bxoasmuii B cocTaB crieluaIn3upoBaHHOM
OakTepHUaTbHOW 3aKBACKM AMIWJIOJMTUYCCKUH MOJIOYHOKUCIBIA CTPENTOKOKK Streptococcus
lactis diastaticus (AMC) 001agaeT KOMIIJIEKCOM THAPOIUTHYECKUX (PEPMEHTOB, CIIOCOOHBIX
BOBJIEKaTh B MOJIOYHOKHCJIOE OpOXEHHE HE TOJBKO TMPOCThIE caxapa, HO W CIIOXKHBIC
nojMcaxapuibpl, Hampumep, HIeKCTpUH U Kpaxman. [lostomy OH TpuUMeHseTcs IS
KOHCEPBHPOBAHUS TPYAHOCHIOCYEMBIX KOPMOB C JMana3oHoOM BiaxkHocTH oT 60 mo 80%.
[TenTo30cOpaxkuBaroIne MOJOYHOKHCAbIe Oaktepuu Lactobacillus pemtoaceticum (ITMB)
SIBIISTIOTCSI aKTHBHBIMH  KHCIIOTOOOPA30BaTEIsIMH TIPH  HCIIOJIb30BAaHUH TEHTO3HBIX CaxapoB
HEMUIIEBOTO CHIPhs, TO3TOMY PEKOMEHIYIOTCS JAJIs CHIOCOBaHUS COJOMBI. [Ipu yBrnaxxHeHHH
coJIOMbI 1%-HBIM COJIEBBIM PACTBOPOM JI0 BIAXHOCTH 65-70% OakTepuu cOpakMBaIOT KCUIIO3Y
U apabuHO3y C OOpa3oBaHMEM OPTraHWYECKUX KHUCIOT, MOAKHCcIAs kopM 1o pH 4,4-52.
[MponmonoBokucieie 6akTepuu Propionibacterium shermanii (ITKB) 06pa3yioT mponroHOBYIO
U YKCYCHYIO KHUCJIOTHI TpH COpaKMBaHWU CaxapoB W OPTaHMYECKUX KHUCIOT, SBISIOTCA
npoaylneHToM BuTaMHHA Bio. IlpemynpexmaioT mepekucieHne W IUIECHEBEHHE KOpMa,
oboramaror ero BuTaMHHOM Bi;. Hcmomesytorcs coBmectHo ¢ AMC mpu CHIOCOBaHUM
BBICOKOCaXapHUCTHIX PACTCHH.

Cozmanue  cenMamu3upPOBAHHBIX  OMOKOHCEPBAHTOB Ui Pa3jMYHBIX  BHUJIOB
PAaCTUTENFHOTO CBIPhSl TIO3BOJISIET PACHIMPUTH KPYr PACTEHHH M OTXOJOB TIOJEBOCTBA,
BOBJICKAEMBIX B KOPMOIIPOU3BOICTBO IS IPUTOTOBICHUS KAYECTBEHHOTO CHIIOCA UITH CEHaXa.

[Ipemapat BbITyCKaeTCs B BUAE KUIKOW KYIBTYPhI M OJTHOPOJHOTO MOPOIIKA OT Oe1oro
JI0 KpeMOBOTO 11BeTa [5, 6].

[IpuBenennbie (hakThl CBUIETEIHCTBYIOT O BBICOKOW 3(P(EKTHBHOCTH OWompemnapara
«Ka3buocun», MEpCreKTUBHOCTH TMOBBIMICHUS €r0 aKTHMBHOCTH M IIUPOKOTO BHEAPEHHS B
MIPAKTHUKY.
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Llenbio nccnenoBanuii ObUTO MOBBIIICHHE Y PeKTUBHOCTH Ononpenapata «Kaz0uocun» B
KHUJIKOM M CyXOM BHJE 3a CUET 10A0O0pa ONTHUMAJIbHOTO COCTAaBAa MHUTATEIBHON Cpenbl JUIs
KyJbTUBUPOBAHUSA OAaKTEPHi, TPOTEKTOPOB JJIsI COXPAHEHUsS >KU3HECOCOOHOCTH OakTepuil B
KHUJKOM M CyXOM IIperapaTe, HAIOJHUTENS IS CTAaHJApTH3ALUN CyXUX KOHIICHTPUPOBAHHBIX
IpenapaToB, a TaKKe HCIBITAHUE IOJYYCHHBIX OWOINpenapaToB IMpHU KOHCEPBUPOBAHUHU
PACTHTEIBHBIX KOPMOB.

MaTtepuaJjbl H METOIbI HCCJIEIOBAHUS

B pabore wucnosnb3oBanu mrammbl Oaktepuid: Streptococcus lactis diastaticus Ak-4,
Lactobacillus pentoaceticum A-25 u Propionibacterium shermanii C-8.

Jist  moanmepkaHWS KYJIbTYp MOJIOYHOKHCIBIX U MPOMHUOHOBOKHCIBIX OaKTepHid
UCIIOJIb30BAJIH JIBa BAPHAHTA arapu30BaHHBIX MUTATCIBHBIX CPE/I.

[TepBasi cpena umeet cneayrommii cocras (T/11): KyKypy3HbIid dkeTpakT — 15,0 (o cyxomy
BeitecTBy); rioko3a — 20,0; (NH4).SO4 — 1,0; KH,PO,4 - 0,3; Ko;HPO,4 — 0,7; NaCl - 0,7; KC1 -
0,7, memnrom - 3,0; MgSOsx7H,O - 0,5 CoCl, - 0,01; CaCO; - 10,0; arap
Mukpoouosornueckuit — 12,0-15,0; Boya nuthbeBas U3 pacuera qoBeAeHus oobema a0 1 ; pH —
6,5-7,0.

Jis ojiepskaHusl KyJIbTyp MCIIOJIb30BAIA arapu30BaHHbIC MTUTATEIbHBIC CpeIbl (T/11):

AMC

Kykypy3Hblii akcTpakT (o cyxomy BemiectBy) — 15,0; kpaxman pactBopumsiii — 10,0;

men — 10,0; aBromm3at apoxokedt (¢ comepxkanuem 0,6% amuuaHOTO a3ota) — 10,0; arap —
20,0; Bo1a muTHEBAs U3 pacyera JIOBeeHUs 00beMa cpeibl 10 1 1.

[IMb

Kykypy3Hblii akcTpakT (1o cyxomy BemiectBy) — 15,0; kcunosa miu rimokosa — 20,0;

NaCl — 2,0; MgSO, — 1,0; CaCO3 — 10,0; arap — 20,0; Boga muTheBass M3 pacuera
NoBeJicHHs: 00beMa cpeibl 10 1 1.

[TKB

Kykypy3nbiit skcrpakr — 15,0 (mo cyxomy BemecTBy); riaroko3a — 20,0; amMonuit
ceprHokucibiii — 3,0; kobanbT xmopuctsiii — 0,01; men — 20,0; arap — 20,0; Boa mutheBas — 10 1
JUTpa.

Jnist osrydeHusl MaTOYHOM PACIUIONKH MCIIONIb30BAIH T€ JK€ MUTATEIbHBIE CPebl, HO 0e3
arapa.

ConepxaHue IKU3HECIOCOOHBIX KJIETOK MOJIOYHOKHCIIBIX W TPOMUOHOBOKHCIIBIX
OakTepuil ycTaHaBIMBaJIM IyTEM BbICEBA U3 pa3BeACHUN 10°107 u 10® B wamku ITetpu ¢
COOTBETCTBYIOIIEH MUTATENIbHOM cpenoll g mojjaepkaHus KyapTyp. Yepes 3  cyTok
KYJIbTUBHPOBAHUS B TEPMOCTATE MPOU3BOAMIIN TOJCUYET BHIPOCIINX KOTOHHM.

UnCIeHHOCTh MUKPOOPTaHU3MOB M OMOXMMHYECKHE TIOKAa3aTeId B CHIIOCHBIX 0Opa3iax
OBLTH OTpe/IeNICHBI 10 OOIIENPUHITHIM MeTo1aMm [7-9].

PesynbTaTsl HccjiefoBaHUi U 00CyKIeHHE

[TpoBeneHbl WCCIIEAOBAaHUS TIO0 TOMOOPY ONTHUMAIBHBIX YCIOBHHA KYJIHTHBHPOBAHUS
IITAMMOB MOJIOYHOKHCIIBIX U MPOMUOHOBOKUCIBIX OakTepuil. 3a OCHOBY NMHUTATENBLHON CpeJibl
B3ATa KyKypy3HO-CaxapHasi cCpela, COCTOsIIas JUIi MOJIOYHOKHCIBIX OaKkTepwid U3
KyKypy3Horo skctpakra (1,5% mo cyxoMmy BemecTBY (c.B.) u caxaposbl (0,5-1,0%), s
MIPOMMMOHOBOKUCIBIX OakTepuil — KyKypy3Horo skcrpakrta (1,5% 1o c.B.), rmoko3sl (2,0%) u
CoCl; (1Mr%).

JpyrumM BapuaHTOM THUTATENbHON CpeAbl SBISIFOTCS ONTHMH3MPOBAaHHAs 3a CYET
no0aBIeHHS B €€ COCTaB Kpaxmala, a TakKe JPYrMX KOMIIOHEHTOB. ONTHMHU3UPOBAHHBII
cocTaB (pepMEHTAIIMOHHOM MUTATEIBHON CpeJibl 111 MOJIOUHOKHUCIBIX OakTepuil coaepkut (%):
KYKYpY3HBbIil 9kcTpakT — 2,0 (1o cyxomy BelmecTBy); caxaposa — 1,0; kpaxman — 0,5; MnSO, —

50



MHUKPOBHOJIOI'US )KOHE BUPYCOJIOT'UsL ISSN 2304-585X www. imv-journal.kz

0,02; Boga mutheBast — octanbHoe. CocTaB (pepMEHTAMOHHON CpeIbl Uil IPOITMOHOBOKHUCIIBIX
Oaxrepuii crnemyromuit (%): KyKypy3HbId 3KCTpakT — 2,0 (110 CyXOMYy BEIECTBY); IJIIOKO3a —
1,0; kpaxmain — 0,5; ammonuii cepHokucibiii — 0,3; kobanbT xaopucteiit — 0,01; Boga muTheBast
— oCTaJbHOE.

3-uil BapWaHT THUTATEIBHOW CpEabl — KOMOWHUPOBAHHAS JJIS MOJOYHOKHCIBIX U
IPOMHUOHOBOKUCIBIX OaKTepHid, UMEIOIIas Cieayromuii cocta ( %): KyKypy3HbIi 3KCTPaKT —
1,5 (mo cyxomy BemiectBy); rioko3a — 2,0; (NH4).SO,4 — 0,1; KH,PO4 — 0,03; Ko;HPO, - 0,07;
NaCl - 0,07; KCI - 0,07; merrron — 0,3; MgSO4x7H,0 — 0,05; CoCl, — 0,01; CaCO3 — 1,0; Boxa
MUTHEBAS — OCTATBHOE.

4-p1ii BapuaHT nutarenbHol cpeasl (MPC) 1t MOJIOYHOKHUCITBIX W TTPOITMOHOBOKHCIIBIX
OakTepuii UMeeT cocTas, %: IpoXoKeBON IKCTPakT — 0,5; MsicHOM 3kcTpakT — 1,0; menton — 1,0;
rroko3a — 2,0; aMMOHHM TMMOHHOKUCIBIN — 0,2; HaTpuid ykcycHOKucbIi — 0,5; TBuH-80 — 0,1,
KH,;PO,4 — 0,2; MgSO4x7H,0 — 0,02; MnSO4x4H,0 — 0,05; ammonuii ceprokucnbeiii — 0,1,
CoCl, - 0,01, ; Boga muTHEBAsE — OCTAILHOE.

[luTaTenbHble cpenbl 3aceBajli  MATOYHOM  paciuloAko B konnyectBe  5%.
BhIpaliBaHie MPOM3BOIMIA B Konbax B TepMocrare mpu Temmeparype 28-30'C — IIKB u
IIMB, nipu 35-37 C — AMC u 32-33°'C — AMC+HIIKE B Teuenue 18-24 u.

Pe3ynbTarhl Mo BBIPAIIMBAHUIO MOJIOYHOKHCIBIX M IMPOMHOHOBOKHUCIBIX OaKkTepHil Ha
OTMCAHHBIX BHIIIC MUTATEIBHBIX CpeJaxX MPeICTaBICHBI B Tabmuie 1.

Tabmuma 1 — CpaBHHUTEIbHAS XapaKTEPUCTHKA POCTa OaKTEPHU Ha Pa3IMYHBIX MUTATENBHBIX Cpeaax

HanMeHoBaHUE KyIbTYypBI BapuaHThl IUTaTENBHBIX THUTp KIETOK, MIPA./MI

cpen

KYKYypy3HO-caxapHasi 1,0+0,2

P. shermanii C-8 ONTHMHU3UPOBAHHAS 2,8+0,3

KOMOWHHPOBAaHHAS 2,5+0,3

MPC 3,0+0,3

KyKypy3HO-caxapHast 1,0+0,3

Lactobacillus pentoaceticum A-25 ONTHMHU3UPOBAHHAS 1,9+0,3

KOMOWHHPOBAaHHAS 1,5+0,3

MPC 2,2+0,3

KyKypy3HO-caxapHast 1,0+0,3

Streptococcus lactis diastaticus Ax-41 ONTHMHU3UPOBAHHAS 3,2+0,3

KOMOWHHPOBAaHHAS 2,9+0,3

MPC 3,8+0,3

YCcTaHOBNEHO, YTO MEHBIIEE HAKOIUICHHE OaKTEepHaTbHBIX KJIETOK MOJOYHOKHCIBIX U
MPOTTMOHOBOKHUCIIBIX OAaKTEpPHid MPOUCXOAUT Ha KYKypy3HO-CaxapHOH cpexe, Oonbpliee — st
BCEX MCCIENYEMBIX KYIbTYp — Ha ONTHMH3UpOBaHHOW u cpene MPC, koTopsie MOTYT OBIThH
UCTIOJTB30BaHBI JJIs1 TIPOM3BO/ICTBA KHUIKUX MpenapatoB «Kazomocum.

Takum oOpazom, aist BeIpaluBanus KyabTyp Streptococcus lactis diastaticus Ax-41 u
Lactobacillus pentoaceticum A-25 mnomoOpaH CcOCTaB THTATEIbHON Cpebl, COAepIKalIei
KYKYpY3HBIil 9kcTpakT — 2,0 (1o cyxomy BelecTBy); caxaposa — 1,0; kpaxman — 0,5; MnSO,4 —
0,02, Boyta muTheBast — octaabHOe. ONTHMAaTBHAS TEMIIEPATypa KyJIbTHBHPOBAHHUS 35-37°C TUTS
AMC u 28-30°C s [IMb, anurensHOCTS KynbTuBUpOBaHus — 18-24 yacos.

Jlnst KyJTbTUBHPOBAaHUSI MPONMHMOHOBOKUCIBIX OaKTEpUil PEKOMEHAYETCs IHTaTelbHas
cpena, coaepxamas (%): KyKypy3HbIi okcTpakT — 2,0 (o0 cyxoMy BelecTBY); Tioko3a — 1,0;
kpaxman — 0,5; ammonmit cepHokucibiii — 0,3; kobabT xmopucteiii — 0,01; Bojga muTheBas —
ocranbHOe. ONTHMATbHAs TeMrepaTypa KyiabTisupoBanms 28-30 C, mwmmrenbHOCTs — 18-24
yacoB. Ha 370l muTarenpsHON cpeie MOKHO MPOBOJANTH COBMECTHOE KynbTuBHpoBaHne AMC +
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[IKb npu 28-30°C B TeucHwe 24 YacoB. IIpU IOJIy4YCHUH 3aKBACKU Ui CUJIOCOBAHMS
BBICOKOCAXapUCTBIX PACTECHUI.

JUisi KyJIbTUBUPOBAHUS IITAMMOB MOJIOYHOKHCIBIX M MPOMHOHOBOKUCIBIX OaKTepui,
BXOJIINX B cocTaB 3akBacku «KazOuocuii», mpurojHa Takxke nurarenbHas cpena MPC
BBIILICONMCAHHOIO COCTaBA.

Jliia ctabunu3anuu sKU3HECIIOCOOHOCTH OaKTepuil MpU XpaHEHUH B )KUJKUX KYJIbTypax
UCCJIEIOBaHbl B KaueCTBE NPOTEKTOPOB 7% caxaposbl , a Takxke 7% caxapo3bl B COUETaHUU C
1,5% >xenaruna. IIpoTexTopsl 100aBIsUIM B )KUJIKHUE KYJIbTYphI MEPE/ 3aKJIaIKON Ha XpaHEHHE
B XOJIOAMIBHHUKE IIpH Temmeparype 6-8 C.

Pe3ynbrarel mo XpaHeHHIO KUAKOTO npenapara «Kasduocmn» ¢ mporekropamu u 0e3

HUX IPEACTaBJICHbI B TAOIHIIE 2.

Tabauna 2 — PesynbTaThl XpaHeHHs K1Koro npenapata «KasGuocum» npu temneparype 6-8 C

. . CopneprxaHne )KM3HECTIOCOOHBIX KIIETOK B JKMAKOM mpemnapare nocie xpanenus, KOE/r
§ E § ucxonnoe | Yepes 1 mec. | Uepes 2 mec. | Uepes 3 mec. | Uepes 4 mec. | Uepes S mec.
=88
S. lactis diastaticus Ax-41
1, 1,8+0,3x10° | 1,5£0,3x10° | 1,4+0,3x10° | 1,2+02x10° | 6,4+0,3x10° | 5,0+0,5x10’
1, 2,0£0,5x10° | 1,8+0,4x10° | 1,9+0,5x10° | 1,6+0,3x10° | 5,5+0,4x10° | 7,3+0,6x10’
1 1,4+02x10° | 1,2+0,3x10° | 1,1+0,4x10° | 1,0£0,3x10° | 1,9+0,6x10° | 1,7+0,7x10’
2 3,240,4x10° | 3,0+0,3x10° | 2,5+0,4x10° | 2,5+0,3x10° | 6,3+0,5x10° | 6,0+£0,6x10’
2, 3,5+0,4x10° | 3,4+0,5x10° | 3,2+0,3x10° | 2,4+0,4x10° | 6,1+0,4x10° | 4,1+0,6x10’
2 2,9+0,3x10° | 2,5+0,4x10° | 2,2+0,4x10° | 2,0+0,3x10° | 2,0+0,7x10° | 5,5+0,6x10’
L. pentoaceticum A-25
1, 2,5£0,6x10° | 2,5+0,4x10° | 2,0+0,5x10° | 1,5+0,5x10° | 5,3+0,6x10° | 4,2+0,7x10’
1, 2,1+0,5x10° | 2,0+0,3x10° | 2,0+0,7x10° | 1,8+0,3x10° | 5,2+0,2x10° | 4,5+0,5x10’
15 1,6£0,4x10° | 1,4+0,3x10° | 1,2+0,3x10° | 1,0+£0,2x10° | 1,0+0,3x10° | 2,0+£0,7x10’
2 2,4+0,3x10° | 2,2+0,5x10° | 1,8£0,2x10° | 1,6+0,1x10° | 5,5+0,7x10° | 4,5+0,3x10’
2, 2,340,3x10° | 2,0£0,5x10° | 1,6£0,2x10° | 1,4+£0,1x10° | 5,0£0,7x10° | 4,7+0,3x10’
2 2,0£0,3x10° | 1,7+0,5x10° | 1,3+0,2x10° | 1,0+0,1x10° | 4,0+£0,7x10" | 2,1+0,3x10’
P. shermanii C-8
1, 2,5+0,6x10° | 2,5+0,4x10° | 2,0+0,5x10° | 1,5+0,5x10° | 5,0+0,6x10° | 4,2+0,7x10’
1, 2,1+0,5x10° | 2,0£0,3x10° | 2,0+0,7x10° | 1,8+0,3x10° | 5,4+0,2x10° | 4,3+0,5x10’
15 1,6+0,4x10° | 1,4+0,3x10° | 1,240,3x10° | 1,0+0,2x10° | 2,0+0,3x10° | 2,3+0,7x10’
2, 2,7+0,3x10° | 2,4+0,5x10° | 2,0+0.2x10° | 1,8+0,1x10° | 5,0+0,7x10° | 4,3+0,3x10’
2, 2,4+0,3x10° | 2,240,5x10° | 1,8402x10° | 1,640,1x10° | 5,5+0,7x10° | 4,2+0,3x10’
2 2,4+0,3x10° | 1,4+0,5x10° | 1,2+0,2x10° | 1,0+0,1x10° | 4,0+0,7x10" | 2,0+0,3x10’
[Ipumedanne — 1 - cpeaa ontumusupoBanHas, 2 - cpena MPC. 3namenarenu — 1 - mpoTexTop -

7% caxapo3sl B couetanuu ¢ 1,5% xenartuna, 2 - 7% caxapo3bl, 3 - KOHTPOJIb 0€3 MPOTEKTOPA.
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Kak BUAHO U3 TPEICTaBICHHON TaONHIIBI, KOJUYECTBO IKU3HECIOCOOHBIX KIIETOK
OakTepuil coxpaHsieTcsi Ha HEOOXOJUMOM YpOBHE IpPH XpaHEHUH >KHUJIKOrO Ipernapara B
XOJIOAWJIBHUKE B TeUeHUE 3 MECAIIEB BO BCeX BapuaHTax ombita. Uepes 4 mecsilia CTaHIapTHBIN
TUTP COXpaHSETCs Y BCEX KYJIbTYp Ha 00€UX MUTATEIbHBIX CpelaxX ¢ UCIOIb30BaHUS B KaUeCTBE
MpOoTEeKTOPOB 7% caxapo3bl B couetanuu ¢ 1,5% xemnaruna win 7% caxaposbl. B octanbHbIX
BapHaHTax TUTP KJIETOK HaXOJUTCS B Mpeaajiax 4,Oﬂ:0,7x107 - 1,9:|:0,6X108 KOE/Mi1, uto HuXKe
CTaHJIAPTHOTO YPOBHSI (S,OXIO8 KOE/mm). Yepe3 5 mecsieB XpaHEHHS BO BCEX BapUaHTaX
’KUJIKOTO Tperapara TUTP COCTaBIISIT nx10" KOE/mi.

Takum 00pa3oM, CpOK TOJTHOCTH YKHJIKON 3aKBACKH IIPH XPAHEHUU 0€3 MPOTEKTOpa MpH
Temmeparype 6-8 C COCTABIET 3 Mecsla CO JHS M3TOTOBICHHS, 4 C CaXapo30il WIH caxapo3oil
B COUYETAHMH C JKEJIATUHOM B Ka4€CTBE MMPOTEKTOPOB — 4 Mecslia.

Jljig mony4eHust Cyxoro npemnapara BbIpallleHHYIO KUJIKYIO KYJIbTYPY KOHIEHTPUPOBAIIU
¢ moMoIIpio neHTpudyruposanus B 10-12 pas, 3aTeM B Ka4eCcTBE MPOTEKTOPA JOOABIISLTA B HEE
B pacTBOpeHHOM BHjie 7% caxapossl + 1,5% jxelnatuHa Wi e 3TH KOMIOHEHTHI B COYETaHH C
7% cyxoro ob6ezxupernHoro mojoka (COM). IlomydeHHyro B3BeCh IOCJE TIIATEIBLHOTO
NepeMelINBaHus Pa3IuBAIM B METAJUIMYECKUE JIOTKM U BBICYIIMBAIU B CYOJIMMAIMOHHOM
cymike Liobeta-35 mpu cnemyromniem pexxuMe CyIIKH:

3amoposka  -30C— 104

3amoposka  -60C—54

Bakyym 0,9 mITA
Cymika 1 -26C—61u
Bakyym 1,0 mITA

Cymka 2 +20C—-18 4

Cymika 3 +30C -2y

[TpooIKUTENTFHOCTD CYIIKH 26 9acoB

Pe3ynpraThl BhICymMBaHMS OakTepuil C pa3IMYHBIMHU 3AIIUTHBIMH KOMIIOHEHTAMH
npeJicTaBjIeHbl B Ta0IuIe 3.

Ta6Jmua 3 — Iloka3arenu KadecTBa CYXHuX IperapaToB, MOJYYCHHBIX CY6J'II/IMaI_H/IOHHBIM CIocoooM

[ITamMMbI 3amuTHbIE Tutp KK, Tutp cyxoro npenapara,
KOMIIOHEHTHI MUIIPA,. mipa. KOE/r
KOE/mn HCXOJIHBII yepes 5 yepes 12

Mec. Mec.

S. lactis diastaticus Ax-41 1 3,0 30,0 25,0 16,2
2 3,2 35,0 30,0 28,0

P. shermanii C-8 1 3,5 37,5 26,2 20,0
2 3,8 40,0 35,0 30,0

L. pentoaceticum A-25 1 2,8 33,5 23,0 18,0
2 2,5 35,0 28,7 23,0

[Tpumeuanne — 1) 7% caxapossl + 1,5% xenatuna, 2) 7% caxapo3ssl + 1,5% xenatuna + 7% COM

W3 mpexacraBieHHONW TaOJIWIBI BUAHO, YTO MPU HCHOJIB30BAHUM OOOMX MPOTEKTOPOB
MOJIyYalOTCs KAa4yeCTBEHHbIE CyXHUE IpernapaThl, CojAepiKallue >KU3HECIIOCOOHBIE KIETKH B
kosmgectBe oT 30 no 40 KOE/r. Opnako, mpu HCHOJB30BAHUM B KadecTBE IPOTEKTOpa
COBMECTHO caxapo3bl, xenaTuHa 1 COM BbDKHMBaeMOCTb OaKTepHil Mpu XpaHEHUH HECKOJIbKO
BBIIIIE.

IIpu mnpoumsBoxacTBe cyxux mpenaparoB «KazOumocun» NpOBOJAT CTaHAAPTU3ALMIO
CyOJIMMaIIMOHHO BBICYIIICHHBIX KOHIIEHTPATOB OakTepuii 10 TuTpa He Menee 2 muipa.KOE/T.

[lonGop HamonmHuTeNneW [Uisi CTaHAAPTU3AMM CYXHUX IMpernapaToB INPOU3BEICH Ha
pUMepe aMUJIOIMTHYECKOT0 MOJOYHOKHUCHIOro crpentokokka (AMC). Mcexoanslii mpenapat
OB MOJIyYyeH MyTeM CyOIMMAallMOHHOTO BBICYIIMBAHMS OTLEHTPUPYTHPOBAHHON OHOMACCHI C
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UCIIONIb30BaHMEM B KayeCTBE 3alIUTHBIX KoMIoHeHTOB 7,0% COM, 7,0% caxapossr u 1,5%
JkenaTtuHa. TUTp CyXxoro mpenapara paBHSIICS 11x10"° KOE/r. Jns crangapTu3anuu npemnapara
UCTIONIE30BAIM Kpaxmall KapToheabHbIA, MYKY MIIEHUYHYIO, MOJIOKO CYX0€ OOE3)KUPEHHOE U
OCHTOHMT JI0 COJIEP KAHMS )KM3HECITOCOOHBIX KieToK 10-18 x10° KOE/r.

Jlia yckopeHHoro ompezeneHus: BbpkuBaemoctd AMC B mpenapartax ¢ pa3iMuHbIMU
HANOJHUTENISIMUA MCIOJIB30BaIM METOJ MIPOTHO3a CTOMKOCTH, 3aKIIOYAIOIIMICS B IPOrPEBaHUU
00pa3loB mpenaparoB Mpu 60°'C B rteuenne 15 MUHYT C TOCJIEAYIOIHUM ONpeeIcHUEM
BBDKHUBIIHX KIIETOK (Tabnuia 4).

Ta6J’II/IHa 4 — BJ'II/ISIHI/IG HaHOHHHTCHCﬁ, I/ICHOJ‘II:SyeMI)IX JJIsL CTaHI[apTI/ISaLII/II/I npenapaTa, Ha
BBEDKMUBAEMOCTH OaKTEpHIA TTPH XpaHECHUHN
HamomauTens nmpu Tutp 6aktepuit npu xpanennn, KOE/r
CTaHJapTU3AIUU HUCXOIHBII rnocJje 3 mec. 7 Mec. 12 mec.
MPOrpeBaHus
BeHToHUT 13x10° 3x10° 8x10° 8x10° 7x10°
MyKa MIIeHAYHAS 10x10° 5,3x10° 2x10° 3x10° 2x10°
COM 18x10° 13x10° 16x10° 14x10° 13x10°
Kpaxman 17x10° 14x10° 15x10° 12x10° 11x10°

YcraHoBneHo, 4To Jydmias BbDKMBaeMocTh AMC mpouCXOAUT NP MCIOJb30BaHUU B
Ka4yeCcTBE HAIOJHUTEINS CyXOro 00e3)KUPEHHOr0 MOJIOKA U KapTodesbHOro kpaxmaia. B atux
BapHaHTax IIOCIIe MPOrpeBa TUTP OakTepuil MPaKTHUECKH HE W3MeHWicA. [Ipu BBeneHMH B
npenapar MIIEHUYHOW MYKH KOJIMYECTBO JKM3HECIOCOOHBIX KIIETOK II0Ciie MPOrpeBaHuUs
CHU3WIOCH Ha | MOpPSIOK.

UYepes 12 mecsueB XpaHEeHUS B XOJOIMUIbHUKE CTaHIAPTU3UPOBAHHBIX IIPENApaToB B
HUX YCTAHOBJIEHBl >KM3HECIOCOOHBIE KJIETKHM B KOJUYECTBE OT 2x10° 10 13x10° KOE/.
Bonbmiee yncno GakTepuanbHBIX KIETOK BBIBIEHO B BapMaHTaX C CyXMM O0€3KHPEHHBIM
MOJIOKOM U KapTO(eJIbHbIM KpaxMalloM, MEHbIIIee — C MyKOW MIIeHnYHOH. TakuM oOpazom, 1uis
CTaHJApTH3AIMM CyXUX 3aKBacok «Ka30MOCHII» MOXHO HCIOJIB30BaTh CyXO€ 00€3KMpPEHHOE
MOJIOKO MJIU KpaxMas KapTO(esIbHbII.

PesynpTaThl mo XpaHeHHIO cyxux mpemnapatoB «Ka3Ounocun», cTaHAapTH30BAHHBIX
COM, npencraBieHbl B TA0IUIE 5.

Tabmuua 5 — Xpanenue crangaptusoBaHHbix COM cyxux mpemnapatos «Kazdouocum» npu temmeparype
+6'C

ConeprxaHue )XU3HECTIOCOOHBIX KIIETOK B CYXHUX Mpemnaparax mnocie xpanenusi, KOE/r

Ne maptun HCXOJHOE uepes 2 Mec. yepes 5 Mec. yepes 7 Mec. yepe3 12
MEC.
AMC-1 2,5+0,2x10° 2,6+0,3x10° 2,5+0,6x10° 2,540,4x10° | 2,1+0,5x10°
AMC-2 3,2+0,5x10° 3,2+0,4x10° 3,1+0,3x10° 3,040,3x10° | 2,5+0,2x10°
AMC-3 2,9+0,2x10° 2,6+0,3x10° 2,540,5x10° 2,3+0,2x10° | 2,2+0,4x10°
[KB-4 3,5+0,4x10° 3,5+0,5x10° 3,0+0,3x10° 2,8+0,6x10° | 2,5+0,3x10°
[KB-5 2,6+0,5x10° 2,7+0,8x10° 2,5+0,6x10° 2,540,4x10° | 2,3+0,2x10°
[IKB-6 2,7+0,3x10° 2,5+0,4x10° 2,5+0,2x10° 2,3+0,3x10° | 2,1+0,3x10°
I[IMB-7 3,0+0,3x10° 2,840,2x10° 2,7+0,5x10° 2,540,4x10° | 2,2+0,2x10°
[IMB-8 2,8+0,2x10° 2,6+0,4x10° 2,5+0,3x10° 2,3+0,3x10° | 2,2+0,2x10°
IIMB-9 2,7+0,5x10° 2,6+0,4x10° 2,4+0,3x10° 2,440,4x10° | 2,3+0,2x10°
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Kak BHIHO M3 mpencTaBieHHONW TaONHUIBI, KOJUYECTBO >KU3HECIOCOOHBIX KIIETOK
OaxTepuil MpU XpaHEHUH CYXHMX IPerapaTroB B XOJIOAUIbLHUKE B TeueHUE 12 MecsieB ocTaercs
Ha octaToyHoM ypoBHe (He meHee 2,0 mupa. KOE/T) Bo Bcex BapuaHTax OmbITA.

Hcnpitanue npenapatoB «Ka3zomocum» npu KOHCEPBUPOBAHUU PACTUTEIBHBIX KOPMOB
nposegeno B TOO «Ammupany. [lpu stom cenax 3anoxeH u3 monepasl U pxu (50:50) c
Kuakor 3akBackoi «Kazomocum»-AMC , KyKypy3HBIH CHJIOC - ¢ 3akBackoil «Kaz0umocumn-
AMCHIIKB.

Ha 1 TonHy cunmocyemoro cbipbd pacxonoBaiud 30 Ml KMAKOW 3aKBacKH, KOTOPYIO
pa3baBisuin B 1 1 nuteeBoil Boxbl. Ha 100 ToHH kopma 5 1 >KMAKOM 3aKBacKM CHadaja
pasBonuau B 10 ouTpax (Bempo) Boubl, a 3atreM B Oouke co 100 muTpamu Boabl. 3aKBacKy
BHOCWJIM B CHJIOCHYIO MacCy C IOMOIIBIO pa3OpbI3rUBaTelis, MPeICTaBIAIONIero co0oil 00uKy
Ha 100 yuTpoB ¢ TpyOKOM-KaINeIbHUIICH, YCTAHOBJIICHHYIO Ha TPAKTOP, TPaMOYFOIIHI CHIIOC.

PesynmbTaThl  MHUKpPOOMOJOTMYECKOTO M OHMOXMMHYECKOTO  aHaiu3a  00pasloB
KOHCEpBHpPOBAaHHOIO KopMma ¢ 3akBackoh «KaszOumocum» wyepe3 3 Mecsina XpaHEHHs
Npe/CTaBJICHbI B TAOIUIIE 6.

Tabmuma 6 — Mukpobronornyeckre U OHOXMMHIYECKHE TOKA3aTeNd CEHaka M3 JIIOIEPHBI U PXKH, U
KyKYpY3HOTO CHJIOCa

Bapuantst — Opranuyueckue KUCIOTHL, %o MukpoOuonIorus,
OTIBITa ) MJIH/T
=X S 6
o g - CBOOOIHBIC CBSI3aHHBIC -
5 = | S 2 8 | =g
o]
S = |¢ |2 |B g |8 |8 |8 |z |¢ |28
% E S E = T T & = < 8 s
< o = o X o O 5]
= = < o > = > = o L 5
o 2 s |2 | &8 | & |¢&g S | EE
g = = | = =, = 5 S E
o
Cenax 60,0 | 44 | 420 (002|080 |059| 00 | 03| 00 | 44 | 30 |00
(srorrepHa+pOKD
50:50)
Cuioc 68,0 | 42 | 1000|001 11205 | 00 | 0,31 | 00 | 250 | 50 | 0,0
(KyKypy3a)

[To opraHonenTUYECKUM MOKA3aTENSIM KYKYPY3HbIM CHIIOC UMEN LIBET MOKPOI COJIOMBI,
3armax MaJloCOJIBHOTO Oryplia, CTpYKTypa pacTeHus coxpaHeHa, pH kopma pasusuics 4,2.
Huskoe conepxanne amMmuaka B KOPME CBHJETEIBCTBYET O IMOAABICHUM pPOCTa B HEM
THUJIOCTHBIX OaKTEpUiA.

MukpoOnoIOTHYECKUEe UCCIIEIOBAHMS MOKAa3aId MPUCYTCTBHE B CHIIOCE U3 KYKYPY3bI
MOJIOYHOKHUCIIBIX OaKTEpUi U OTCYTCTBHE CITIOPOBBIX OAKTEPHI U IJIECHEBBIX TPUOOB.

[To momy4eHHBIM pe3yiabTaTaM XHUMHUYECKOTO aHaIM3a KYKYpPy3HOTO CHJIOCAa MPOBEJEHA
OIIEHKA €Tr0 Ka4eCTBa B COOTBETCTBUHU C CYIIECTBYIOIMUMH cTaHAapTamu. COMOCTaBUTEIbHBIN
aHaJIM3 MOKa3aTelNell KauecTBa CUIoca MpuBe/eH B Ta0uIe 7.
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Tabimna 7 — AHann3 rnokasareiie kadectsa cwioca B coorsercrsun ¢ OCT 10202-97

HawnmenoBanwme mokazaTeinst Hopwma ms xmacca O6pa3err cmitoca
I II 11T KyKypy3HOT'O

MaccoBas 70715 CyXOTO BEIECTBa, 26 20 16 32,0
% He MecHee
MacasHo# kucioTel, % He 0oJjiee 0,1 0,2 0,3 0,0
MoO04HOM KHUCTIOTHI B 00IIEM 55 50 40 67,0
KOJN4ecTBE (MOJOYHOM, YKCYCHOM, MACIISTHOM)
KHUCJIO0T, % He MeHee
pH cuiioca U3 KyKypy3sl 3,8-4,3 3,7-4,4 3,6-4,5 4,2

Kak BugHO W3  MNpEACTaBICHHBIX  MaTepUaloB, 1O  OPraHOJICNTHYECKHUM,

MHKpPOOHOJIOTUYECKUM IOKa3aTeIsIM U COCTaBY OPraHUYECKHX KHCJIOT oOpasel] KyKypy3HOro
CHJIOCAa MOYKHO OTHECTH K | Kilaccy KadecTBa.

CeHax W3 JIOHEpPHBI M PXXM HMMEI IBET CBETJbIM Xaku, 3amax cinabo
KOHCEPBUPOBAHHBIX OBOLIEH, CTPYKTypa pacTeHHH coxpaHeHa. B Hem cozpepxkarcs

MOJIOYHOKHCIIBIE OAKTEPHH M OTCYTCTBYIOT CIIOPOBBIE OAKTEPHH M TIECHEBBIE TPHOBI (Tabnuia
5).

[IpucyrcTBUE B CEHa)ke OpPraHMYECKMX KHCIOT MOJIOYHOM U ykcycHol u pH 4,4
CBHUJIETEJILCTBYIOT O IPOXOXJAEHUM B CEHAXE MOJIOUHOKHCIOIO OpOKeHHs U KOHCEepBalUH
KOpMa.

Ilo momy4yeHHBIM pe3ysibTaTaM IIPOBEJEHA OLIEHKA KAa4eCTBAa CEHa)ka B COOTBETCTBUU C
CYIIECTBYIOIIUM CTaHIAPTOM, KOTOpasi IpecTaBieHa B Tabuuiie 8.

Tab6muna 8 — KauectBo cenaxa B coorserctsun ¢ OCT 10201-97

Cenax u3
JIIOLEPHBI U PXKU

[Toka3zarenp Hopwms! a1 knacca
I I Il

MaccoBas JI0J1s1 CyXOro BeIecTBa, % 40-60 40-60 40-60 57

MaccoBast 011 MacIsSHOM KUCIIOTEI, %0, - 0,3 0,6 0

He Oolree

[IpuBeneHHbIE MOKa3aTeNN MO MAaCCOBOM J10JI€ CYyXOro BEIIECTBA U MACJISIHON KHUCTIOTHI B
MPEJICTABJICHHOM O00pa3lle COOTBETCTBYIOT HOpME. Bce 3TO CBUACTENBCTBYET O IMONYYCHHH
KauyeCTBEHHOT'O0 KOpMa U3 JIFOLIEPHBI U PiKU.

[IpoBenmena olleHKa KavecTBa KYKypy3HOIO CHJIOCA M CEHa)Xka W3 IKUTHSIKA,
MPUTOTOBIEHHBIX ¢ cyXxoil 3akBackoil «Kaszbuocun» B TOO «AnteiHcapuno» Kocrtanaiickoii
obmnactH.

[Io momydeHHBIM pe3yabTaTaM MHUKPOOUOIOTHUYECKOTO W XHWMHYECKOTO aHalIn3a
KYKYPY3HOTO CHJIOca C CyXOW 3akBackoi «Ka3Omocwmir»y mpoBelieHa OIlCHKa €ro KadecTBa B
COOTBETCTBUHM C CYIIECTBYIOIUMHU cTaHaapTaMu. COMOCTaBUTENbHBIM aHAINU3 IOKa3aTese
KayecTBa CHJIOCA IO OCHOBHBIM TTapaMeTpaM MPHUBEACH B TadiuIe 9.

Tabmuua 9 — TpeboBanust kK KauecTBY KyKypy3Horo cmwioca (OCT 10202-97)

HanmenoBanue nokazarens Hopwma mnist kinacca Cunoc
I II III KYKYpPY3HBIH ¢
3aKBacKOM
1 2 3 4 5
MaccoBas J0Jis1 CyXOro BelIecTBa, % He MEHee 26 20 16 29,2
MaccoBas 07151 B CyXOM BEIIECTBE 7,5 7,5 7,5 8,7
CBIPOTO TIPOTEHHA, Y% HE MEHEE
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[Tponomxenue TabIUIBI 9

1 2 3 4 5

Chipas knetyatka, % He Oosee 30 33 35 30,0
CrIpas 3011a, % He 6ojee 10 11 13 75
Macasanas kuciora, % He 6osee 0,1 0,2 0,3 0,03
MonoyHas KUCI0Ta B 00IIEM KOJINYECTBE 55 50 40 87,4
(MOJ0YHOH, YKCYCHOM, MacCIsIHOM) KHCIIOT, % HE

MeHee

pH cuiioca 3 KyKypy3sl 3,8-4,3 3,7-4,4 3,6-4,5 3,8
KapoTuH B cyxoMm BeliecTBe MI/KT, HE MEHEe 20 20 10 27,6

Kak BUIHO W3 TpeICTaBIIEHHON TaONHIIBI, CHIIOC C 3aKkBackoi «Ka30Mocmim» mo Takum
IIOKa3aTeNsiM, KaK MaccoBasi 10JIs1 CyXOro BEIECTBA, MAaCCOBas 10JI1 B CYXOM BEILECTBE CHIPOTO
OPOTEHHA, MPOIEHT MOJOYHOW KHCIOTHI OT OOINEro KOJIMYEeCTBa OPTaHMYECKUX KHCIIOT,
CoJlep’KaHue KapOTHHA IPEBOCXOAUT HOPMBI, YCTAaHOBJIIEHHBIE 11 [IEPBOTO KJlacca.

MukpoOHoIOTHYeCKHe ~ HCCICNOBaHMS  TOKa3ajdl  IMPHCYTCTBUE B CHIIOCE
MOJIOYHOKUCIIBIX M TPONHOHOBOKHUCIBIX OaKTepHil M OTCYTCTBHE CIIOPOBBIX OakTepuil u
TUIECHEBBIX TPUOOB.

Ilo opraHonenTUYecKUM, MHMKPOOMOJOTHYECKMM UM XMMUYECKMM IOKa3aTelsiM
KYKYPY3HbIil cuiioc ¢ cyxoii 3akBackoi «Ka3zonocum» MOKHO OTHECTH K 1 Kjaccy KadecTBa.

Amnanu3 kayecTBa 00pa3lioB CeHaXka U3 )KUTHAKA npezcTaieH B Tabiuue 10.

Tabmuna 10 — TpeboBanus k kauecTBy ceHaxka corgacHo OCT 10201-97

Iloka3zarenn Hopwms! a1 knacca CeHaxx U3 )KUTHIKA
| | 11 ¢ 3akBackoi «Ka3zouocumn»
MaccoBast 1oJIsl CyXOro BEIIecTBa, 40-60 40-60 40-60 50,4
%
MaccoBast 07151 B CyXOM BEIIECTBE 12 10 8 12,5
CBIPOTO TIpOTenHA, % HE MECHEe
MaccoBast 107151 B CyXOM BEIIIECTBE 30 33 35 30,0
CBIPOH KJIeTYaTKH, %o HE Oosee
MaccoBast 10 B CyXOM BEIIECTBE - 0,3 0,6 -
MAaCIISTHOM KHCTIOTEI, % He 0osee
MaccoBast 10 B CyXOM BEIIECTBE 10 11 13 6,5
CBIPOH 303161, % He Oonee

Kak BuaHo w3 mpencraBieHHOW TaONMUIBl, BCE NPHUBEICHHBIE IOKA3aTeIn
COOTBETCTBYIOT BBICOKOMY Ka4eCTBY CEHaXa.

MukpoOnooruuecKkue MUCCiaeIoBaHUs MOKa3alu MPHUCYTCTBHE B CEHa)Xe C 3aKBACKOM
«Ka3zbuocum» MOJIOUHOKUCIBIX OaKTepHil W OTCYTCTBHE CHOPOBBIX OaKTEpUil M IJIECHEBBIX
rpuboB. B cenHaxxe 0e3 3aKBacKM OTCYTCTBOBAIM MOJIOUHOKHCIbIE OakTepuH, OJHAKO
MPUCYTCTBOBAJIU CIIOPOBbIE OAKTEPHUH.

[IpenmymiecTBOM CeHa)xka C 3aKBAaCKOW SABISIETCS TakKe Oojiee BBICOKOE CO/Ep)KaHHE B
HeM caxapa (Ha 0,8%), xanbius ( Ha 0,5%), dochopa (Ha 0,1%), xapotuna (Ha 3,9 Mmr/kr),
nepeBapuMoro npoterHa (Ha 0,7%) Mo CpaBHEHHIO C CEHAXKOM 0€3 3aKBaCKH.

[To opraHoienTUTYECKHUM, MUKPOOMOIOTHUYECKMM W OHOXMMHYECKHM I[OKa3aTessM
CeHaXX W3 JKUTHSAKA, TNPUTOTOBIEHHBIH C 3akBackond «Ka3Omocui», MOXXHO OTHECTH K
KaueCTBEHHOMY KOpMY.

Takum oOpa3om, B pe3yabTaTe MPOBEACHHBIX UCCIIEOBAaHUM pa3paboTaHbl
ONTUMAaJIbHBIE MUTATEIbHBIE CPEIbI ISl KYJIbTUBUPOBAHUS MOJIOYHOKUCIBIX U
IIPONTMOHOBOKHUCIIBIX OaTepuii MpH MPOU3BOJICTBE 3akBacok «Kaz0mocui».
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YCTaHOBIEHO, YTO CPOK TOJHOCTH KHJIKOW 3aKBAaCKH MPHU XpaHEHUU Oe3 MpPOTEeKTopa
npu Temmeparype 6-8 C COCTaBIsieT 3 Mecsla CO JHsS W3TOTOBICHHS, a C Caxapo3oH WiIH
caxapo30i B COYETaHUH C JKEJTATUHOM B KaueCTBE MPOTEKTOPOB — 4 MecsIia.

[Ipu mpousBoacTBe cyxoil 3akBacku «Ka3duocuim» cyOIMManMOHHOE BBICYIIUBAHUE
KOHI[EHTPUPOBAHHON C TOMOIIbIO HEHTPU(PYrHpoBaHUS OMOMACCHI OaKTepUil TPOBOMST C
UCIIOJIb30BAHUEM B KauecTBe MHPOTEKTOpoB 7% caxapossl, 1,5% xematnHa u 7% cyxoro
00€3:KUPEHHOT0 MOJIOKAa. B KadecTBe HAMOJHUTENS MPU CTAaHJAPTU3ALMU CYXOTr0 KOHIIEHTpaTa
OakTepuil 10 HEOOXOIUMOrO THUTPa PEKOMEHJOBAHO HCIOJB30BATh CyX0€ 00€3KUpPEHHOE
MOJIOKO WJIM KapTOQEIbHBIN KpaxMai. Y CTaHOBJICHO, YTO TIPU XPAHEHUHU B XOJIOMILHUKE CPOK
TOJTHOCTU CyXHX InpenapatoB «Ka3z0mocumy», MpUroTOBIEHHBIX 10 pa3paboTaHHON TEXHOJIOTHH,
cocTaBiisieT 12 mecsieB co AHS U3rOTOBJICHUS.

[TokazaHo, 9YTO ¢ MOMOIIBIO KUAKOM U cyXoil 3akBacok «Ka30uocmin MOXHO MOITy4YaTh
KAueCTBEHHBIA KOPM U3 PA3JIMYHOTO BUJIa PACTUTEIILHOTO CHIPbSI.
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CYHBIK ’KOHE KYPFAK TYPIHJE "KA3BMOCH.T" IIPEITAPATBIH JKACAY

Tyitin

Kyprizinren 3eprreynep HoTmwkecinae "Ka3z0mocun" amibITKBICBIH OHIIPYAE CYT
KbIIIKbUIBI MEH MPOINUOH KBIIKbUIBI OaTepHsulapblH ©cipy YILUIH KOJailibl KOPEKTIK opTranap
IAUBIHIAIBIHIEL.

6-8'C TemmepaTypana NPOTEKTOPCHI3 CAKTAY Ke3iHe CYMbIK alIbITKBIHBIH KapaMIBLUIBIK
Mep3iMi JaiblHAaNFaH KYHHEH Oactam 3 aiiipl, al NMPOTEKTOp peTiHIE JKeIaTHHMEH Oipre
caxapo3aMeH HeMece caxapo3aMeH Oipre 4 aiipl KypalTbIHbl aHBIKTAJIBIHIBI.

"Ka3bmocun" Kyprak ambITKBICHIH OHIIPY Ke3iHae OakTepusutapiblH OMOMAacCachiH
neHTpudyramay keMeriMeH KOHUBUITBUIFAH CyOIMMAIMSUIBIK KENTipyai MpOTeKTop perinae 7%
caxapo3a, 1,5% xenatus xoHe 7% KYpFaK MalChI3IAaHABIPBUIFaH CYTTI MaijanaHa OTBIPHII
Kyprizenl. bakrepusimapIplH KypFak KOHLIEHTPAThIH KaKeTTI TUTpPre CTaHAApTTay Ke3iHJe
TONTBIPFBIII  PETIHAE MAaMCBI3 CYT YHTarbl HEMece KapTol KpaxXMaslbl YCHIHBIJIAJBI.
ToHa3bITKBIIITA CaKTay Ke3iHAe JalblHOAFaH TEXHOJOrWs OOWBIHINA  JalbIHIAIFaH
"Kazouocun" Kyprak npenapaTTapbIHBIH XKapaMIBUIBIK Mep3iMi JaibIHAaNFaH KYHHEH Oacrtar
12 aifapl KYpalThIHBI AaHBIKTAJIBL.

"KazOmocun" CyHBIK >KOHE KYpFaK AaIIbITKBICBIHBIH KOMETIMEH OpTYpJi ©cCiMIIK
HIMKI3aThIHBIH TYPJIEPIHEH canalibl a3blK adyFa O00JaThIH/IBIFbl KOPCETUII.

Kiarri ce3mep: Oaxrepusnap, CYTKbIKBUIbI, MPOMHOH KBIIIKBUIBI, HPOTEKTOpIap,
aIlIBITKBI, KYJIbTUBUPIICY, KOHLIEHTpAT.
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CREATION OF KAZBIOSIL BIOPREPARATION IN LIQUID AND DRY FORM

Summary

As a result of the studies, optimal culture media for the cultivation of lactic acid and propionic
acid baterias in the production of Kazbiosil starters were developed.

The shelf life of the liquid starter during storage without a tread at a temperature of 6-8 ° C is
found to be 3 months from the date of manufacture, and with sucrose or sucrose in combination with
gelatin as protectors - 4 months.

During production of Kazbiosil dry starter, sublimation drying of bacteria biomass concentrated
by centrifugation is carried out using 7% sucrose, 1.5% gelatin and 7% defatted milk powder as
protectors. It is recommended to use dry defatted milk or potato starch as a filler when standardizing the
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dry concentrate of bacteria to the required titer. It was established that when stored in a refrigerator, the
shelf life of Kazbiosil dry preparations prepared according to the developed technology is 12 months
from the date of manufacture.

It has been shown that with the help of liquid and dry starter "Kazbiosil" it is possible to obtain
high-quality feed from various types of vegetable raw materials.

Key words: bacteria, lactic acid, propionic acid, protectors, starter, cultivation, concentrate.

Feed plays a decisive role not only as the main source of animal productivity, but also to
a large extent characterize the production efficiency of the industry, since more than 50% of the
costs fall on feeding.

Among the activities to strengthen the livestock feed base, one of the leading places
belongs to the production of high-quality silage feed, which should occupy the main share in
winter livestock rations.

Silosated food is universal, as it provides the animal body with proteins, carbohydrates
and essential vitamins. Reducing nutrient losses and improving the quality of harvested
herbaceous feed is a real reserve for intensification of fodder production and acquires a strategic
direction at the present stage.

Recently, the technology of silting feed with the use of biological preservatives has
become widespread. The live lactic acid microorganisms contained therein cause a rapid
decrease in pH due to the formation of lactic acid. In a short time, food is preserved with the
preservation of dry matter, protein, vitamins and other nutrients.

Currently, various preparations of silage starters are offered for biological preservation
of plant feeds. Known starter for siltation and haemorrhaging of plant feeds "Biotrophe 2 +"
(Russia) based on strains of lactic acid bacteria Lactobacillus plantarum and Enterococcus
faecium [1].

Lactobifadol preparation [2] containing a combination of bacterial mass in the form of
Lactobacillus acidophilus and Streptococcus faecium is intended for silting green mass of
fodder crops. The use of the biologics improves the quality of the obtained feed by increasing
the protein safety, the specific weight of lactic acid and the nutritional content of the feed in
general, but it is not able to protect the silage from high-saccharide plants from overoxidation,
which can cause acidoses in animals.

A number of other bioconservatives are also known: Litosil (Ukraine), Laxil (Belarus),
universal starter (Nizhny Novgorod, Russia), Microbelsil (Czech Republic), Bonsilage and Bio-
sil (Germany), Biomax 5 and Biomax GP (Denmark), etc., containing mixed cultures of lactic
acid bacteria. At the same time, the same sourdough is used for canning both easily and
difficult-to-suck plants. In this case, coarse feed silage is possible only after preliminary
treatment, as well as in a mixture with easily sifting plants or with various additives: grain
waste, molasses, flour, whey, etc. [3].

The technology of preparation of a silo with use of the bacterial Kazbiosil ferment
specialized for vegetable raw materials of a certain type is offered Promyshlennaya
mikrobiologiya LLP: difficult to suck plants (a clover, a cock's head, a lucerne, cereals grass
mixtures, the reed natural forbs) straw and other coarse-rolling remains of crop production,
high-sugary easily siloed plants (corn, sunflower, a sorghum) in optimum and highly damp (75-
85%) growth phases.

The Kazbiosil biopreparation [4] consists of highly active strains of lactic acid and
propionic acid bacteria. Amylolytic lactic acid streptococcus lactis diastaticus (ALC), which is
part of a specialized bacterial starter, has a complex of hydrolytic enzymes that can involve not
only simple sugars, but also complex polysaccharides, for example, dextrin and starch, in lactic
acid fermentation. Therefore, it is used to preserve difficult-to-suck feed with a humidity range
of 60 to 80%. Lactobacillus pemtoaceticum pentose-inhibiting lactic acid bacteria (P-SLAB) are
active acid-forming agents when using pentose sugars of non-food raw materials, therefore they
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are recommended for straw siltation. When straw is moistened with 1% saline solution till
moisture content is 65-70%, bacteria ferment xylose and arabinose with formation of organic
acids, acidifying feed till pH 4.4-5.2. Propionic acid bacteria Propionibacterium shermanii
(PKB) form propionic and acetic acids when fermenting sugars and organic acids, are a
producer of vitamin Bj,. The feed is prevented from peroxidation and moulding, enriched with
vitamin By,. They are used in conjunction with ALC in the siltation of highly saccharide plants.

Creation of specialized bioconservants for different types of plant raw materials allows
to expand the range of plants and wastes of field growing involved in fodder production for
preparation of high-quality silage or haylage.

The product is available in the form of a liquid culture and a uniform white to cream
powder [5, 6].

These facts indicate the high effectiveness of the Kazbiosil biologic, the prospects for
increasing its activity and widespread implementation in practice.

The purpose of the studies was to increase the effectiveness of the Kazbiosil biologic in
liquid and dry form by selecting the optimal composition of the culture medium for culturing
bacteria, protectors for preserving the viability of bacteria in a liquid and dry preparation, a
filler for standardizing dry concentrated preparations, as well as testing the obtained biologics
when preserving plant feed.

Materials and methods of reaserch

Strains of bacteria were used in the work: Streptococcus lactis diastaticus Ak-4,
Lactobacillus pentoaceticum A-25 and Propionibacterium shermanii S-8.

Two variants of agarised culture media were used to maintain lactic acid and propionic
acid bacteria cultures.

The first medium has the following composition (g/l): corn extract - 15.0 (dry matter);
glucose - 20.0; (NH4)2SO4 — 1,0; KN2POy - 0.3; KoNPO,4 - 0.7; NaCl - 0.7; KCI - 0.7; peptone -
3.0; MgSO,4 x7H,0 - 0.5; CoCl, — 0,01; CaCO3 - 10.0; microbiological agar - 12.0-15.0;
drinking water based on volume increase to 1 |; pH 6.5-7.0.

Agarized culture media (g/l) were used to maintain the cultures:

ALS

Corn extract (dry matter) - 15.0; soluble starch - 10.0;

chalk - 10.0; yeast autolysate (with content of 0.6% amine nitrogen) - 10.0; agar - 20.0;
drinking water based on bringing the volume of the medium to 1 liter.

P-SLAB

Corn extract (dry matter) - 15.0; xylose or glucose - 20.0;

NaCl - 2,0; MgSO, — 1,0; CaCOg3 — 10,0; agar - 20.0; drinking water based on bringing
the volume of the medium to 1 liter.

PAB

Corn extract - 15.0 (dry matter); glucose - 20.0; ammonium sulphate - 3.0; cobalt
chloride - 0.01; chalk - 20.0; agar - 20.0; drinking water - up to 1 liter.

The same culture media but no agar were used to prepare the mother liquor.

The content of viable lactic acid and propionic acid bacteria cells was established by
inoculation from dilutions 10107 and 10°® into petri dishes with the appropriate culture
maintenance medium. After 3 days of cultivation, the grown colonies were counted in the
thermostat.

Microbial abundance and biochemical parameters in silage samples were determined by
conventional methods [7-9].

Research results and discussion
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Studies were carried out to select the optimal conditions for culturing strains of lactic
acid and propionic acid bacteria. The nutrient medium is based on a corn-sugar medium
consisting of lactic acid bacteria from corn extract (1.5% by dry substance (sv) and sucrose
(0.5-1.0%), for propionic acid bacteria - corn extract (1.5% by sv), glucose (2.0%) and CoC, (1
mg%).

Another variant of the culture medium is optimized by adding starch as well as other
components to its composition. The optimized composition of the fermentation culture medium
for lactic acid bacteria contains (%): corn extract - 2.0 (dry matter); sucrose - 1.0; starch - 0.5;
MnSO, — 0,02; drinking water - the rest. The composition of the fermentation medium for
propionic acid bacteria is as follows (%): corn extract - 2.0 (dry matter); glucose - 1.0; starch -
0.5; ammonium sulphate - 0.3; cobalt chloride - 0.01; drinking water - the rest.

The 3rd variant of the culture medium is combined for lactic acid and propionic acid
bacteria, having the following composition (%): corn extract - 1.5 (dry matter); glucose - 2.0;
(NH;)2SO,4 — 0,1; KN,ROy4 - 0.03; Ko;NPO,4 - 0.07; NaCl - 0.07; KCI - 0.07; peptone - 0.3;
MgSQO4x7H,0 - 0.05; CoCl, —0,01; CaCOs - 1.0; drinking water - the rest.

The 4th version of the culture medium (MRS) for lactic acid and propionic acid bacteria
has the composition, %: yeast extract - 0.5; meat extract - 1.0; peptone - 1.0; glucose - 2.0;
ammonium citric acid - 0.2; sodium acetic acid - 0.5; tween-80 - 0.1;

KH,PO, — 0,2; MgSO4x7H,0 — 0,02; MnSO4x4H20 — 0,05; ammonium sulphate - 0.1; CoCl, —
0,01; drinking water - the rest.

Culture media were inoculated with 5% masterbatch. Cultivation was carried out in
flasks in a thermostat at a temperature of 28-30 °C - PAB and P-SLAB, at 35-37 °C - ALC and
32-33° C - ALC + PAB for 18-24 hours.

The results of growing lactic acid and propionic acid bacteria on the above-described
culture media are presented in Table 1.

Table 1 - Comparative characteristics of bacterial growth on different nutrient media

Culture name Culture Media Options Cell titer, bin/mL
corn and sugar 1,0+0,2
P. shermanii C-8 optimized 2,8+0,3
combined 2,5+0.3
MRS 3,0+£0,3
corn and sugar 1,0+0,3
Lactobacillus pentoaceticum A-25 optimized 1,9+0,3
combined 1,5+0,3
MRS 2,2+0,3
corn and sugar 1,0+0,3
Streptococcus lactis diastaticus Ax-41 optimized 3.240.3
combined 2,9+0,3
MRS 3,8+0,3

It was found that less accumulation of bacterial cells of lactic acid and propionic acid
bacteria occurs on corn-sugar medium, more - for all studied crops - on optimized and MRS
medium, which can be used for the production of liquid preparations "Kazbiosil."

Thus, for the cultivation of cultures Streptococcus lactis diastaticus Ak-41 and
Lactobacillus pentoaceticum, the composition of the nutrient medium containing corn extract
A-25 selected - 2.0 (dry matter); sucrose - 1.0; starch - 0.5; MnSQ, -0.02, drinking water - the
rest. Optimal 35-37°C cultivation temperature for ALC and 28-30 °C for P-SLAB, cultivation
duration - 18-24 hours.
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For cultivation of propionic acid bacteria, a nutrient medium is recommended,
containing (%): corn extract - 2.0 (dry matter); glucose - 1.0; starch - 0.5; ammonium sulphate -
0.3; cobalt chloride - 0.01; drinking water - the rest. Optimal cultivation temperature 28-30°C,
duration - 18-24 hours. Co-cultivation of ALC + PAB at 28-30°C for 24 hours can be carried
out on this culture medium. obtaining a starter for siltation of high-saccharide plants.

For culturing strains of lactic acid and propionic acid bacteria included in the
composition of the starter "Kazbiosil," the culture medium of the above composition is also
suitable.

To stabilize the viability of bacteria when stored in liquid cultures, 7% sucrose, as well
as 7% sucrose in combination with 1.5% gelatin, were investigated as protectors. The protectors
were added to the liquid cultures before being stored in a refrigerator at a temperature of 6-8°C.

The results of storage of the liquid product Kazbiosil with and without protectors are
presented in Table 2.

Table 2 - Results of storage of liquid product "Kazbiosil" at 6-8°C

® £ Content of viable cells in the liquid product after storage, CFU/g
% % = Initial After 1 After 2 After 3 After 4 After 5
OEG month month month month month
S. lactis diastaticus Ax-41
1, 1,8+0,3x10° | 1,5£0,3x10° | 1,4+03x10° | 1,2402x10° | 6,4+0,3x10° | 5,0+0,5x10’
1, 2,0£0,5x10° | 1,8+0,4x10° | 1,940,5x10° | 1,6+0,3x10° | 5,5+0,4x10° | 7,3+0,6x10’
1 1,4+0,2x10° | 1,240,3x10° | 1,1+0,4x10° | 1,040,3x10° | 1,9+0,6x10° | 1,7+0,7x10’
2, 32+0,4x10° | 3,0£0,3x10° | 2,5+0,4x10° |2,5+0,3x10° | 6,3+0,5x10° | 6,0+0,6x10’
2, 3,5+0,4x10° | 3,4+0,5x10° | 3,240,3x10° | 2,4+0,4x10° | 6,1+0,4x10° | 4,1+0,6x10’
25 2,9+0,3x10° | 2,5+0,4x10° | 2,2+0,4x10° | 2,0+0,3x10° | 2,0£0,7x10° | 5,5+0,6x10’
L. pentoaceticum A-25
1 2,5+0,6x10° | 2,5+0,4x10° | 2,0+0,5x10° | 1,5+0,5x10° | 5,3+0,6x10° | 4,2+0,7x10’
1, 2,1+0,5x10° | 2,0+0,3x10° | 2,0+0,7x10° | 1,8+0,3x10° | 5,2+0,2x10° | 4,5+0,5x10’
1, 1,6£0,4x10° | 1,440,3x10° | 1,240,3x10° | 1,040,2x10° | 1,0+0,3x10° | 2,0+0,7x10’
2 2,4£0,3x10° | 2,2+0,5x10° | 1,8+0,2x10° | 1,6+0,1x10° | 5,5+0,7x10° | 4,5+0,3x10’
2, 2,3£0,3x10° | 2,0£0,5x10° | 1,6£0,2x10° | 1,4+0,1x10° | 5,0+0,7x10° | 4,7+0,3x10’
25 2,0+0,3x10° | 1,7+0,5x10° | 1,3+0,2x10° | 1,0+0,1x10° | 4,0£0,7x10" | 2,1+0,3x10’
P. shermanii C-8
1 2,5+0,6x10° | 2,5+0,4x10° | 2,0+0,5x10° | 1,5+0,5x10° | 5,0£0,6x10° | 4,2+0,7x10’
1, 2,1+0,5x10° | 2,0+0,3x10° | 2,0+0,7x10° | 1,8+0,3x10° | 5,4+0,2x10° | 4,3+0,5x10’
1, 1,6£0,4x10° | 1,440,3x10° | 1,240,3x10° | 1,040,2x10° | 2,0+0,3x10° | 2,3+0,7x10’
2, 2,7£0,3x10° | 2,4+0,5x10° | 2,040,2x10° | 1,8+0,1x10° | 5,0+0,7x10° | 4,3+0,3x10’
2, 2,4£0,3x10° | 2,2+0,5x10° | 1,8+0,2x10° | 1,6+0,1x10° | 5,5+0,7x10° | 4,2+0,3x10’
23 2,4£0,3x10° | 1,4£0,5x10° | 1,240,2x10° | 1,0£0,1x10° | 4,0£0,7x10" | 2,0+0,3x10’
Note - 1 - optimized medium, 2 - MRS medium. Denominators - 1 - protector - 7% sucrose in
combination with 1.5% gelatin, 2 - 7% sucrose, 3 - control without protector.
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As can be seen from the presented table, the number of viable bacterial cells is
maintained at the required level when the liquid preparation is stored in the refrigerator for 3
months in all test variants. After 4 months, the standard titer was maintained in all cultures on
both culture media using 7% sucrose in combination with 1.5% gelatin or 7% sucrose as
protectors. In other variants, the cell titer is within the limits of 4,0+0,7kh10’- 1,9+0,6kh10°
CFU/ml, which is below the standard level (5.0x10° CFU/mI). After 5 months storage in all
liquid formulations, the titer was nx10’ CFU/m.

Thus, the shelf life of the liquid starter when stored without a tread at a temperature of 6-
8°C is 3 months from the date of manufacture, and with sucrose or sucrose in combination with
gelatin as treads - 4 months.

To obtain a dry preparation, the grown liquid culture was concentrated by centrifugation
10-12 times, then 7% sucrose + 1.5% gelatin was added as a protector, or these components
were combined with 7% defatted milk powder (SMP). After thorough mixing, the resulting
slurry was poured into metal trays and dried in a freeze dryer Liobeta-35 under the following
drying conditions:

Freezing - 30°C - 10 h

Freezing - 60°C -5h

Vacuum - 0.9 mPA

Drying1-26°C-6h

Vacuum 1.0 mPA

Drying 2 +20°C - 18 h

Drying 3 +30°C-2h

Drying time 26 hours

The results of drying bacteria with different protective components are shown in Table

3.
Table 3 - Quality parameters of dry products obtained by the sublimation method
Strains Protective CF titer, Dry product titer,
components billion billion CFU/g
CFU/mL Initial After 5 After 12
months months
1 2 3 4 5 6
S. lactis diastaticus Ak-41 1 3,0 30,0 25,0 16,2
2 3,2 35,0 30,0 28,0
1 2 3 4 5 6
P. shermanii C-8 1 3,5 37,5 26,2 20,0
2 3,8 40,0 35,0 30,0
L. pentoaceticum A-25 1 2,8 33,5 23,0 18,0
2 2,5 35,0 28,7 23,0
Note - 1) 7% sucrose + 1.5% gelatin, 2) 7% sucrose + 1.5% gelatin + 7% SMP

It can be seen from the table that the use of both protectors produces qualitative dry
preparations containing viable cells in an amount of 30 to 40 CFU/g. However, when sucrose,
gelatin and SMP are used as a protector together, the survival of bacteria during storage is
slightly higher.

At production of dry preparations "Kazbiosil" it is necessary to standardize sublimation
dried concentrates of bacteria to titer of at least 2 billion. CFU/g.

The selection of excipients for the standardization of dry preparations was made on the
example of amylolytic lactic acid streptococcus (ALC). The parent preparation was prepared by
sublimation drying the centrifuged biomass using 7.0% SMP, 7.0% sucrose and 1.5% gelatin as
protective components. The titer of the dry product was 11x10*° CFU/g. Potato starch, wheat
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flour, dry defatted milk and bentonite were used to standardize the preparation to a viable cell
content of 10-18 x10° CFU/g.

To rapidly determine the survival of ALC in preparations with different excipients, a
method for predicting resistance was used, which consisted in warming drug samples at 60°C
for 15 minutes, followed by the determination of surviving cells (Table 4).

Table 4 - Effect of excipients used for product standardization on bacterial survival at storage

Filler during Bacterial titer at storage, CFU/g
standardization Initial After warming 3 months 7 months 12 months
up
Bentonite 13x10° 3x10° 8x10° 8x10° 7x10°
Wheat flour 10x10° 5,3x10° 2x10° 3x10° 2x10°
SMP 18x10° 13x10° 16x10° 14x10° 13x10°
Starch 17x10° 14x10° 15x10° 12x10° 11x10°

It has been found that the best survival of ALC occurs when using skimmed milk
powder and potato starch as a filler. In these embodiments, after warming up, the titer of
bacteria practically did not change. When wheat flour is injected into the preparation, the
number of viable cells after warming decreased by 1 order of magnitude.

After 12 months of storage in the refrigerator of standardized preparations, viable cells
in the amount of 2x10° to 13x10° CFU/g were installed in them. A larger number of bacterial
cells were detected in versions with dry defatted milk and potato starch, a smaller number - with
wheat flour. Thus, dry defatted milk or potato starch can be used to standardize Kazbiosil dry
starter.

The results for storage of Kazbiosil dry products standardized by SMP are presented in
Table 5.

Table 5 - Storage of standardized SMP of Kazbiosil dry products at + 6°C

Content of viable cells in dry preparations after storage, CFU/g

Batch No. Initial After 2 months | After 5 months | After 7 months After 12

months
ALC-1 2,5+0,2x10° 2,6+0,3x10° 2,5+0,6x10° 2,540,4x10° | 2,1+0,5x10°
ALC-2 3,2+0,5x10° 3,240,4x10° 3,1£0,3x10° 3,0£0,3x10° | 2,5+0,2x10°
ALC-3 2,9+0,2x10° 2,6+0,3x10° 2,5+0,5x10° 2,3+0,2x10° | 2,2+0,4x10°
PAB-4 3,5+0,4x10° 3,5+0,5x10° 3,0+0,3x10° 2,8+0,6x10° | 2,5+0,3x10°
PAB-5 2,6+0,5x10° 2,7+0,8x10° 2,5+0,6x10° 2,5+0,4x10° | 2,3+0,2x10°
PAB-6 2,7+0,3x10° 2,5+0,4x10° 2,5+0,2x10° 2,3+0,3x10° | 2,1+0,3x10°
P-SLAB-7 3,0+0,3x10° 2,840,2x10° 2,7+0,5x10° 2,540,4x10° | 2,240,2x10°
P-SLAB-8 2,8+0,2x10° 2,6+0,4x10° 2,5+0,3x10° 2,3+0,3x10° | 2,240,2x10°
P-SLAB-9 2,7+0,5x10° 2,6+0,4x10° 2,4+0,3x10° 2,440,4x10° | 2,3+£0,2x10°

As can be seen from the presented table, the number of viable bacterial cells during
storage of dry preparations in the refrigerator for 12 months remains at a sufficient level (not
less than 2.0 billion CFU/g) in all case studies.

Testing of Kazbiosil preparations during preservation of vegetable feeds was carried out
in Amiran LLP. At the same time, hay is laid from alfalfa and rye (50:50) with liquid leaven
"Kazbiosil" -ALC, corn silage - with leaven "Kazbiosil" -ALC + PAB.

1 ton of liquid starter was used per 30 ml of silage feed, which was diluted in 1 | of
drinking water. For 100 tons of feed, 5 liters of liquid starter were first diluted in 10 liters
(bucket) of water, and then in a barrel with 100 liters of water. The starter was introduced into
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the silage mass using a sprinkler, which is a 100-liter barrel with a dropper tube mounted on a
tractor ramming the silo.

The results of microbiological and biochemical analysis of samples of preserved feed
with Kazbiosil starter after 3 months of storage are presented in Table 6.

Table 6 - Microbiological and biochemical parameters of alfalfa, rye and corn silage

Experience Organic acids, % Microbiology,
options min/g
$ - NS free connected
- 2 < S
2 S = = [S]
=) = -c?g S } = £
£ = S > | o _ o _ 2 3 2
= 8 S = D 5 D 5 S S ©
z e < |® |8 s g |
&
Hay (alfalfa +| 60,0 | 44 | 420 | 0,02 |080|059| 00 |035| 00 | 44 | 30 |00
rye 50:50)
Silo (corn) 68,0 | 42 |100,0| 001|112 |056| 0,0 | 0,31 | 0,0 | 250 | 50 | 0,0

According to organoleptic indicators, corn silage had a wet straw color, the smell of
low-salted cucumber, the structure of the plant was preserved, the pH of the feed was 4.2. The
low content of ammonia in the feed indicates a suppression of the growth of putrid bacteria in it.

Microbiological studies showed the presence of lactic acid bacteria in the corn silo and
the absence of spore bacteria and mold fungi.

Based on the results of chemical analysis of corn silage, its quality was assessed in
accordance with existing standards. Comparative analysis of silo quality parameters is given in
Table 7.

Table 7 - Analysis of silo quality indicators in accordance with IS 10202-97

Indicator name Class Norm Corn Silo
I II 111 Sample

Dry matter mass fraction, 26 20 16 32,0
% not less than
Butyric acid, % not more than 0,1 0,2 0,3 0,0
Lactic acid in general 55 50 40 67,0
amount of (lactic, acetic, butyric) acids, % not
less than
pH of corn silage 3,8-4,3 3,744 | 3,6-4,5 4,2

As can be seen from the presented materials, according to the organoleptic,
microbiological indicators and the composition of organic acids, the sample of corn silage can
be classified as class 1 quality.

Senage from alfalfa and rye had a light khaki color, the smell was poorly preserved
vegetables, the structure of the plants was preserved. It contains lactic acid bacteria and is free
of spore bacteria and mold fungi (Table 5).

The presence of organic acids of lactic and acetic acids in the haylage and pH 4.4
indicate the passage of lactic acid fermentation and preservation of feed in the haylage.

Based on the obtained results, haylage quality was assessed in accordance with the
existing standard, which is presented in Table 8.
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Table 8 - Haylage quality in accordance with IS 10201-97

Indicator Class standards Alfalfa and rye
I Il 11 haylage
Dry matter mass fraction, % 40-60 40-60 40-60 57
Weight fraction of butyric acid, %, not - 0,3 0,6 0
more than

The given parameters for the mass fraction of dry substance and butyric acid in the
presented sample comply with the norm. All this indicates the receipt of high-quality food from
alfalfa and rye. The quality of corn silage and haylage from gritters prepared with dry
sourdough "Kazbiosil" in Altynsarino LLP of Kostanay region was assessed.

Based on the obtained results of microbiological and chemical analysis of corn silage
with Kazbiosil dry starter, its quality was assessed in accordance with existing standards.
Comparative analysis of silo quality indicators by main parameters is given in Table 9.

Table 9 - Corn Silage Quality Requirements (IS 10202-97)

Indicator name Class norm Corn silage
I 1I 111 with
sourdough
Dry matter mass fraction, % not less than 26 20 16 29,2
Mass fraction in dry substance 75 75 75 8,7
raw protein, % not less than
Raw fiber, % not more than 30 33 35 30,0
Raw ash, % not more than 10 11 13 7,5
Butyric acid, % not more than 0,1 0,2 0,3 0,03
Lactic acid in general amount of (lactic, acetic, 55 50 40 87,4
butyric) acids, % not less than
pH of corn silage 3843 | 3,744 | 3,645 3,8
Carotene in dry substance mg/kg, not less than 20 20 10 27,6

As can be seen from the presented table, the Casbiosil starter silo in terms of such
parameters as the mass fraction of dry matter, the mass fraction of raw protein in dry matter, the
percentage of lactic acid from the total amount of organic acids, the carotene content exceeds
the norms established for the first class.

Microbiological studies showed the presence of lactic acid and propionic acid bacteria in
the silage and the absence of spore bacteria and mold fungi.

According to organoleptic, microbiological and chemical indicators, Kazbiosil corn
silage with dry starter can be classified as class 1 quality.

Quality analysis of haylage samples from the granary is presented in Table 10.

Table 10 - Haylage quality requirements according to 1S 10201-97

Indicator Class standards Senage from the granny
[ ] i with sourdough "Kazbiosil"
Dry matter mass fraction, % 40-60 | 40-60 | 40-60 50,4
Mass fraction in dry substance of 12 10 8 12,5
crude protein, % not less than
Mass fraction in dry substance of 30 33 35 30,0
crude fiber, % not more than
Mass fraction in dry substance of - 0,3 0,6 -
butyric acid, % not more than
Mass fraction in dry substance of 10 11 13 6,5
raw ash, % not more than
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As can be seen from the presented table, all the given indicators correspond to the high
quality of haylage.

Microbiological studies showed the presence of lactic acid bacteria and the absence of
spore bacteria and mold fungi in the haylage with Kazbiosil starter. There were no lactic acid
bacteria in the haylage without starter, but spore bacteria were present.

The advantage of haylage with starter is also a higher content of sugar (by 0.8%),
calcium (by 0.5%), phosphorus (by 0.1%), carotene (by 3.9 mg/kg), digestible protein (by
0.7%) compared to haylage without starter.

According to organoleptic, microbiological and biochemical indicators, haylage from
granary prepared with Kazbiosil sourdough can be attributed to high-quality feed.

Thus, as a result of the studies, optimal culture media for the cultivation of lactic acid
and propionic acid baterias during the production of Kazbiosil starters were developed.

The shelf life of the liquid starter during storage without a tread at a temperature of 6-
8°C is found to be 3 months from the date of manufacture, and with sucrose or sucrose in
combination with gelatin as protectors - 4 months.

During production of Kazbiosil dry starter, sublimation drying of bacteria biomass
concentrated by centrifugation is carried out using 7% sucrose, 1.5% gelatin and 7% defatted
milk powder as protectors. It is recommended to use dry defatted milk or potato starch as a filler
when standardizing the dry concentrate of bacteria to the required titer. It was established that
when stored in a refrigerator, the shelf life of Kazbiosil dry preparations prepared according to
the developed technology is 12 months from the date of manufacture.

It has been shown that with the help of liquid and dry starter "Kazbiosil" it is possible to
obtain high-quality feed from various types of vegetable raw materials.
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