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OnmuMus’upoeaHbl

cpede. Paspabomana 3awumunas cpeoa 0as

numamenvhas cpeda u napamempul
wmamma Salmonella dublin Ne 160, cnocobcmeyowue HAKONASHUIO MUKDOOHBIX KIEMOK
BbLCYUUBAHUS

nepuoouuecko2o 2ayounHo20 KyabmMueupo8aHus
6 KyIbmypanbHol

CAJlIbMOHREILI. P€3yﬂbmambl uccnedo8anuil

UCnojlb306ansbl npu pa3pa6omke mexHoiocuu np0u3eodcm6a cyxod HCUBOL BAKYUHbL npOmMue cajlbMoHellesa

menam.

Keywords: Salmonella dublin Ne 160, periodic deep cultivation, concentration, protective environment drying, the vaccine.

Optimized culture medium and the parameters of periodic deep cultivation of the strain Salmonella dublin Ne
160, causing the accumulation of microbial cells in the culture medium. Developed a protective environment for
drying Salmonella. The results of the studies were used in the development of production technology of dry live

vaccine against Salmonella calves.

Axmyanvnocms. OIHEM U3 IIyTEH peIIeHUs
3amay paszButusd AIIK nocrtaBieHHbBIX mepen HayKou
ABISIETCSl pa3paboTKa, MPOU3BOJACTBO W NPUMEHEHHE
HOBBIX JKOJOTHYECKH 0e30macHbIX 3()()eKTHBHBIX
[IPenaparoB, TaKk KaK y XHMBOTHBIX, KaK M y 4EIIOBEKa,
UET NPUBBIKAHWE NPHUMEHSABLIMMCS IIperaparamM, 4To
CHIDKAeT HX HWMMYHHUTET, CIIOCOOHBIX O00ECHeunTh
HOPMaJIbHOC€ PAa3BUTUEC KHUBOTHBLIX, 4YTO CHOCO6CTByeT
[IOJIy4EHHUs1 OT HUX Kau4e€CTBEHHOM Nponaykuuu. B cBsa3u
C 9THM HCCIIEIOBaHUs N0 pa3paboTke U 0OecreYeHHro
IIPOJIOBOJILCTBUEM M OMOJIOTMUECKOM 3allMTHI JIIOAEH U
JKMBOTHBIX B CTpaHe sIBJIsieTCsl OCHOBHOM 3anaueid ATIK
Ha COBPEMEHHOM JTamle, 4YTO MAENaeT aKTyaIbHBIMH
Hay4HbIC N3bICKAaHWS, HAIIPABJICHHBIC HA PEUICHUE THUX
mpobeM.

CanpMoHemIe3 MOJNOAHSIKA BCTPEYaeTCs BO
Bcex crpaHax mupa. CalbMOHEINIe3bl UMEIOT OOJIBIIOoe
3MUAEMHUOIOTHIECKOE u 3MHU300TOJIOTHYECKOE
3HAYEHHE, U K HACTOALIEMY BPEMEHH HAyKe U IIPAKTUKE
n3BecTHb Oosiee 150 mx mpexpcrTaBuTeNel, pa3IMUHBIX
[0 aHTUICHHOW CTpyKType. Bo3OyaurensimMu y HUX B
OCHOBHOM SIBIISIIOTCA S. choleraesuis, S. enteritidis, S.
typhimurium, S.  typhisuis, 3HaYUTENBHO  pexXe
oOHapyxuBator S. gleser, S. dublin, S. voldagsen.
DOKOHOMUYECKHE TIOTepH OCOOEHHO OIIyTUMBI B
JKUBOTHOBOJUECKHX XO34HCTBaX € MPOMBILUICHHOMN
TexHojoruei [1, 2, 3,4, 5,6, 7, 8].

st cnenupuaeckoit
CallbMOHEIIC30B y AKHUBOTHBIX UCTIONB3YIOT
WHAKTUBHPOBAaHHbIE  ()OPMOJIKBACLIOBBIE  BAKI[HHBI
MPOTHB calbMOHe/Ie3a (mapatuda) TeasIT, a TakKe
JKUBBIC BaKIUHbI W3 ATrCHYWPOBAHHBLIX MTAMMOB
(IpoTHB callbMOHEIUIE3a TEJISIT, CBUHEH, MOPOCST, OBEIl
U 1Ip.), 3aperucTpupoBanHbie B PO [2, 3, 4].

JKuBoTHBIX BaKIMHUPYIOT NIPOTHUB
CabMOHEJJIe3a: TP BBISBICHUH KIMHUYECKH OONBHBIX
JKUBOTHBIX, MPU HAIWYUK abOPTOB CAIbMOHEIUIE3HON
STHOJIOTHH; TPH BBIBICHHH CAJIbMOHEIUIOHOCUTENICH,
MIPH MIOCTAaHOBKE MOJIOTHSAKA HA oTKopM [9, 10, 11, 12].

ITpousBoxcTBO BaKI[HBI MPOTUB
calbMOHEIJIE3a JOJKHBI YAOBICTBOPSTH TPEOOBAHUIM

PO UITAKTHKA
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I'OCT P 54064 - 2010 «BaxkuuHel HOPOTHB
CaJIbMOHEJIE3a JKMBOTHBIX JKUBEBIE. OOmume
TEXHUYECKHE YCIOBUI.

B Poccum  M3roToBISAIOTCA  CIENYIOLIME
BaKITUHBI IPOTUB CATBMOHEIJIE3a TEJIAT:

1. Bakmumaa ¢QopMosKBacIioBas  MPOTHB

caspbMoHeIe3a Ttemar — 1Y 46-21-166-75  —
ApmaBupckas 6nodadpuka.

2. BaknyHa npoTHB CaJlbMOHEJUIE3a TENST M3
aTTEHyHpPOBAaHHOIO INTaMMa cajbMoHemwa JlyOnuH-6
CTO  00482861-0048-2008 —  CraBpononbckas
6nodabdpuka.

3. Bakmuua npotuB monoxnsika KPC TY- 10-
19-565-87 — CraBponoibckast Oropadpuka.

4. BakuuHa NMPOTUB CaJbMOHEIUIE3a TEAT W3
aTTeHYHPOBAaHHOTO ITaMMa canbMoHeuia [y6omuH-6 —
OO0 HII® «/InaBak» O00JIEHCK.

5. Bakumna mpotuB monogaska KPC - OO0
HII® «/IlnaBak» O00NEHCK.

YkazaHHbIe BbIIIE BaKIIUHBI IPUMEHSAIOTCA OJIsL
npoduIaKTHKH caJIbMOHeJIe3a TEJISAT B
HeOaronoyryyHeIx xo3siicTBax. IMMyHuTET HacTymaer
Ha 10 - 12 nenp u npogomkaeTcs 6 MecsALEeB.

Cnexyer OTMETHTb, 4YTO CYIIECTBYIOLIas
TEXHOJIOTUS ~ W3TOTOBJICHUS ~ BakUWHBI  IPOTHB
cagpMOHeJuIe3a TelsAT u3 mramma Salmonella dublin
Ne 160 wmanompomsBoauTenpHa U Hed(P(DEKTHUBHA.

Hns  pemeHus  3TUxX  mnpobieM  HEOOXOIUMO
COBEPIIICHCTBOBAHUH TaKUX MIPOLIECCOB, Kak
MIPUTOTOBJICHHE MTUTATEIHHOM cpezbl JUIst
KYyJIbTUBHUPOBAHUA, OIITUMMU3aLUA yCﬂOBI/lﬂ
KyJIbTUBUPOBAHWH, pa3pabOTKa  3alUTHBIX  CpPel

BBICYIIMBAaHUS M CTaOWJIM3AIMU Iperapara B IpoIecce
qutensHoro xpanenus [9, 10, 11, 13, 14, 15, 16].

Hensto IPEeICTaBICHHOMN paboTsl -
COBEpIIICHCTBOBAHNE  TEXHOJIOTMM  IPOU3BOJCTBA
CyXOll HBOH BakUMHBI MPOTHUB CaAJIbMOHEIIE3a

TEJAT.
Jnst mocTuKeHHsT NaHHOW 1€ pellajuch
CIeAyoINe 3aJa4u:
- BeIOOp 3(PPEeKTHBHOTO M MPOM3BOIACTBA



BaKLMHEI mTamMma Salmonella;

- pa3paboTKa cocTaBa IMUTATSIILHOW CPEIbl IS
KYJIbTUBUPOBAHUS CAJTbMOHEIUT C JIYUIIHMHA POCTOBBIMHU
KauyeCTBaMU,

- ONTHMU3AIUS YCIIOBHIA KYJIbTUBHPOBAHUS;

- pa3paboTKa 3alIUTHBIX CPEJ BHICYIIUBAHUS U
cTa0winM3anuy Tpermapara B TPOIECCe JITHTEIBHOTO
XPaHCHUS.

Buibop agppexmusrnoco wmamma Salmonella
ona npouzéoocmea eaxyunvl. B Poccunm B OCHOBHOM
MPUMEHSIOT BaKIMHBI IPOTUB CalbMOHEIIE3a TENAT U3
IITAMMOB, BBIZICTICHHBIX B IIOJIEBBIX YCIOBHUSIX WIH
MOJYYEHHBIX CENEKIHOHHBIM MYTEM U3 II0JIEBBIX
IITAMMOB Hay4YHO-HCCIIE/IOBATEILCKUMU WHCTUTYTaMH
P®. VmnopTHble BakUWHBI JAJIs JTAaHHOW OOJIE3HU He
NPYKWINCHh W3-3a TOTO, YTO OHM TIOJIyYEHBI B JAPYIHX
TIOJIEBBIX YCIOBUSX.

B Ttabmuume 1 mnpexacTaBiIeHBl pe3yJbTaThI,

MOKa3bIBAOIINE HaKOIUICHHE KHU3HECTIOCOOHBIX
CaJbMOHEIUT Pa3IMYHBIX LITAMMOB B IHUTATEIbHOM
cpele Ha OCHOBe ImiepeBapa XOTTHHIEpa IIpH

KynbTuBUpoBaHuU B pepmerTepe AHKYM- 2M.
W3 mpencraBiieHHBIX Pe3yJIbTATOB BHIHO, YTO
HauOosmee  S((EKTUBHOEC  HAKOIUICHHE  OMOMAacChl

MPOMUCXOMUT Yy CAJIbMOHEIUIBI TaMM Salmonella dublin
Ne 160.

Ta6muma 1 - HakomieHue JKH3HECHOCOOHBIX
CAJIbMOHEJJT PA3JIHYHBIX IITAMMOB B NMUTATEIbHOI
cpelie Ha OCHOBe MepeBapa X0TTHHIepa

Hakormrenue caasMOHEII,
MJIpH/CM3
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0 0,25 | 0,08 | 0,02 | 0,15
2 0,5 0,25 | 0,06 0,8
4 1,6 1,55 1,1 1,3
6 2,7 2,75 2,0 1,4
8 35 [ 477 | 24 1,6
10 3,8 4.8 2.9 1,7
12 5,2 49 4.6 1,7

VYuuTeiBag 3TO, IpPU COBEPIICHCTBOBAHUU
TEXHOJIOTUM TMPOU3BOJACTBA CYXOW >KMBOM BaKIMHBI
HPOTHUB CaIbMOHEJIE3a TEIAT UCIOIb30BAIM IITAMM
Salmonella  dublin  Ne 160. Illtamm Oaxrepuit
Salmonella  dublin  momydyen nyTemM 00pabOTKH
ucxomnoro mramma C-96 wmyrarenom. Illtamm
nenonupoBan B komiekmuu [HUMCK wmm. JLA.
Tapacesmua moxy N 160 w  xapakTtepu3yercs
CJIEAYIOIMMU NIPU3HAKAMH.

Kynemypanono - mopghonocuueckue npusnaxu.
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I'pamoTpunaTensHas mHajoyka Ha IUIOTHBIX Cpelax:
MITA, w™MuHUManbpHas cpema C TIIIOKO30M, arap
XoTTHHTepa, KOJOHHH B S-hopMe, CPEeIHHX Pa3MepoB
MPaBUIBHON OKPYTJOH (OPMBI C POBHBIMH KpasMu
yepe3 18 u pocra npu 37 °C. Ha xwuzaxoii cpene (MIIB)

paBHOMEepHOe TmoMyTHeHHe dyepe3 4 - 6 4. Ha
MOJYXKHUIKOM arape nudy3HbIi pocT uepes 18 .
Dusuonozo-ouoxumuyeckue NPUSHAKU.

OnTtuMyMm TemnepaTypbl pocta U pH Tunmusbii mis

canbMoHen. He oOpasyer wunpon. Ilpomyumpyer
CepoBOJIOPOA, HE  Je3aMUHHpYeT  (peHHIamaHuH,
JeKapOOKCHIMpYeT ~ OpPHUTMH WM JIM3WH,  HE

JIeKapOOKCIINPYET apriuHrH. He yTummsupyer 1akTosy,
caxapo3y, pad¢unosy, agoHut, nHo3uT. COpaKUBaeT C
o0Opa3oBaHMEM KHCIOTHI M Ta3a TIJIIOKO3y, COpOHT,
MajbTO3y. 3aMeaieHHO (Ha 24 9 T03Xe POJAUTENHCKOTO
mTamMMa) cOpaKMBaeT paMHO3y, MaHHO3Y, YTHIH3UPYET
arap Ha cpene CumMeHca, TIMIEPUH Ha OyJibOHE
[rtepna. AykcotpodHOCT HUKOTHMHOBasE Kuciora, 50
MKT/MIL

Ceponozuueckue ceoticmea. ATTIIOTUHUPYETCS
"0" ceBopoTkamu 1, 9, 12; "H" ceiBopoTKamu gP, P.
Otromrenue Kk dary Py, gyBcTBHTENEH, 00pa3yeT sICHEBIC
Oomsmkn. OcTaTo4Has BHUPYJICHTHOCTH TSI OEIBIX
Mbleid maccout 12 - 14 r; JIMsy 3,2 - 107 knerok npu
BHYTPUOPIOIINHHOM BBEICHUH.

OHTEpOTOKCUTeHHASI aKTUBHOCTH OTCYTCTBYET.

HUmmynozennocmo. EJl oo 1022 KJIETOK TIpHU
BHYTpUOpromuHHOM BBeennn u EJlsy 107 kinetok npu
NEepOpaJbHOM BBEJICHHM 3alIUINAIOT OEJbIX MbIILIEH
Maccod 12 - 14 r or undeknun, BozBanHONW 10/1C
HCXOJHOTO BUPYJIEHTHOTO IITaMMa.

Tpusicusaemocmeo 6 opeanusme. IlpucyTcTByeT
B OpraHu3Me Mbleii B TedeHne 40 qHel.

Cmabunenocms. B pesymprate 5 - KpaTHBIX
MOCTIeIOBATEIbHBIX Maccaked mrtamma S. dublin 160
yepe3 OpraHW3M MBIIIEH €ro BHPYJICHTHOCTh HE
TTOBBIIIAETCSL.

I'enetnuecku mokasaHo, yto MyTaHT S. dublin
160 oOnamaer cympeccMpoBaHHOW Mytarmeidl cya (Ii-
AM® -  negUUUTHOCTBIO,  BOCCTAHABIMBAEMOIi
9K30reHHBIM II-AM®), KOTOpasi KOTpaHCIyLHpYeTCcs C
gacToToll 2 % coBMecTHO ¢ JokycoM ilv. Cympeccus
BBIpa)KaeTCs B CIOCOOHOCTH 3aMeJIEHHO
YTHIM3HPOBATH PAMHO3Y, IIUTPAT, TIUIEPUH, MaHHO3Y,
KOTOpasi BOCCTAaHABIIMBALTCA JOOABICHHEM 3K30TEHHOTO
u-I'M® u DOBBILIEHHOW  YYBCTBUTEIBHOCTH K
sK3oreHHoMy I-AM® [17, 18].

Paspabomra cocmasa numamenvHnoil cpeowl.
W3BecTHBl pa3nWyHbIE MHUTATENBHBIE CPEeNbl IS
KyJIbTUBHPOBaHUSA cajbMoHe (Ha ocHoBe BX, ®I'MC
unu amunonentunae) [11, 18].

[penBapurenbHO HCClIeI0BaHas o
ONTUMU3AIMY MUTATEIEHOW CPEIbl I BHIPAIUBAHUS
CalbMOHEJUI [OKa3ald, 4YTO POCT CAIBMOHEIUI B
MUTATEeNIbHOW Cpelie Ha OCHOBE IepeBapa XOTTHUHrepa
BEIIIIE, YEM Ha JIPYTHUX cpeax.

[lomyueHHBIE pe3yNbTAaTHl B3STHl 33 OCHOBY
MIPH ONTHMH3ALUU COCTaBa NHUTATEIBHOW Cpenbl s
TyOMHHOTO KYJIbTHBUPOBAHUS CaTbMOHEILIL.

Jns  ontuMuzaumy  cocTaBa  IIUTAaTENbHOM
Cpeibl  WCIOJB30BAIM  METOAbl  MaTeMaTHYECKOTO
TTAHUPOBAHKS SKCIIEpUMeHTa, Tima [1dD 2°,



Ha nHawanmpHOM »dTame pa3paOOTKu cocCTaBa
MUTATEIBHOW Cpelbl Al  CalbMOHEIUI BbIOpaHa
HWHCTPYKTHUBHAas cpeaa JIA IIPOMBINIJICHHOT'O
KyJIbTHBUPOBAaHUs CaJbMOHEIUI Ha OCHOBE IepeBapa
XoTTHHTEpa. Kunkyro MTUTATEIbHYIO cpeny
(MaremaTHyeckass MoOAeNb) Ha OCHOBE IiepeBapa
XoTTHHTEpa, MPUTOTOBWIIM IO CIIEIyIOUIed NpOIHCH,
Macc. %:

- mepeBap Xortuarepa - 20,0;

- enToH - 1,0;

- HaTpuid (POCPOPHOKUCIBINA JBY3aMEIICHHBIH -

0,8;

- XJIOpUCTHIN HaTpuii - 0,8;

- BoJia auctuiuiMpoBanHas o 100.

Kputrepuiem ontummzanuu (YY)  CIyKHIO
HAaKOIUIEHHE  JKM3HECNOCOOHBIX  CaJbMOHEIUT B
KyJbTypallbHOW KHIKOCTH. B kauectBe (pakTopoB
ONTUMU3AIIH MUTATEITBHON cpensl TIPUHSATHI
caenytrouue [19, 20]:

X - KOHIIEHTpALHS MIENTOHA,;

X, - koHmeHTpamus — ($ocHOpPHOKHCIOTO

JIBYy3aMEIICHHOTO HATPHS;

X3 - KOHIIEHTPAIHS JPOAIKEBOTO IKCTPAKTA.

[Tocne peanm3anyy SKCIIEPUMEHTOB IO IUIAHY
[I®D wu craructudeckold 0OpabOTKE HaHHBIX TIO
tdopmynam monyumiam ypaBHeHue perpeccun (1),
CBSI3BIBAIOIIIEE HAKOIUICHHE KH3HECTIOCOOHBIX
CaJbMOHENI B  KyJbTYpPaJIbHOM  KHJIKOCTH U
KOHLIEHTPALIUI0 OCHOBHBIX KOMIIOHEHTOB MHUTATEIbHOU
cpenbl, KOTOpO€e aJIeKBATHO OIKCHIBAET
3KcnepuMeHTanbHble JaHHBIE (Fp = 3,73 < Fip =
4,10).

Y=27,49+3,02X,+2,81X,+4,33 X5+
+0,6X1X2+0,32X1X3+1,05X,X;5 1)

Dakropsr X1, Xz U X3 B ypaBHeHud (1) umerot
MOJOKUTENbHBIE KO3(dunmenTsl. Ha 3ToM ocHOBaHUH
¢ BEpOATHOCTHIO q = 0,9 MOXXHO czenarb BbIBOA, YTO B
YKa3aHHBIX HMHTEpBaJlaX BapbUpOBaHUS (HAaKTOPOB
HAaKOIUICHWE CallbMOHEUI IOBBIMIAETCA Kak IpH
YBEIMUCHUN KOHLEHTPALMKM TIENTOHA, TakKk W IpH
MOBBILICHUH KOHLEHTpaUui HaTpus (HocHOpPHOKUCIOro
JIBy3aMELICHHOTO0 M  KOHIEHTpPALUU  JPO}OKEBOTO
9KCTPAKTa.

Jis  nanpHEHIIEro MOMCKa ONTHMAJIBHOTO
COCTaBa IIMTATEJIFHOH CpPEAbl HCIOIBb30BAIN METOJ
«KPYTOT'0» BOCXOKACHHS.

Ha pucynke | mpencraBieHbl —JaHHBIE
3aBUCHMOCTH HAKOIUICHHSI CalbMOHEIUI OT COCTaBa
KOMIIOHEHTOB TMHUTATENBbHOW cpenbl no 1miany [1dD u
KPYTOTO BOCXOXKJECHHUS.

ITo ompitam 9 - 11 pucynka 1 BumHO, YTO
JlanbHe1Iee JIBIDKEHUE o IpalueHTy
Mano3((eKTUBHO, Tak KaK JOCTUTHYTOE B OMbBITax 9 -
11 HakoIUJICHHE XU3HECTIOCOOHBIX canbMoHew (39,6 —
40,3 Mapa/cM’) paBHO WITH HE3HAYUTENHHO GObIIIE.

Ilo  pesympraram II®D wu  kpyroro
BOCXOXKJCHUSI TPUHATO pEIIeHHe 00 OKOHYaHUH
MIONCKA  ONTHMAJIBHBIX  KOHIIEHTPanMii  OCHOBHBIX
KOMITOHEHTOB MUTATEIHHON cpensl Ut
KyJIbTHBUPOBAHUS CAJIbMOHEILI.
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HOMEP NMMTATENBHOA cpeabl

Puc. 1 - 3aBHCHMOCTH HAKOILIEHHUS CAJBLMOHEI OT
COCTaBA KOMIIOHEHTOB MHTATEJIbLHOH cCpeabl IO
mwiany [P u KpyTOro BoCcXo:KIeHHS

HccnenoBanuss nNUTATENbHOW  Cpelbl I
KYJAbTUBUPOBAaHUSA  CaJIbMOHEUI 10  HAKOILUICHUIO
GakTepuaIbHOM MacChl u KOHLIEHTPALUH
KHM3HECTIOCOOHBIX KJIETOK [IOKa3ajly, 4TO

pa3paboTaHHas mNUTAaTeIbHAs CpeJa WMEET BBHICOKHE
pOCTOBBIE CBOWCTBA: HAKOIUICHHE IKHU3IHECTIOCOOHBIX
CaJIbMOHEIT Ha pa3pabOTaHHON MHTATEIBHON cpere
coctaBmio 32,6 — 39,6 MIpm/cM® [0 CPaBHEHHIO C
KOHTPOJIbHOM, B KOTOPOH HAKOTUIEHHE CaJIbMOHEII - HE
Gonee 5,2 Mpa/cm’.

Pa3zpaboTaHHas ¢ MOMOILBIO MaTeMaTHYECKUX
MCETOAOB IIJIAHUPOBAHUA OKCIICPUMEHTA IUTATCIIbHAsA
cpena Uil KyJbTHBUPOBaHHs CAJbMOHEI HA OCHOBE
mepeBapa XOTTHHTEpa, UMEET CICIYIOIIUI COCTaB, Mac,
%:

- nepeBap XoTTuHrepa - 18,0 —22,0;

- nenToH - 0,4 — 0,6;

- HaTpui (HOoCcHOPHOKUCITBIN ABY3aMEIICHHBIH -
0,3-0,6;

- XJopHucThId Hatpuii - 0,7 — 0,9;

- IPOXKKEBOTO dKCTpakTa - 3,5 — 5,0;

- BoAa auctwuposanHas 1o 100,0.

loToBast crepuibHasi TnMTaTeNbHas —Ccpeaa
nomxHa coaepxarb 160 — 180 Mr % aMHUHHOTO a30Ta U
umetb pH 7,6 — 8,0.

Bo BCEX UCCIIeIOBAaHHBIX o0Opasmax
CAIbMOHEIUT MOJNYYCHHBIX HA  ONTUMH3UPOBAHHOM
MMUTATeNbHON cpene, MOp(hOIOTHs, KyIbTypajbHBIE U
OMOXMMHUYECKHE CBOWCTBA OBUTH THIIMYHBIMHE TSI 3TOTO
mTaMMa, BBIPAIlEHHOTO Kak BO (pmakoHaX, Tak H
(dbepMenTepax - 1a00paTOPHBIX M TPOMBIIILICHHBIX.

Onmumuzayusi  ycioeutl  KyIbMusUpOSaHus.
KynbTHBHpOBaHHE CadbMOHEII W3  BAaKIIMHHOTO
mtamma  Salmonella dublin Ne 160 mnpoBoauiud B
J1a00paTOPHOM dbepMmeHTepe AHKYM-2M,
OCHAIIIEHHOM CUCTEMAMHU ABTOMATHYECKOTO

KOHTPOJIA U PEryJIMpOBaHUA OCHOBHBIX MNapaMEeTpOB

KyJabTUBUpOBaHMs (Temmepatypa, pH, eH, pO,).
[okaszaTenun NEPUOANIECKOTO pocra
MHKPOOPTaHU3MOB  (IJIUTEIHHOCTH (a3  pocTa,
MaKCHUMaJIbHAs yaeabHas CKOPOCTb pocra)
onpenensu rpagudeckum merogom [10, 21].

ITo pe3yabTaTam IpeJBapUTEIbHBIX
HCCIICIOBAHMMA paspaboran 1a00paTOPHBIH
periiaMeHT,  COTJlacHO  KOTOpOro  TiayOuWHHOE
HEePHOINIECKOe KyJIbTUBUPOBaHUE OaxTepuit



MPOBOJIIIN CIEAYIOUINM 00pa3oM.

[IpenBaputenbHo  BhIpamuBaroT 18 - 24
YaCOBYIO MAaTPUKCHYIO KYJIbTYPY CalbMOHEIUT B )KUIKOM
MUTATEbHOW CpeAe MO COCTaBy aHAJOTMYHOMY CO
cpe,uoﬁ KYJIbTUBHUPOBAHUSA B IMPOMBIINIICHHBIX
yCIOBUSX. 3aTeM MAaTPHKCHYIO KYJIBTYPY CajlbMOHEI
3aCeBalOT B CTEPWIbHYIO NHTATEIbHYIO Cpeloy B
cootHoureHnu 5 - 10 % ot ee oObema B depmeHTEpE H
KynbTuBUpYIOT Iiprt (37 + 1) °C B Teuenwue 8§ - 10 gacos.

ITocne 3aceBa (epMeHTEpa OKHCIUTEIHHO-
BOCCTaHOBHTENBHBIH moTeHIman (eH) kxymprypanpHOi
XKHUIKOCTH cHmKaoT 10 (- 140) — (- 120) MB myrem
BBIJEP)KKU KYJIbTYpHI 0€3 MoJayy BO3LyXa HA adpallfio
U BBIKITIOYEHHONM Memanke. Jlagee 10 OKOHYAHUS
KyJbTUBHUPOBAHUA C MOMOLIbIO HM3MEHCHHUA pacxonga
Bo31yxa Ha a’paiuio (ot 0 mo 4,1 Ja/MHH) ¥ YHCIOM
oboporoB memanku (ot 50 gm0 380 006/MuH.)
MOJIIEPXKUBAIOT napruaHaIbHOE JlaBJIeHNE
pactBopeHHOro kuciopona (pO,) B KyJIbTypaJIbHOH
JKUIKOCTH Ha ypoBHe (15 + 5) % or HaceimieHus
kucioponom Bo3ayxa. ITogauert 10 % pactBopa NaOH
peryiupytoT pH KyJIbpTypaiabHOH JKHIKOCTH Ha ypOBHE
7,6 - 7.,8.

Pesxkoe moBbimienne pO,  (KOHIEHTpaIUs
pPacTBOPEHHOTO KHCIopoa cTpeMuthes kK 100) mpu
HEM3MEHHBIX pacxojie Bo3ayXxa U 000poTax MEIIANKH U
IpeKpaleHue cHkeHus pH KyJIbTypanbHON KUAKOCTH
(pH mnoBeimaercs no 7,9 8,0) yka3pIBaloT Ha
JMMUTHPOBaHNE MUTATEIbHON cpemoii  pocra
campMOHeT 1o rimokose.  Ilo  paspaboraHHOM
TEXHOJIOTUH KYJIbTUBHPOBAHMS OaKTEpUH NMPAKTUYECKU
MOJHOCTHIO ACCHUMIJIMPYIOT IOCTYIHYIO TJIIOKO3Y OT 5
10 10 pa3 B TeueHHE KyIbTHBHPOBAHMS.

OrpaHuueHuss 1O TJIOKO3€ CHHMAlT €e
npobHoi monmauert B Bupe 40 % pacTBOpa J03aMu 10
konnentpauun (0,1 - 0,2) % B nuTarensHO cpene. st
CpaBHEHHs NMPOBOAMIM KyJIbTUBHUPOBaHHE OaKTEepHil 1o
paHee NMPUHATON TEXHOJIOTHH.

CornacHO  MHCTPYKIMH  KYJbTHUBHPOBAaHHUE
CaJIbMOHEJJT OCYLIECTBISUIM Takke Ha J1labopaTopHOM
ycranoBke AHKVYM - 2M Ha nutarensHO# cpene,
NIPUTOTOBJICHHOW Ha OCHOBE IepeBapa XOTTHHIEpPa, TIPH
temneparype 36,0 - 37,0 °C, pH 74 7,5, 0e3
MepeMEIINBaHN M a’palliil B TEUCHHE JBYX YacoB
mocje 3aceBa. 3aceBHas Jngo3a 16 - 18 wacoBoit
KyJIbTYpBI calbMOHENT cocTaBisana 8 — 10 % k 00bEMy
nuraTesbHON cpeabl. Ilepen 3aceBoM B NUTATENIBHYIO
cpeny mobaBmsmum 0,2 % TIIOKO3BI, B IlepecueTe Ha
cyxoe BemecTBo, B Buae 40 % pactBopa. 3arem
KyJIbTUBUPOBaHHUE NMPOBOAWIM B TeueHue 18 - 24 gacon
MIPU TIOCTOSTHHOM a’paiuy MpH pacxojie Bo3ayxa 2 - 3
00./MuH. Yepes 2, 4, 6, 10, 12 yacoB pocrta onpeneisiiun
pH, KoHueHTpauuio OakTepuii B KyJbTYpaJIbHOH
JKUAKOCTH M depe3 5 wacoB pocra mobasmsumm 0,2 %
TJIFOKO3BI.

Paspabomxa 3AUUMHBIX cped ons
BbICYWUBAHUS BAKYUHBL U CIADUNUIAYUL npenapama 6
npoyecce  OnumenbHo20  Xpanenus. VlccrnenoBaHUA
BBDKMBAEMOCTH JTHO(DMIN3UPOBAHHBIX KYJNBTYpP, HX
3aBUCUMOCTb OT (1)1/13I/IKO-XI/IMI/ILIGCKI/IX CBOMCTB U
KOHICHTpalun HHI'PEIUCHTOB 33HJ,I/ITHOI>i CpCabl
MOKa3aJIo cienyrolee:

- MPUCYTCTBUE MOHO- M HHU3KOMOJEKYJISPHBIX
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oJIMTOcaxapoB (caxapo3sa, JaKTo3a, TI0K03a, COPOUTOI)
ABNSCTCA O0A3aTENbHBIM UISI CO3JaHMSA  IMAISAIINX
YCJIOBUH 3aMOpaXKUBAaHUS - BBICYILIMBAHUS
OaKkTepuabHbBIX CYCIIEH3UM. Otn BELIECTBA
s eKTUBHBI pU pacxolie K Macce Oakrepuit oT 3 110
15 %,;

- TIOBBIIIEHUIO CTa0MJIBHOCTH IIPEIapaToB
1ociie CyIIKA M B IIPOLIECCE XPaHEHHs CIIOCOOCTBYIOT
MIPUPOTHBIE M CHHTETHYECKHE BBICOKOMOJIEKYIIPHBIE
COCIMHEHUS - TONMcaxapuipl (IEKCTpaH, IEKCTPHH,
araposa), COJIM QIBIMHOBOW KHCIIOTHI, JKEIaTHH H
MOMUBUHWIIMPPOIUAOH. OTH  BEUIeCTBA  CO3JAIOT
3aIIUTHEIE O0apbepsl I KJIETOK IOCIIe BEICYIINBAHUS U
3¢ dexTUBHBI IPU pacxoje K Macce Oaktepuit ot 1 - 2
%. Ilpu Oonee BBICOKMX pacxogax (HCKJIrOYast
MOJIMCAaXapuibl) OHM YXYIIIAIOT YCJIOBUS YIaJeHUS
BJIaTH TIPY BHICYIIMBAHWH. THOMOYCBHHA U HATPUCBBIC
CONM TIIyTAMHAHOBOHN, JUMOHHOH U acKOpOWHOBOW
KHCIIOT, JIETKO OKHCIISISCH, OIOKHpyIOT
CBOOOTHOpaTUKANEHEIE W aMMOHO-KapOOHWIJIBHEIC
peakmum B Cyxod Omomacce (pacXxoa JTHX BEIIECTB
nmocratoueH oT 1 - 3 %). CuipHBIE HEOpraHUYECKHE
PEOYKTOPBI - CYIb(UTBI U THOCYJIb(GUT, HATPUT HATPUSI
TaKk K€ OTHECEHBI K cTabmim3aTtopam UL 3alIUTHBIX
cpen.

Jns  pemienus 3amaud MO ONTUMHU3ALUU
3alIMTHOM CpeAbl BBICYLIMBAHUS [Ji CaJIbMOHEILT
HCITIOJIb30BaJIk IUIaH IMOJTHOT'O (hakTopHOTrO

skcrepumenta [10D Tuma 2*. KpurepueM onruMusarim
«Y» g Haxoxzaenus ontuMansHOH 3C B mporecce
CyOJIMMaIIOHHOTO BBICYIITBAHUS BBEIOpaIn
KOHLIEHTPALHUIO JKUBBIX MHKPOOPTaHU3MOB 10 CYIIKH
OTHOCHTEJIPHO ~KOHLEHTPALMH  CaIbMOHEIUT  II0CTe
cymkd. Ilo maHHBIM TpeJBapUTENBHBIX — OIBITOB
BBIOpaHbI cienyone (HakTopsl 3aIIUTHON CPENbl st
CyOJIMMAIIMOHHON CYIIKH CaJIbMOHEILI:

X1 - KOHIIEHTpAIHs JKeJIaTHHA;

X2 - KOHIIEHTpALKUS caxapo3bl;

X3 - KOHIIEHTpALHsl THOMOYECBHHBI,

X4 - Boma wim Kamumit-dochaTHsiil Oydep
(K®DB).

Iocne peanmzany SKCHEPHUMEHTOB MO TIIAHY
[I®D wu cratucTuueckold oOpPaOOTKM JaHHBIX, TIO
dbopmynam, mMOMy4miId ypaBHeHHs perpeccun  (2),
IOKa3bIBAOIINE 3aBHCHUMOCTh COXPaHAEMOCTH
CaJIbMOHEJIJI OT KOHLIEHTPALMK OCHOBHBIX KOMIIOHEHTOB
3aILUTHOM CPENbI B IIPOLIECCE CYLLIKHU.

Y=66,87+7,16X,+9,47X,+7,69X3-4,07X,+
+5,89X1X2-5,37X1X4-2,81XoX3-2,01 XX 4-
-3,66X3X4-5,07 X1 X5X3+4,24 X1 X5 X4~
-2, 74 X1 X3X4-5,86X,X3X, 2)
VYpaBHeHus  perpeccur  (2)  OIMCHIBAIOT
BBEDKHABAEMOCTh KH3HECIIOCOOHBIX CaIbMOHEIUT TPH HUX
cymke. Ha oOcCHOBaHWM TIOMYyYeHHBIX JaHHBIX C
BEpOSATHOCTRIO = 0,9 MOXHO caenaTh BBIBOJ, YTO
YpaBHEHHUS 2) aJIeKBaTHO OTIMCHIBAIOT
oKcrepuMeHTaNbHble JaHHble (Fpe = 2,11 < Freop =
2,18). Dro o3Hawyaer, YTO B YKAa3aHHBIX HHTEpPBaIax
Bapbl/IpOBaHI/Iﬂ BBDDKUBACMOCTH CAJIbMOHCIII le/l CyIJ_IKe
3aBUCHUT OT KOHIIEHTPAIIM1 OCHOBHBIX KOMITOHEHTOB 3C:
X4 - KOHIIGHTpAIHXs JKeIaTHHa,



X3 - KOHIIEHTPAILHSI Caxapo3bl;

X3 - KOHIIEHTPALUSI THOMOYEBUHA;

X4 — MUCTHJUTUPOBAHHAS BOJIA.

I[Ipu 5TOM, BEDKHBAEMOCTH  CalbMOHEIDT
MOBBIMIACTCSI  NPH  yBENUYEHHUH  KOHIICHTPAIlUH
KeJaTHHA, Caxapo3bl U THOMOYHMBHHBL, a TaKXe NpPHU
HCTIOJF30BaHUH B KQ9ECTBE PACTBOPHUTEINS BOABI BMECTO
K®b, tax kxak X;, X, u X3 B ypaBHeHHE (2) HMEIOT
noJjoxuTenbHble koadduimentel. [Ipu ncnonszoBanue
B KauectBe pactBoputenss K®OBb, Bmecto BombI,
BBDKHBAEMOCTh CaJIbMOHEIUT YMEHBIIAETCS, IOTOMY YTO
X4 B ypaBHEHHUH UMEET 3HAK «-».

I[Ipu pa3paboTke TEXHOJIOTHH Iperapara
BEIOpaHa caxapo30-)KEJIaTHHOBAs 3allUTHAas Cpela,
cocTaB KOTOPOH ONITUMH3UPOBAH BEIIIIE
MIPeCTaBICHHBIM MaTeMaTHIeCKAM METOIOM
TUTAHUPOBAHUS IKCIIEPUMEHTA. Konnenrpanus
OCHOBHBIX KOMIIOHEHTOB B JAWCTHJUIMPOBAHHON BOJE
coCTaBWJIA!

enatud — 0,6 %;

caxaposa - 12,0 %;

TomoueBuHa — 0,6 %.

Caxapo3o - »KeJlaTWHOBas 3alllUTHas cpena
CMEIIIMBAETCS C KOHIICHTPHPOBAHHOW HA IEHTpHUdyrax
O6uomaccoii bakrTepuii B cootHomrenuu 1 : 0,5 ot o0bema
KyJNbTypallbHOW  JKAIOKOCTH  IIOCTYNHBIIETO  Ha
HEHTPUPYTHPOBAHUE.

Honyuenue cyxoii ocusoti eaxyunvt. Ilocne
TIIATEIBHOTO nepeMeInBaHus OaKTepHaAIBHYIO
cycrneH3uio pac(hacoBBIBAIOT C COOJIOACHUEM YCIOBUIA
aCeTHKH B CTEPHIbHBIC (IIAKOHBI 10 2 MI B 20 CM-.
HaruBHBI Marepuall 3aMOPaKHUBAIOT B XOJIOAUIIbHOU
ycranoBke Tthna NZ — 280/75. Ilpm noctmxeHun B
Marepuaie temneparypsl - 52 °C ero BbLIEPKHUBAIOT B
TEUCHHWE YeTHIpEX YacoB W  3aTeM  IPOBOJAT
cyOnuManyro. 3aMOPOKCHHBIH MaTepHual MeperpyKarT
B cyomumarop tuma TI'-50.5. HemocpenctBeHHO 3Tan
cyOnuMaIyy MpoBOAAT MPU TeMIIepaType Marepuajia B
nuamnasone ot - 36 1o - 30 °C B teyenne 12 yac. Dramn
JIOCYIIMBAHUS TIPOBOMAT HPH TEMIIEpaType MaTephala
+(26 = 1) °C B TeueHue 5 4acos.

o OKOHYaHUHU CyOIMMaIMOHHOT O
BBICYIIMBAaHUS  Kamepy CcyOnmmaTopa  3aloiHSIOT
CTEPWJIBHBIM, CYXHM BO3AyXoM. (DJIaKoOHBI 3aKPHIBAIOT
npobkamu THNa AB, HaKpHIBAIOT AJTIOMUHUCBBIMU
KOJIMauKaMH U 3aKaTbiBatoT [15].

Koumpono  kauwecmea  cyxoui  oicusoul
sakyunvl. OOpa3lbl CyXOW >XUBOW BAaKIUHBI IMPOTHB
CaIIbMOHEJIe3a WCTBITHIBAIA  Ha O€3BPEIHOCTh U
HMMYHOTE€HHOCTh Ha MOPCKHX CBHHKAaX W KPOJHKAX.
Baknpna He BBIBBIBAIM THOENh KUBOTHBIX U
HEKpPOTHUYECKHE IPOIECCHl HAa MECTe BBEICHHS €€ B
teyenue 10 cyTox HaOIIOeHNS.

O6cyxaeHune pe3ynbTaToB

KyneTuBUpOBaHME  KyJIbTHUBHUpOBaHUA  S.
dublin mt. Ne 160 Ha ONTHMH3MPOBAHHOW IO
COCTaBy MUTATEIbHON cpene u o
ONTHMHM3UPOBAHHBIM napamerTpam, 10Ka3ao
NEePCIEKTUBHOCT  pa3pabOTaHHOW  TEXHOJOTHH
HaKOIUJICHHS callbMOHeIT (Tabaumna 2).

[Ipy  TmpPOM3BOACTBE BaKUWH  Ba)KHBIMHU
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TEXHOJOTUYECKUMHU U IKOHOMUYECKUMHU (aKTOpamu
SBISIOTCS HAKOTUIEHHWE >KM3HECMOCOOHBIX OaKTepuid
n MMPOAOIKUTECIIbHOCTD KYJIbTUBUPOBAHUA.
[ToBbimieHHe BbIXOJA OHWOMAcChl CaJIbMOHET |
COKpameHue NpogOIKUTECIbHOCTHU KYJIbTUBUPOBAHUA
MO03BOJISIET COKPAaTUTh MPOIOJDKMTEIBHOCTh LIHKJIA
paboTel 00OpynOBaHUS IS TOJNYYSHHS €IXUHHULBI
BAKIMHBI, YBEJIMYHUTH YHUCJIO LHKIOB pabOTHI
obopynoBaHWS TpH  MPOU3BOJACTBE  BAKIMHBI,
CHU3UTH TPYAOBBIE M DHEPreTHYECKHE 3aTpaThl Ha
MPOM3BOJICTBO CAMHUIIBI MIPOTYKIHH.
Buosoruueckue cBoWcTBa M MOp(hOIOTHS
BBIPAIICHHBIX  CAJIbMOHEIUI  HpPH  TIyOMHHOM
KYyJIbTUBUPOBAHUU, KaK JJId MHCTPYKTUBHOTO, TaK U
JUTSE 9KCIIEPUMEHTAIEHOTO pexumMa
KyJIbTUBUPOBaHUS ObLIM TUIMYHBIMU IS S. dublin.
Pa3spaborannas 3alluTHAs cpena
BBICYIIMBAHUS M103BOJISIET COXpaHsiTh
XKU3HecrocoOHoCTh S. dublin wt. Ne 160 u nmosry4ars
BBICOKOKAQUECTBEHHYIO BaKIIUHY.

Tabdauua 2 - CpaBHenne TeXHOJI0THii
KyJbTuBupoBanus S. dublin mr. Ne 160
TexHOTIOTHA NOTYICHUS s
o
BaKIMHBI =
3 = s
= < =~
= = =
T X o 9
S S S
ITapameTpsr = §. =
joul
TE€XHOJOTHYECKOIr 0 E = a R
npotecca o
pon =
[IpopomxuTenbHOCTH
POA 18 - 24 8-10
KYJbTUBUPOBAHHS, U
[IpopomxuTenbHOCTH
0,5 0,45
(hassl mprcnocoOneHus, 4
[IpopomxuTenbHOCTH
sorapupmMudeckoi  (hassbl, 1,4 3,8
q
MakcuMmanbHas yJeiabHas
e 0,65 0,63
CKOpPOCTb POCTa, 4
Haxoruienne canpMoHes1
3 1 3,5-56 40 - 60
MIIPJI/CM
Pa3paboTanHbIit YIPaBJIsIEMBIi pexXUM

KyHle/IBl/IpOBaHI/Iﬂ CAJIBMOHECIJI 3alIMIICH IIaTCHTOM
[22].

YcoBepuieHCTBOBaHHAS TEXHOJIOTHUS
MPOU3BOJICTBA CYXOH JKMBOM BakKUWHBI NPOTHUB
callbMOHeJIe3a TEJST npouuia YCIEIIHY IO

anpobanuio B OSKCIEpPUMEHTAIbHOH saboparopun
ONBITHO-NIPOMBIIIUIEHHOTO  KyJbTUBUpOBanus ['HY

BHUTUBIIT PACXH u CTaBpOnoOIbCKOI
o6nohabpuku.
BbiBOAbI
OHTI/IMI/ISI/IpOBaHI)I nurarejbHad Ccpe€la u
rnapaMeTpbl IIEpUOJUYECKOTO rIyOMHHOTO

KyJIbTUBUpOBaHMs mtamma Salmonella dublin Ne 160,
CHOCOOCTBYIOIIME HAKOIIJIEHHI0 MUKPOOHBIX KIIETOK
B KyJbTypalnbHOH cpene. Paspaborana 3ammrHas
cpelda ISl BBICYIIMBAHHMS OHOMACCHl CaJbMOHEILI.



PesynpraTel McCCaeNOBaHUN  HCHOJIB30BaHbl IPHU
pa3paboTke TEXHOJIOTHH MPOU3BOACTBA CYXOH XKHBOI
BAaKIMHBI TPOTUB CaJbMOHEIE3a TEIAT
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