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B xommiexkcHo# Tepanuu 1 npouiIakKTHKe 11cOn030B
JKKT mupoko HCIOIB3yI0T MUKPOOPTaHU3MEI — IPOOHO-
THKH, B TOM 4Kclie mramm Escherichia coli M-17.

B nacrosmee BpeMs pa3pabaThIBalOT IPOOHOTHIECKHE
npenapatsl [V moxoneHus — CHHOMOTHKH, IMMOOMITH30BaH-
HBIE B TeJIsIX WK Ha copOeHTax. [l XxpaHeHus mpenapaToB
MIPOOMOTHKOB NMPUMEHSIOT JTHOPHUIN3ALNIO U pa3IndHbIC
HU3KHe Temneparypsl. COXpaHHOCTh MHKPOOPIaHU3MOB,
MMMOOMIM30BaHHBIX B TeJISIX MTPH HU3KUX TeMIIepaTypax,
HAXOJUTCS HA CTAJNU U3yUYCHHUS.

Ienbto uccnenoBaHus OBUTO U3YUYEHHE KU3HECTIOCOO-
HOCTH KJIETOK E.coli M-17, iMMOOMIIM30BaHHBIX B OJIOKaX U
rpaHyJax rejiey ajnbruHara HaTpus 1 k-kapparnHaHa rmocie
XpaHEeHUs B TeueHUe 6 MecsiueB npu teminepatypax 4, —20,
-80,-196°C.

O06bexToM HccneoBanus ObUT mTaMM OakTepuii E.coli
M-17. bakreprun IMMOOHIM30BAITN B OJIOKAX U TPaHyax allb-
THHATa HATpHs U k-KapparuHaHa v 3aMOpakKMBaJIH B KPHO-
npodupkax («Nuncy, CIHA) ¢ pabounm o6bemom 1,8 mi
o 1,5 mi knetok u o 10 rpanyi coorBeTcTBeHHO. KoHTpO-
JIEM CITy>KMJIA CYCIIeH3Us OaKTepUaIbHBIX KJIETOK B POCTOBOH
cpene M9. B pabote ncnonap30Baiu CIEAyIONIHE PEKUMBI
3aMOPaKHBaHUS: OXJIKIEHUE CO CKOpOCThIO 1 1 20 rpas/mMuH
110 —40°C ¢ moCleAyONUM MOTPYKEHUEM B JKUIKUH a30T, a
TaKXkKe C HEKOHTPOJIUPYEMOH CKopocThro 10 —196°C.

YcTaHOBIIEHO, UTO TIPH OXJTAXKICHUHN Ki1eToK E.coli M-17
B cpeae M9 co ckopoctsimu 1 1 20 rpag/mus 1o —40°C u no-
CIIEIYIONIUM MOTPYKEHHUEM B KUIKUI a30T ¥ IPU 3aMOpa-
JKHBAaHUH C HEKOHTPOIUPYEMO CKOpOCThI0 10 —196°C xu3-
HecnocoOoHocTh OakTepuii (/g KOE/Min) cocraBisuia 9,25 +
0,04; 9,44 + 0,04; 9,50 = 0,03 COOTBETCTBEHHO, YTO HE3HAYMMO
OTJIMYAJIOCh OT KOHTPOJIS.

OxutakeHne MMMOOMITH30BaHHBIX OaKTepwii B resix 1%
aneruHata u 1% k-xapparuHaHa npH yKa3aHHBIX BBIIIE
peXuMax 3aMOpaKUBaHMS 3HAYMMO HE BIMSIIO HA JKHU3HE-
CTIIOCOOHOCTH KIICTOK.

Jnst n3ydeHus BIMSHAS YCIIOBUH XpaHEHUS Ha KU3HE-
CIIOCOOHOCTH KJIETOK 00pa3IIbl TOMEIAIN B XOJIOAMIEHBIE
KaMepsl ¢ TeMIlepaTypHbIMU pexuMamu 4, —20, —80°C, a
4acTh 00pa3OB 3aMOPAKUBAIIH [Ty TEM ITOTPYKESHHS B KK/
KM a30T.

[Tocne xpaHeHus Ha MPOTSKEHUH 6 MecsneB npu —80 u
—196°C xoaM4ecTBO KU3HECIIOCOOHBIX CBOOOIHBIX U HIMMO-
OMM30BaHHBIX KIETOK E. coli M-17 3Ha4MMO He H3Me-
HUIIOCH, a ipH 4 1 —20°C — 3HaunMo yMeHbImI0Cch. Hanbo-
Jiee HU3KHeE MTOKa3aTeNn KU3HECTIOCOOHOCTH CBOOOIHBIX U
UMMOOMIII30BaHHBIX OaKTepHil OTMeUalIn OCIIe XpaHeHUS
npu —20°C.

[Nomy4eHHbIe pe3ynbTaThl CBUIETEIBCTBYIOT O 3aIIUTHON
(YHKIMM TeNel abIruHaTa HaTpus U k-KapparnHaHa npu
HU3KHX TEMIIEpaTypax.
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Probiotic microorganisms, including Escherichia coli
M-17 strain are widely used in a combined therapy and pre-
vention of gastrointestinal dysbiosis.

Currently there are developed the probiotic preparations
of IV generation: sinbiotics, immobilized in gels or sorbents.
To store the probiotic preparations one applies freeze-drying
and storage at different low temperatures. The integrity of
microorganisms immobilized in gels at low temperatures is
under study.

The research was aimed to study the viability of E.coli
M -17 cells immobilized in blocks and granules of sodium
alginate and k-carrageenan gels after storing within 6 months
at4,-20,-80, and —196°C.

The object of the study was bacteria E.coli M-17 strain.
The bacteria were immobilized in blocks and granules of
sodium alginate and k-carrageenan, and frozen in 1.8 ml
cryovials (Nunc, USA) by 1.5 ml of cells and 10 granules
respectively. Suspension of bacterial cells in M9 growth
medium served as the control. In research we used the fol-
lowing freezing regimens: cooling with 1 and 20 deg/min
rate down to —40°C followed by immersion into liquid
nitrogen, as well as with uncontrolled rate down to —196°C.

It was established that cooling E.coli M-17 cells in M9
medium with rates of 1 and 20 deg/min to —40°C followed by
immersion in liquid nitrogen and freezing with uncontrolled
rate down to —196°C resulted in following indices of bac-
terial viability (/g CFU/ml): 9.25 + 0.04; 9.44 + 0.04;
9.50 + 0.03, respectively, that was insignificantly different
from the control.

Cooling of immobilized bacteria in 1% alginate and 1%
k-carrageenan gels under the mentioned above cooling regi-
mens did not significantly affect a cell viability.

To study the effect of storage conditions on cell viability
the samples were placed into cold-storage chambers with
temperature regimens of 4, —20, —80°C, and some samples
were frozen by immersion in liquid nitrogen.

After storing within 6 months at —80 and —196°C the
number of viable free and immobilized cells of E.coli M-17
was not significantly changed, but in case of 4 and —20°C it
significantly decreased, the lowest levels of viability of free
and immobilized bacteria was noted after storage at —20°C.

The results indicate a protective function of sodium
alginate and k-carrageenan gels at low temperatures.
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