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B HacTosimee BpeMs HHTCHCHBHO pa3pabaThIBAIOT
MMMOOWIIH30BaHHEIC MPOOHOTHYECKUE penapaThl. OCHOB-
HBIMH METOIaMH KOHCEPBHUPOBAaHHS MPOOHOTHIECKIX
[pernapaToB SBISIOTCS XPaHEHUE MPHU Pa3HbIX HU3KHX
TeMIiepaTypax 1 JIMOpHIH3aIusL.

Ienb Hame# paboThl — U3yUeHHE BO3MOKHOCTH ITOBBIIIIE-
HUS KPHO3AIIUTHBIX CBONUCTB T'€ICBOI MaTPHIIBI albI HHATA
HAaTpHs C TTOMOIIBIO MOJH(PUKAIUNA aKTUBHPOBAHHBIM
YIJIEM ¥ XHTO3aHOM.

OKCIePUMEHTHI TPOBOAWIM ¢ TpoOuoTukaMu S. bou-
lardii v B. bifidum. HocuTensiMu ObUTH TpaHyJIbl aJIbIHATA
Harpusi. [ paHyibl ¢ UMMOOMIM30BAaHHBIMH MHUKPOOHBIMHU
KJICTKaMHU TT0JTy4Yali KareIbHBIM criocooom. Moaugurmpo-
BaJIM HOCHUTEITH TI0 METOAMKaM, rpeutoxeHHsM A.B. Kopo-
grHCKEM (2014). 1715t CO3aHusT XUTO3aHOBOH 000JIOUKH aTb-
THHATHBIC TPaHyJIbI BBIACPKUBAIH B TeueHHe yaca B 0,4%-M
pacTBOpe XMTO3aHa M 3aTeM BhIcyuBanu. J{is moauduka-
MY TeJICBON MaTPHILIbI aKTHBUPOBAHHBIM YIJIEM CYCIICH3UU
MHUKPOOHBIX KJICTOK CMEIIMBAIN B COOTHOIIEHUH 1:1 (V/V)
C aKTHBHUPOBaHHBIM yTiieM. [1orydeHHy0 B3BeCh CMEIINBATH
C paBHBIM KOMU9eCTBOM 2%-T0 pacTBOpa ajbIHATa HATPUS
¥ BHOCHJTH KarenbHO B 0,2 M pacTBop Kamnbiums xiaopuaa. [To-
JIy4eHHbIEe 00pa3Ibl 3aMOPayKHBAIIH MOTPYKEHHEM KPUOTIPO-
OUpoK 00BEeMOM 1,5 MIT B )KUAKHUI a30T U 110 2-3TAITHOM IPOT-
pamme: oxnakram 10—70°C co CKopocThio 1 rpay/MuH ¢ iocrie-
IYIOIIUM TOTPYXKEHUEM B JKHAIKHUH a30T. [lomydeHHBIC
Ppe3yJIbTaThl CPABHUBAIIM C IAHHBIMU J0 3aMOPaKUBAHMSI.

YcTaHOBIIEHO, UTO HA COXPAHHOCTH UMMOOMITN30BaHHBIX
MHUKPOOPTraHU3MOB B MPOIECCE KPUOKOHCEPBUPOBAHUS
OKA3BIBAIOT BIHUSHHUE PEKUMBI OXJIAXKICHUS U MOAH(H-
KaIus TeJIeBbIX HOCUTEIEH. B MeIIeHHO 0XITa) IEHHBIX 00-
pasuax S. boulardii v B. bifidum Konmu4ecTBO KU3HECTIO-
COOHBIX KJIETOK B CYCIICH3UH M AJIbTUHATHBIX IPaHylax, 0e3
MonudUKaIuy 1 ¢ Moau(UKaUel aKTUBUPOBAHHBIM yIJIeM
Y XMTO3aHOM, HE OTIIMYAJIOCH OT UcX0tHOTO. [Tociie ObicTpo-
TO OXJIaXICeHUs 00pa3moB S. boulardii KOMAYECTBO KU3HE-
CIOCOOHBIX KIICTOK B CYCIICH3HH, aJbIHHATHBIX IPaHyIaX,
rpaHylax ¢ XUTO3aHOBOM 000JI0UYKOI1 M TpaHyIax, MOIU(pH-
[UPOBAaHHBIX AKTHBUPOBAHHBIM YIJIEM, YMEHBIIWIOCH Ha
2,5;1;0,5u0,3 Ig KOE/mi cootBerctBeHHO. [Tocie ObicTporo
OXJIaxIeHUs 00pa31oB B. bifidum KOIUYSCTBO KU3HECIIO-
COOHBIX KIIETOK B CYCIICH3WH, aJIbTHHATHBIX TpaHyiax,
TpaHyJIax ¢ XUTO3aHOBOM 000JI0YKOH 1 B TpaHyIax, MOIHU-
(UIIUPOBAHHBIX aKTUBUPOBAHHBIM YIIIEM, YMEHBIIMIOCH
Ha 1,8;0,6;0,3 10,2 1g KOE/MJ COOTBETCTBEHHO.

Taxum 06pa3om, MOANHUKAIIUS TeTIEBBIX TPAHYI XUTO3a-
HOM M aKTHBHPOBAHHBIM YIJIEM IT03BOJISIET NOBBICUTH COX-
PaHHOCTH KJIETOK MPOOHMOTHUKOB MOCIE KPUOKOHCEPBUPO-
BaHWS.
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Currently the immobilized probiotics are intensively
developed. The main methods of probiotics’ preservation
are storage at low temperatures and freeze-drying.

The aim of our work was to study the possibility of
increasing the cryoprotective properties of the gel matrix of
sodium alginate by modification with activated carbon and
chitosan.

The experiments were carried out with the S. boulardii
and B. bifidum probiotics. The carriers were sodium alginate
granules. Granules with immobilised microbial cells were
obtained using a drop method. The carriers have been
modified according to the methods proposed by A.V. Koro-
chinsky (2014). To create a chitosan shell, the alginate
granules were incubated for an hour in a 0.4% chitosan
solution and then dried. To modify the gel matrix with acti-
vated carbon, the microbial cell suspensions were mixed in
a ratio of 1: 1 (v/v) with activated carbon. The resulting
suspension was mixed with an equal amount of 2% sodium
alginate and added dropwise to a 0.2 M calcium chloride.
The obtained samples were frozen by immersing the tubes
into liquid nitrogen and by a 2-stage program: cooled down
to —70°C at the rate of 1 deg/min, followed by immersion in
liquid nitrogen. The findings were compared with the data
prior to freezing.

It has been established that the survival of immobilized
microorganisms during cryopreservation was affected by
cooling regimens and modification of gel carriers. In slowly
cooled samples of S. boulardii and B. bifidum, the number
of viable cells in the suspension and the alginate granules,
with no modification and modified with activated carbon
and chitosan, did not differ from the initial one. After rapid
cooling of the samples of S. boulardii, the number of viable
cells in the suspension, alginate granules, chitosan-coated
granules, those modified with activated carbon decreased
by 2.5; 1; 0.5 and 0.3 1g CFU/ml, respectively. After rapid
cooling of B. bifidum samples, the number of viable cells in
the suspension, alginate granules, chitosan-coated gra-
nules, and those modified with activated carbon decreased
by 1.8;0.6; 0.3 and 0.2 1g CFU/ml, respectively.

Thus, the modification of gel granules with chitosan
and activated carbon enables increasing the survival of
probiotic cells after cryopreservation.
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