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Viability of Cryopreserved Probiotic Strains of Microorganisms Immobilized
in Alginate Gel Supplemented with Disaccharides

[.V. Petrov, I.A. Buriak, Ya.O. Cherkashina
Institute for Problems of Cryobiology and Cryomedicine of NAS of Ukraine, Kharkiv, Ukraine

IIpobioTHKK MUPOKO 3aCTOCOBYIOTH Y MEIUIIMHI Ta
BETEpHUHAPIl B SIKOCTI JTiKyBaJIbHO-TIPO(ITAKTHIHUX TIpe-
mapariB, KOMIIOHECHTIB (YHKI[IOHAFHOTO Xap4yBaHHSI, a
TaKOX y CUIBCHKOMY TOCHOApCTBi Ul BUPOOHHIITBA KOp-
MOBHUX cyMimreit. HaOyBaroTh po3MOBCIOMKEHHS MPo0Oio-
THKH, IMMOOLTI30BaHi B T'€JICBUX HOCISX, OJHAK TEXHOJOTIT
JIOBTOCTPOKOBOTO iX 30epiranHs He cTBopeHi. Ha manmii
9ac OJJHUM i3 HAMOUIBII €PEKTHBHUX METOIIB JOBTOCTPOKO-
BOTO 30epiraHHs pi3HHX MIKpOOPTaHi3MIB € KpiOKOHCEp-
BYBaHHSL.

MeTa poOOTH — BUBYCHHS BIUTMBY KOHIICHTPAIIi] AIbTiHATY
HaTpifo, AMCaXapuaiB CaXxapo3| i JAKTO3M Ha >KUTTE3/AT-
HICTh IMMOOITI30BaHUX TPOOIOTHYHUX IITaMiB MIKpOOP-
ra"isMmiB. O0’extamu gociimkeHas oynu Lactobacillus
acidophilus, Escherichia coli M-17 ta Saccharomyces ce-
revisiae, OTpUMaHi i3 YKpalHChKOi KOJEKIlii Mikpoopra-
Hi3MiB [HCTHTYTY MikpoOioiorii i Bipycomorii im. J[.K. 3a-
6onmotHoro HAH Vxpainu. ['paHynu remo anprinary HaTpiro
OTPUMYBAJIM METO/IOM 10HOTPOIHOTO TI'eJEYyTBOPEHHS.
JKutre3maTHIiCTh MiKpOOpPTaHi3MiB OIMIHIOBAN «JalllKO-
BUM» METOJIOM 3a KOJIOHieyTBOpeHHsM. Da3oBi meperBo-
peHHS TiJ 9ac 3aMOpOKYyBaHHS-BiATaBAaHHS PO3YMHIB
aNpriHaTy HATPifo, TUCAXapuIiB Ta IX CyMilIed BHBYAIH
METOIOM TEPMOMEXAHIYHOTO aHANII3y Ha TEH30HMIaTOMET-
PUYHOMY KOMILIEKCI JJI KPioOioNOTidYHUX IOCHiIKEeHb
(ITIKiK HAH Vxpaiam). 3pa3ku 3aMOpOXKyBalld 3a JIBO-
Ma TporpaMaMi: MOBUIBHE OXOJIOPKEHHS 31 MIBUAKICTIO
1 rpag/xB 10 —40°C i3 TONANBIINM 3aHYPEHHSIM y PiIKUiA
a30T Ta MIBH/IKE OXOJIO/DKEHHS 3aHyPEHHSIM Y PIAKUH a30T.

Bcranosieno, mo y mpomeci 3aMOpoKyBaHHS-BiaTa-
BaHHS 3MiHA KOHIICHTpAIlii ajbriHATy HATPII0 B TEIIEBUX
rpanynax Binx 0,5 1o 2% 3Hady1Ie He BIUIMBAIa HA KATTE3IAT-
HICTh IMMOO1ITI30BaHUX MiKpoopraHi3MiB. Momugikaris
1%-T0 anmbriHaTHOTO TEJI0 JO/IaBaHHAM caxapo3 abo Jak-
TO3W B KOHIEHTparisx 5, 10, 15, 20% migBummyBana >KUTTe-
3IaTHICTh IMMOOLTI30BaHUX TPOOioTHKIB. HalOuTeI BUCOKI
MOKA3HUKH XHUTTE3AATHOCTI Oyln B TEJICBUX TpaHylax i3
KOHIIeHTpaItti€ero qucaxapuiB 10—-20%. PesxiMit 0X0momKeHHS
TaKOX BIUTMBAJM Ha KUTTE3NATHICTH IMMOOITI30BaHUX
mpoOioTHKIB. Y BCiX 3pa3kax MaKCHMallbHI MOKa3HUKH
JKUTTE3MATHOCT] CIIOCTEPITa M IMiCHsI TTOBUIBHOTO OXOIIO-
xeHHs1. Tepmomexaniuni (TM) kpuBi 1 Ta 2%-Xx po3unHiB
aNbriHaTy HATpil0 HE BiApi3HAmUCsA, a TM-KpUBI po3YHHIB
JIMCAXapHiB MaJIM XapaKTepHI JUIS HUX MEPeTHHU y Bif-
MOBITHUX TeMIlepaTypHUX iHTepBanax. Ha TM-kpusiii
MomikoBaHoro Hocis (1% anbrinar Harpito + 5% caxapos3n
a00 JaKTO3M) MEepPEernHU Oy MpUTaMaHHI OKPEeMO KOXKHIi
CKJTQJIOBIM.

OtpumMaHi pe3yibTaTi JI03BOJISIIOTH PEKOMEHYBaTH IS
PO3pOOKH TPOTOKOIIIB KPIOKOHCEPBYBAHHS BKA3aHUX IPO-
010THKIB, IMMOOLITI30BaHUX Y TeJl aNbIiHATy HATPIi0, MOIH-
(hikariro CKIary HOCIS EcaxapuaaMi.
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Probiotics are widely used in medicine and veterinary
medicine as treatment and prophylaxis, as functional
nutrition components, as well as in agriculture for feed
mixture production. Probiotics immobilized in gel car-
riers are getting more popular. Technologies of long-term
storage of probiotics immobilized in gel carriers have
not been developed yet. Cryopreservation is one of the
most effective methods of long-term storage of different
microorganisms.

Rese arch purpose was to study the effects of concentra-
tions of sodium alginate and disaccharides (sucrose and
lactose) on the viability of immobilized probiotic strains
of microorganisms. The test subjects were Lactobacillus
acidophilus, Escherichia coli M-17 and Saccharomyces
cerevisiae obtained from the Ukrainian collection of mic-
roorganisms of the D.K. Zabolotny Institute of Microbio-
logy and Virology of NAS of Ukraine. Granules of so-
dium alginate gel were prepared by ionotropic gelation.
The viability of microorganisms was assessed by colony
formation in Petri dishes. Phase transitions during freeze-
thawing of the solutions of sodium alginate, disaccha-
rides and their mixtures were investigated by thermo-
mechanical analysis on a strain-gauge dilatometer for
cryobiological research (IPC&C of the NAS of Ukraine).
Samples were frozen by two programs: slow cooling at a
rate of 1 deg/min down to —40°C followed by immersion
in liquid nitrogen and rapid cooling via immersion into
liquid nitrogen.

It was found that during freeze-thawing the sodium
alginate concentration within a range of 0.5-2% in
gel granules did not significantly affect the viability of
immobilized microorganisms. Supplementation of 1%
alginate gel with sucrose or lactose in concentrations of
5, 10, 15, or 20% increased the viability of immobilized
probiotics. The highest viability was achieved in gel gra-
nules containing 10% - 20% disaccharides. Cooling modes
also significantly affected the viability of immobilized pro-
biotics. The maximum viability was observed for all the
samples after slow cooling. The thermomechanical (TM)
curves of 1% and 2% sodium alginate solutions did not
differ. The TM curves of disaccharide solutions had intrinsic
bends within the corresponding temperature intervals.
There were bends intrinsic to each component (1% alginate
sodium + 5% sucrose or lactose) on the TM curve of the
supplemented carrier.

The results allow us to recommenda supplementation
of the carrier with disaccharides in the development
of cryopreservation protocols for these probiotics immo-
bilized in sodium alginate gel.
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