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Lactococcus lactis IMpOKO UCTIONB3YIOT B IIPOU3BOICTBE
KHCJIOMOJIOUHBIX TPOYKTOB. B HacTosiiee Bpemst Ha Tpes-
NPUATUSAX BHEAPSIIOT TEXHOJIOTHUECKHE JIMHUU C (pepMeH-
TEepaMH Ha OCHOBE MPOYLEHTOB, NMMOOWIN30BaHHBIX B
reJIeBBIX HocuTesiX. MiMMoOMm3anus 3anmimaer 6akrepun
OT KHCJIOTHOTO cTpecca. MeToibl 0JArOCPOYHOTO XPaHEHHUS
CTapTOBBIX KYJIBTYP MMMOOMIM30BaHHBIX JIAKTOKOKKOB HE
pa3paboTaHbIL.

Llenb paboTBl — CPaBHUTEIILHOE M3YUYCHHE BIUSHUS
XpaHEeHHs IPH HU3KUX TEMITepaTypax Ha )KU3HECIIOCOOHOCTh
U (epMCHTaTUBHBIC CBOWCTBA L. lactis, IMMOOMIN30BaH-
HBIX B TeJie ajbIMHara HaTpusi 0e3 Moau(UKaIMil U B Tese
¢ 100aBJICHUEM CaxapoB.

HccnenoBanust IpOBOAMIIM C NTPOU3BOACTBEHHBIM IIITaM-
MoM Lactococcus ssp. lactis IMB-7105. J{nst mMMoOmu-
3aIMH MCTIONB30BaNH 1%-1 rertb ajbruHara Harpust 6e3 Moju-
(ukanmii 1 MOTM(HUIIMPOBAHHBIN TeJIb C J00aBICHUEM B €TO
COCTaB OJIHOTO U3 CaXapoB — JIAKTO3bI, CaXapo3bl, MaIbTO3bI,
Tperasiosbl. KoHeyHast KOHIGHTpanusl caxapoB COCTaBIslIa
2%. VImmoOunm3amuio 0akTepuil OCYIIECTBISUIA METOAOM
MOHOTPOITHOTO TeseoOpa3zoBaHus. XpaHUIN 00pas3ubl B
Teuenue rofga npu —80 u —196°C.

BbII0 ycTaHOBIIEHO, YTO BHECEHUE B TENb YKa3aHHBIX
BBIIIIE CaXapoB IMOBBIMIAET )KU3HECIIOCOOHOCTh OaKTepHid
MoCJIe 3aMOpakKUBaHUSA-0TOrpeBa. Xpanenue npu —80 u
—196°C He TMPUBOAMIO K JOTOIHUTECIFHOU THOCIH UMMO-
OMIN30BaHHBIX KIETOK. MIMMOOMIM3anys B rejieBbIX rpa-
HyJIaX ¥ XpaHSHHUE TIPU HU3KMX TeMIeparypax He BIHMSUIH Ha
CIIEKTp CaxapoJUTHYECKON akTHBHOCTH L. lactis. depmen-
TaTUBHASI aKTHBHOCTh MMMOOMJIM30BaHHBIX KJIETOK TOCIIE
XpaHeHHsI OblIa BBINIE MO CPABHEHUIO CO CBOOOIHBIMH.
HawubGornee BbICOKHME MOKa3aTesM COXPAHHOCTH >KHU3HECIIO-
COOHOCTH M (p)epMEHTATHBHOM aKTHBHOCTH OBUIN IOCIE
UMMOOWIH3AIMY L. lactis B Tene ¢ JOOABICHIM TPETraio3bl.

B reneBbIx rpaHynax Ha NPOTSDKEHHH JIBYX4acOBOTO
UKIa (pepMEeHTAaNU MOJIOKA YBEIHUYHIOCH KOJIHMYECTBO
YKM3HECTIOCOOHBIX OaKTepHil. TO CBUIIETENLCTBYET 00 MX
Pa3MHOXKCHNHU HEIIOCPEJICTBEHHO B HOCHTENsIX. | eneBble
I'PaHyJbl ¢ UMMOOWIN30BAaHHBIMH OaKTEpUSIMU MOKHO
OBbLIO TOBTOPHO HCIIONIB30BAaTh B TPEX IMOCIIEIOBATEIBHBIX
IMKIIaxX (hepMEeHTAIN MOJIOKa.

Taxum 00pa3oM, HUZKOTEMIIEPATYPHOE XPAaHECHUE MOXKET
TIPUMEHSTHCS ISl KOHCEPBUPOBAHMSI CTAPTOBBIX KYJIBTYD
MHKpPOOPTaHU3MOB, HCIOJIB3YEMBIX B TEXHOJOTHSX ITPOU3-
BOJICTBA KHCJIOMOJIOYHBIX MPOAYKTOB. MiIMMOOHIN30BaH-
HbIe OAKTEPHU-TIPOYIIEHTHl MOXXHO TIPUMEHSTH B HECKOJIb-
KHUX TTPON3BO/ICTBEHHBIX IIMKJIaX 0€3 CTEpPIIIM3aIK U TIOBTOP-
HOM 3arpy3ku (hepMeHTepa, 4TO SBISETCS SKOHOMHYECKH
BBITO/THBIM.
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Lactococcus lactis is widely used in the production
of fermented milk products. Currently, the enterprises
introduce technological lines with fermenters based on
the producers immobilized in gel carriers. Immobilization
protects bacteria from acid stress. The methods of long-term
storage of starter cultures of immobilized lactococci have
not been developed.

The research aim was a comparative study of the
effect of low-temperature storage on the viability and
enzymatic properties of L. lactis immobilized in non-
modified sodium alginate gel and the one supplemented
with sugars.

The experiments were performed with the industrial
strain of Lactococcus ssp. lactis IMB-7105. Immobilization
was performed in 1% sodium alginate gel, non-modified
or modified by supplementing with one of the sugars —
lactose, sucrose, maltose, and trehalose. The final concent-
ration of sugars was 2%. Bacteria were immobilized by
ionotropic gel formation. The samples were stored at —80
and —196°C for one year.

It was found that addition of the mentioned above
sugars into gel increased the viability of the bacteria after
freeze-thawing. Storage at —80 and —196°C did not lead
to additional death of immobilized cells. Immobilization
in gel granules and low-temperature storage did not
affect the spectrum of the saccharolytic activity of L. lactis.
The enzymatic activity of immobilized cells after storage
was higher compared to cells in suspension. The highest
values of viability and enzymatic activity were observed
after immobilization of L. /actis in trehalose-supplemented
alginate gel.

The number of viable bacteria has been increased in
gel granules after two-hour milk fermentation cycle. This
indicated to bacterial growth directly within the granules.
It was possible to re-use the gel granules with immobi-
lized bacteria in three consecutive milk fermentation cycles.

Thus, low-temperature storage can be used for preser-
vation of starter cultures of microorganisms used in techno-
logies for producing fermented milk products. Immobilized
bacterial producers may be used in several production
cycles without sterilization and re-loading of the fermenter,
that is cost efficient.
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