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OnHoKIeTOYHAS 3eneHast Bogopochs Dunaliella salina
Teod. obuTaer BO BCEX COJICHOBOAHBIX IKOCHCTEMAX
Pa3HBIX KIMMAaTHYECKHUX IOSICOB, TIO3TOMY YCTOHMYMBOCTH
K a0MOTHYECKUM CTpeccaM JETaeT 3Ty MHKPOBOJOPOCIH
YHUKQJILHBIM MOJIETIBHBIM 3KCTPEMO(DHUIIOM ULl M3yUCHUS
BINSHUS (AKTOPOB, BO3HUKAIOMMX Ha BCEX ATamax
KPHOKOHCEPBUPOBAHMs. MaJlo M3y4eHbI U TMPOLECCHl KPUC-
TATU3A0WNA TIPH 3aMOPaKMBAHUH CIIOXKHBIX TEPMOIH-
HAaMHYECKHX CHCTEM, K KOTOPBIM OTHOCSTCS MHOTOKOM-
TIOHEHTHBIE COJIEBBIE CPE/Ibl POCTa raJo(MIBHBIX MHKPO-
OpraHHU3MOB.

Llems paboThl — MccleJOBaHNE TOJIEPAHTHOCTH KIIETOK
D. salina Teod., mpeaBapuTeNbHO afanTHPOBAHHBIX
K pa3abM koHtieHTparsM NaCl (1,5; 3; 4M), k MeuieHHOMY
3aMOpaXMBAHUIO; aHAJIN3 TEPMOTPAMM OXJIaXKJACHUS
9THX CYCTICH3MH /I pa3padOTKN HAyIHO-0OOCHOBAHHOTO
M0/IX0a K KPHOKOHCEPBUPOBAHMIO TANO(PHUIBHBIX MHUKPO-
BOJIOPOCIIEH.

N3yueHne mogydeHHBIX ¢ MOMOIIBIO KIACCHIECKOTO
TEMIIEPaTypHOTO aHAJIN3a TEPMOTPAaMM IIpoIiecca OXJIaxkK-
JICHUSI CO CKOPOCTBIO | Ipaj/MUH CIIOKHBIX COJIEBBIX CPEJL
1 KJIETOYHBIX CYCHEH3WH MHKPOBOJOPOCIH B JWAITa30HE
temneparyp ot 15 1o —70°C mo3Bojauiio OUEHUTh CTENEHb
TIEPEOXJIAXK/ICHHS] M YCTAaHOBHUTH TEMIEPaTyphl Hadaja Kpuc-
Tayu3anun. MHTEepecHo, 4To BO Bcex oOpas3max oxiax-
nenue BIUIoTh 10 —30...—35°C He BIMIIO HA KU3HECTIOCO0-
HOCTh KIeTok D. salina Teod. o cpaBHEHHIO ¢ HATUBHOM
KyJBTYpOH, XOTS Ha TEpMOrpamMMax B Juana3oHe oT —26,5
110 —32°C 0oTMEUYEHO NOSIBJICHHE HOBBIX TEMIIEpPATypPHBIX
TIEPETIa/IOB, BEPOSTHO HBTEKTUUECKUX 30H.

[Ipu nanbHeleM cHukeHUM Temieparypbl a0 —40°C
OTMeYaJIach KOPPEISIUs COXPAaHHOCTH KJIETOK M COJe-
HOCTH CpEJIbl: COXPAHHOCTh TEM BBIIIE, YEM BBIIIEC HCXOA-
Hasi coneHocTb. Hambornee «pamarnaeckne» coOBITHSI HA0-
Jmonanuck B cpene ¢ couepxxanneM 1,5M NaCl — mocie
pa3MopaXxuBaHUsT 00pa30B MUKPOCKOIIMYECKH YCTAHOB-
JICHBI HEOOpaTHUMbIE CTPYKTYPHBIC MOBPEKACHUS IUIa3-
MajneMMBbl U xjopomnnactoB 50—69% knerok. Pexynbru-
BHpPOBaHUE 3aMOpPOKeHHBIX 10 — 40°C m oTOrpeTsIx 00pas-
II0B TAKKE€ BBISIBUJIO 3Ty 3aBUCHMOCTb.

CoxpaHeHHe )XH3HECTIOCOOHOCTH KiIeToK D. salina
Teod. B TemmneparypHoM amamazoHe oT —26,5 no —40°C,
BEPOSITHO, CBS3AaHO C TEM, YTO C ITOBBIIICHHEM KOHIICHTpa-
i NaCl B cpenie yBemMUIMBACTCS] KOJIMYECTBO BHYTPHUKIIC-
TOYHBIX JIUIHI0B, YTO CHIDKAET TEMIIEpaTypy BHYTpPH-
KJIETOYHOH KPHCTAIUTH3AIIH.

Takum 00pa3om, Mpu KPUOKOHCEPBUPOBAHHUM ISt
HaMMEHBIIEH MOTEPH KU3HECTIOCOOHOCTH MHUKPOBOIOPOC-
net D. salina Teod., kak U mns Ipyrux rano(HUIbBHBIX
MHKPOOPTaHU3MOB, I[€JIECO00pa3HO HCIOIb30BATh KYIIb-
TYpbI KJIETOK, TIPEIBAPUTEIHHO aAalTHPOBAHHBIC K TIOBBI-
IICHHBIM KOHIICHTPAIHSM COJICH.
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Unicellular green algae Dunaliella salina Teod. lives
in all salt water ecosystems of different climatic zones,
therefore the resistance to abiotic stresses makes this
microalgae an unique model extremophile for studying
the influence of factors arising at all the stages of
cryopreservation. The processes of crystallization during
freezing of complex thermodynamic systems, which
include multicomponent salt growth media of halo-
philic microorganisms, have been poorly studied as well.

The aim of this work was to study the tolerance of
D.salina Teod. cells, preliminary adapted to different
concentrations of NaCl (1.5; 3; 4M) to slow freezing and
analysis of cooling thermograms of these suspensions in
order to develop a scientifically based approach to the
halophilic microalgae cryopreservation.

The analysis of thermograms of cooling process
obtained at a rate of 1 deg/min of complex salt media and
cell suspensions of microalgae within the temperature
range from 15 to —70°C made it possible to estimate the
degree of supercooling and establish the temperatures
of crystallization onset. In all the samples, the cooling
down to —30...—35°C had no effect on the D. salina Teod.
cell viability in comparison with the native culture,
although on the thermograms within the range from
—26.5 to —32°C we noted the appearance of new tempe-
rature differences, probably in eutectic zones.

With a further temperature decrease down to —40°C,
there was a correlation between the cell survival and
medium salinity, i. e. the higher was initial salinity, the
higher was preservation rate. The most dramatic events
were observed in the medium with 1.5M NaCl content,
i. e. after sample thawing the irreversible structural dama-
ges of the plasma membrane and chloroplasts of 50—
69% of culture cells were established. Recultivation of
frozen down to —40°C and heated samples also revealed
this dependence.

The preservation of viability within the temperature
range from —26.5 to —40°C is probably related to the fact
that with an increase of NaCl concentration in the medium,
the number of intracellular lipids increases too, that re-
duces the temperature of intracellular crystallization.

Thus, for the D.salina Teod. microalgae, as well as for
other halophilic microorganisms, in order to minimize a
loss of cell viability during cryopreservation, it is expedient
to use the cell cultures, preliminary adapted to increased
salt concentrations.
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