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W3yuanu BIusiHAE TIOKA3aTeIel 0CTATOYHOM BIIQXKHOCTH U CIIOCOOOB PeruApaTalyy Ha )KU3HECIIOCOOHOCTh M aHTHOMOTHYECKYIO
AKTHBHOCTb MOCJIe JTMO(UIN3AINHU CIIOPOBOM KyIbTYphI S. fradiae BHUNUI-25A’. TToka3zaHo, 4TO 1S TOJIy4€HHS BEICOKOAKTHBHBIX
00pa3ioB JIHOGUIU3UPOBAHHONW MUKPOOHOM KYJIBTYPhI ONITUMAIbHBIE TIOKA3aTEIN OCTATOYHOM BIAYKHOCTH coOoTBeTCTBOBaH 1,0-2,0%
W peruapaTaiys IpoBoAUIach Py OTHOMOMEHTHOM J1I00aBJICHUH AUCTUILTUPOBAHHOM BOIBI C MOCJICAYIOIIEH SKCIIO3UIMEH B TEUCHUE

1 4 mpu Temneparype 20°C.

Knrouesvle cnosa: MUKpOOPTraHU3MBI, THOGUITH3AIHS, OCTATOYHAS BIAXKHOCTD, PETUApaTAIIU.

BuB4any BIUIMB OKa3HUKIB 3aJIMIIKOBOT BOJIOTOCTI 1 CII0c006iB periapararii Ha )KUTTE30aTHICTh 1 aHTHO10THYHY aKTUBHICTB ITiCIIS
miodimizanii ciopoBoi kyneTypu S. fradiae BHAIT-25A. [Toka3ano, mo uts ofep>kaHHs BHCOKOAKTHBHUX 3pa3KiB Ji0Qini30BaHOL
MIKpOOHOI KyJIbTypH ONTHUMAalbHI MOKAa3HUKU 3aJUIIKOBO{ BojorocTi BimmoBimamu 1,0-2,0% i perimpararis MpoBOAWIAch IPH
OJJHOMOMEHTHOMY JI0/IaBaHHI JIMCTUIILOBAHOI BOJH 3 ITOIaJIBIIO0 EKCIIO3UII€r0 Ha IPOTA3i | rox npu Temneparypi 20°C.

Knrouoei cnosa: Mikpoopraaiamu, Jio¢inizalis, 3aIHIIKOBa BOJIOTICTh, peTigpaTalis.

There was studied the effect of residual humidity indices and rehydration ways on the viability and antibiotic activity after freeze-
drying of Streptomyces fradiae VNIIG-25 spore culture. It was demonstrated, that in order to obtain the highly active samples of
frozen-dried microbial culture the optimal indices of a residual humidity corresponded to 1.0-2.0% and the rehydration was carried-out
by one-step addition of distilled water with following exposure for 1 hr under 20°C.

Key words: microorganisms, freeze-drying, residual humidity, rehydration.

Buonornueckue oObEKTH Ha ATanax NepeBoia uxX
B COCTOSIHUE IITyOOKOT0O XOJI0I0BOTO aHab103a CIIoco-
00M THO(UIN3AINY IOABEPTalOTCs B Pa3HON CTEIIEHH
OTPHLATEIEHOMY BO3AEHCTBHIO (PU3NKO-XHUMHUYECKUX
(hakTOpOB, MPUBOJAIINX K U3MEHEHNIO MOPPODYHK-
LIMOHAJBHBIX CBOMCTB. CTENEeHh COXPAaHHOCTH MHKPO-
OpPraHU3MOB 3aBHUCHUT OT MapaMeTPOB CyOIUMAIOH-
Horo mpouecca [1, 6, 7], BaXKHBIMH U3 KOTOPBIX SB-
JITFOTCS OCTaTOYHAs BIAXKHOCTH U CIIOCO0 peruapaTa-
LUHU JTHOPHIN3UPOBAHHBIX 00pa3IioB [2].

Lenp Hactosimeld paboThl — U3y4YeHUE BIUSHUS
MoKasaTtesieil 0CTaTOYHOH BIaXXHOCTH U criocoda pe-
rUApaTanyy Ha )KU3HECTIOCOOHOCT U CTIEU(HUUECKYTO
AKTUBHOCTb JIMO(PUIN3UPOBAHHOMN CIOPOBOM KYJIBTYPHBI
S. fradiae BHUUI'-25A’.

Matepnanbl 1 meToAbI

B omnbiTax MCHONB30BaIM CHOPOBYIO KYJIBTYPY
S. fradiae BHUUT-25A’ (pomylieHT aHTHOMOTHKA
THUJIO3WHA), BRIPAIIICHHYIO HAa TBEPJOH MUTATEIHLHON

Biological objects at the stages of their transfer into
the state of deep cold anabiosis by freeze-drying are
differently subjected to a negative effect of physical
and chemical factors, resulting in a change of morpho-
functional properties. The integrity extent for micro-
organisms depends on the parameters of sublimation
process [1, 6, 7], among them the important ones are
residual humidity and rehydration way for frozen-dried
samples [2].

The aim of the work was to study the effect of
residual humidity indices and rehydration way on the
viability and specific activity of frozen-dried S. fradiae
VNIIG-25’ spore culture.

Materials and methods

The S. fradiae VNIIG-25’ spore culture (producent
of tylosin antibiotic), cultured on the CP-15 solid nut-
rient medium with caffeine under 0.1 mg/ml final con-
centration for 10 days at 28°C, was used in the experi-
ments [8].
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cpene CP-15 ¢ kodemHOM B KOHEUHOM KOHIICHTPAITUU
0,1 mr/mn B Teuenne 10 cyt npu 28°C [8].

OO0pa3iisl A THOPMITH3AIUN TOTOBHIIN CIIEIYIO-
MM 00pa3oM: CIIOPOBYIO MUKPOOHYIO KYJBTYpY TOCIIe
10 nHel KyJIbTHBHPOBAHUSA CMBIBAIM AUCTHIIIHPO-
BaHHOH BOJIOM 00BEMOM 5 MJI CO CKOIIICGHHOW arapwu-
30BaHHOM NMUTATENFHON CPebl U eHTpHU(pyTrupoBanu
B Teuenue 15 mun npu 4000 06/muH. [Tocne ynaneHus
HaJI0CaI0YHOM )KUKOCTHU K 0caaKy nooassu 10%-
€ 00e3)KUPEHHOE MOJIOKO B TAKOM KOJIMYECTBE, YTOOBI
KOHIIEHTPAIWS CIIOP B CyCIIeH3uH cocTaBriia 1 X108 kir/mit.
[TomyueHHYI0 CIIOPOBYIO CYCIIEH3HUIO PAa3JINBaJIH B Tie-
HUIWLDTHHOBBIC (DITaKOHBI 10 1 MIT.

JIno¢punuzanyio ciopoBoi KyJAbTypbl IPOBOAMIIN HA
ycranoBke Y3B-2 (CKTb ¢ OIl UIIKuK HAH
YkpauHsbl, T. XapbKoB). 3aMOpakuBajl 00pa3mbl CO
ckopocthio 1°C/muH a0 -20°C (HayanbHas TeMIle-
paTrypa CyIIKH) Ha IOJIKaX yCTAaHOBKH C TIOCIIeIYIOIIEei
cyOnmmmanuen. OctaToyHOE JaBJICHUE B KaMepe Mpu
cybmumanuu coorBerctBoBaio 0,013-0,018 Ila.

KonnuecTBo %H3HECMIOCOOHBIX KIIETOK OMpene-
JISUTH TI0 YMCITY C(OPMHUPOBABIINXCS MAKPOKOJIOHHUI Ha
TBEPOM MUTATEIHHON permaMmenTHoM cpene CP-15 B
teuenue 10 cyt mpu temmeparype 28 °C [5].

AHTHOMOTHYECKYIO aKTUBHOCTH KYJIBTYPHI 10 U
nocJie JTMOMIN3aLUH onpeaessuiv A y3HbIM METO-
JIOM C IPUMEHEHNEM JTYHOK B TOJIIIIE arapu30BaH-HON
MUTATENbHOMN cpeabl. B kauecTBe TECT-KyIbTYphl UC-
nosib3oBanu Bacillus subtilis, mramm 720 [3].

OcTaToyHyI0 BIaXXHOCTH 00pa310B ONpeAessin B
MPOLIEHTaX OOIIECTIPUHITHIM BECOBBIM METOJOM [2].

Craructrueckyro 00paboTKy IMOTy9IeHHBIX PE3Yilhb-
TaTOB MPOBOIMIINA OOMIENPUHATHIMHA MeTOaMu [4].

Pe3yAbTatbl M 00CyXxA€HHe

B nepBoii cepuu 3KCIIEPUMEHTOB U3YyYalld BIUSHUE
pa3JMYHBIX 3HAYCHUN OCTATOYHOM BJIAKHOCTHU Ha
KOJTMYECTBO JKU3HECIIOCOOHBIX KIETOK M WX CIEIH-
(bIecKyI0o aKTUBHOCTB TIOCIIE TUO(DUITH3AIIH.

IIpu ocraTounoi Bnaxkaoctu 0,1-0,5% B muodumu-
3UPOBAHHBIX 00pa3Iax OTMEYaIoCh JOCTOBEPHOE
YMEHbIIIEHUE KaK KOJTMYeCTBa JKU3HECITOCOOHBIX KJle-
TOK, TaK ¥ UX aHTHOMOTHYIECKON aKTUBHOCTH (Ta0I. 1).

[Ipu 3Ha"eHHSIX OcTarouHOM BiIaxkHoctw 1,0-2,0 u
3,0-4,0% KOIUYECTBO KUZHECIMOCOOHBIX KIIETOK B HX
cnenuduyecKas aKTHBHOCTD TOCJe JTHOMDUIU3AUN
JIOCTOBEPHO HE N3MEHSIUCH.

[Tocne mecsana xpaHeHus: TMOPUININPOBAHHBIX
00pa3moB ¢ pa3HBIMU 3HAYCHUSIMH OCTAaTOYHOH
BIaXXHOCTH Ipu 4°C OBUIO yCTaHOBJICHO, YTO MpPH
ocTaTo4Ho# BiaaxkHoctH, 0,1-0,5 u 3,0-4,0% oTrMmeuya-
JIOCh TOCTOBEPHOE CHIKEHHE KaK KOJINYEeCTBA KU3HE-
CIOCOOHBIX KJIETOK, TaK i UX aHTHOMOTHYECKOW aKTHB-
HOCTH T10 CPAaBHEHUIO CO 3HAYCHUSMHU ITHX ITOKa3a-
Tenei nocine auodunm3anyn (Tadi.2).

B cuenyromeil cepuu 3KCIEPUMEHTOB HU3y4aIH
BIIMSIHUE CTIOCOOOB PErripaTaiyy JHOQHIN3NPOBaH-
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The samples for freeze-drying were prepared in
the following way: a spore microbial culture after 10
days of culturing was washed with 5 ml of distilled
water out of a sloping agarised nutrient medium and
centrifuged for 15 min under 4000 rpm. After removal
of a supernatant liquid, 10% skimmed milk was added
to the sediment in such amount, that the spore
concentration in the suspension would make 1x108
cells/ml. The obtained spore suspension was put into
penicillin flasks by 1ml.

The spore culture freeze-drying was carried-out
with UZV-2 device (Special Design & Construction
Bureau with Experimental Unit of the Institute for
Problems of Cryobiology and Cryomedicine of the Na-
tional Academy of Sciences of Ukraine, Kharkov).
The samples were frozen with 1°C/min rate down to
-20°C (initial temperature of drying) on the device
shelves with following sublimation. A residual pressure
in a chamber during sublimation corresponded to 0.013-
0.018 Pa.

The amount of viable cells was determined by a
number of formed macrocolonies on a solid nutritive
reglamentary medium CP-15 for 10 min under 28°C [5].

An antibiotic activity of culture before and after
freeze-drying was determined using a diffusive method
with application of wells in the agarised nutritive
medium depth. As the test-culture we used Bacillus
subtilis, strain 720 [3].

The residual humidity of the samples was deter-
mined in percentage with a standard weight method [2].

The obtained results were statistically processed
with the traditionally used methods [4].

Results and discussion

In the first series of the experiments we studied
the influence of different values of residual humidity
on a number of viable cells and their specific activity
after freeze-drying.

At a residual humidity, equal to 0.1-0.5%, a
considerable and true decrease in both viable cells
number and their antibiotic activity was observed in
the frozen-dried samples (Table 1).

Under residual humidity values of 1.0-2.0 and 3.0-
4.0% anumber of viable cells and their specific activity
after freeze-drying did not statistically and significantly
change.

After one month storage of frozen-dried samples
with different values of residual humidity under 4°C
we established, that under residual humidity of 0.1-0.5
and 3.0-4.0% a considerable and true decrease in both
number of viable cells and their antibiotic activity in
comparison with these indices values after freeze-
drying was observed (Table 2).

In the following experiment series we studied the
effect of rehydration ways for the S. fradiae
VNIIG-25’ frozen-dried spore culture on viable cells
number and their specific activity. The rehydration was

PROBLEMS
OF CRYOBIOLOGY
2004, Nel



HO# crmopoBO# KyIbTypH S. fradiae
BHUUI-25 A’ Ha KONMMYECTBO >KHU3HE-
CIIOCOOHBIX KIIETOK U X CHEU(DUUECKYIO
AKTUBHOCTH. PeruapaTanuto mpoBoarIN
4 cnocobamu: 1 — OTHOMOMEHTHOE J0-
OaBiieHNE AWCTHITUPOBAHHON BOJBI B
NEHULIWUTMHOBBIE (DIIaKOHBI 10 MCXOM-
HOTO 00BbEeMa, (IIaKOHBI BCTPSAXUBATU U
OCTaBJISIIM HA 5 MUH NIpU  TeMIIepaType
20°C ¢ mocneayrommM OnpeaeIeHIEeM
KOJIOHHE0Opa3yIomei CrmocoOHOCTH U
crnienu(puvecKoil aKTUBHOCTH; 2 — OTHO-
MOMEHTHOE JI00aBlIeHUE JAUCTUILTUPO-
BAaHHOHM BOJBI 1O MCXOJHOTO 00beMa,
BCTPSIXMBaHHUE (IAKOHOB C MOCIIEAYIOLICH
SKCMO3UIMEN B TeueHue 1 4 mpu Temie-
patype 20°C; 3 — npobHOe noOaBiIeHNE
B 00pa3ibl AUCTHIUIMPOBAHHOM BOABI 10

Tabnaunua 1. 3aBUCIMOCTB JKU3HECTIOCOOHOCTH M aHTHOMOTHYECKON
AKTHBHOCTH JIMOQHUIM3UPOBAHHOM KyIbTYpHI S. fradiae BHUUT-25A’ ot

MOKa3aTesei 0CTaTOYHOH BIIAXKHOCTH

Table 1. Dependence of viability and antibiotic activity of S. fradiae
VNIIG-25’ frozen-dried culture on the residual humidity indices

KoanuectBo
YcAoBUS 9KCIIepUMEHTa SKM3HECIIOCOOHBIX AHTHOMOTHYECKAs
Experiment KAETOK, % AKTUBHOCTH, %
conditions Number of viable Antibiotic activity,%
cells, %
3amniuTHasg Ccpeaa Ocrarounast
ProItL}ective megi{?m BAGKIOCTD, % XESX XESX
Residual humidity
0,1—-0,5 80,5+5,94% 52,85+6,43*
10%—e
o0eHpeHRHoe 1,0-20 99,15%0,64 99,65=0,21
MOAOKO
10% skimmed milk
3,0—4,0 99,1+0,99 99,85+0,21

IIpumeyanne. * — ypoBeHb NOBEPUTEIBHOH BEPOSTHOCTH MEXIY CPEIHUMH
3HAUCHHUSIMH KOJHYECTBA JKU3HECIIOCOOHBIX KJIETOK U MX aHTHOMOTHYECKOIl

HCXOMHOTO 00beMa B 4 mpueMa (uepe3
Kaxkaeie 15 muH B Teduenue 1 4); 4 —
00pasIbl TMOGMITN3UPOBAHHON CITOPOBOM
KYJIBTYPbI B OTKPBITHIX TICHUIALTHHOBBIX
(hmakoHax OCTaBISUTH Ha 24 9 BO BIKHOU
KaMmepe ¢ 00eCIeUeHUEM UX CTEPHIbHOCTH.

Hcnons3oBanue 1-, 3- 1 4-ro crioco0oB perupa-
TalK JTUOQUIN3UPOBAHHOW MHKPOOHOU KYJIBTYPHI
MIPUBOAMIIO K JOCTOBEPHOMY CHIIKEHHUIO KOJMYECTBA
KA3HECTIOCOOHBIX KJIETOK M WX aHTHUOMOTHYECKOM
aKTUBHOCTH (Tabum. 3).

Bricokue mokasarenu ;Ku3HeCIOCOOHOCTH U aHTH-
OMOTHYECKOH aKTUBHOCTH CITIOPOBOH THOPHIN3UPOBaH-
HOW MUKPOOHOH KyNbTypBl OBLIH MONYYEHBI MPH
peruaparanuu o0pas3noB crnocodboM 2. Pe3yibrarhl

drying.

Taomuua 2. KonngecTBo XKU3HECIIOCOOHBIX KIICTOK M aHTHOHOTHYECKas
aKTUBHOCTD JIHO(DHIN3UPOBAHHON CLIOPOBO KyIbTypHl S. fradiae
BHUMWI'-25A’ nocne xpanenus npu 4°C B Teuenue 1 mec

Table 2. Number of viable cells and antibiotic activity of S. fradiae
VNIIG-25’ frozen-dried spore culture after storage
under 4°C for a month

KoanuectBo
SKU3HECIIOCOOHBIX AnTHOMOTHYECKAS
YCAOBI/,IH OKCIEPUMEHTA KAETOK,% AKTUBHOCTD, %
Experiment conditions Number of viable | Antibiotic activity,%
cells, %
3aluTHasg cpepa Ocrarousas
Protective medium BAGKHOCT, % X=S%X X+SX
Residual humidity
0,1—-0,5 50,4+9,76* 27,25+4,3*%
10%—e
ODEOTHUPAIHOE 1,0-20 98,3=0,57 98,40
MOAOKO
10% skimmed milk
3,0—4,0 69,95+09,12* 68,2+6,22*

I[Ipumeuanue. * — ypoBEHH JOBEPHUTEIHHONH BEPOATHOCTH MEXKAY CPEIHUMH
3HAUEHUSIMH KOJIMYECTBA >KU3HECITOCOOHBIX KJIETOK M MX aHTHOMOTHYECKOM
AKTUBHOCTH MOCJIE JTHO(PHIH3aLUH H XpaHCHHUS B TeUeHue 1 Mec.

Note. * - the level of confidence probability between average values of viable cells
number and their antibiotic activity after freeze-drying and storage for 1 month.
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aKTHBHOCTH B HCXOZHOH KyIBTYpE U KYJIBType Mocie JTNO(IIH3aINH.

Note. * - the level of confidence probability between average values of viable cells
number and their antibiotic activity in initial culture and in that after freeze-

performed by 4 ways: 1 — one-step addition of distilled
water into penicillin flasks up to the initial volume, the
flasks were shaken up and left for 5 min under 20°C
with further determination of a colony-forming ability
and specific activity; 2 — one-step addition of distilled
water up to the initial volume, flask shaking up with
following exposure for 1 hr under 20°C; 3 — 4-step
addition of distilled water up to the initial volume in the
samples (every 15 min during 1 hr); 4 — the samples of
frozen-dried culture in opened penicillin flasks were

maintained for 24 hrs in a humid chamber
with their sterility providing.

The usage of the 1*, 3" and 4" ways
for the frozen-dried microbial culture re-
hydration resulted in a considerable and
true decrease in a number of viable cells
and their antibiotic activity (Table 3).

High indices of the viability and antibio-
tic activity for a spore frozen-dried micro-
bial culture were obtained when rehydrat-
ing the samples with the 2™ way. The re-
sults testify to the fact, that the residual
humidity affects the spore culture viability
and specific activity not only after freeze-
drying, but after storage as well. Thus,
under low values of residual humidity (0.1-
0.5%) after freeze-drying the death in
19.5% of viable cells was noted and the
values for antibiotic activity decreased
down to 62.5%. When storing the frozen-
dried samples under 4°C the death in 30%
of viable microbial cells was observed, and
a specific activity reduced down to 27.25%.
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CBUAETEIBCTBYIOT O TOM, YTO OCTAaTOYHAs BIAXK-
HOCTH OKa3bIBaeT BIHSIHHE Ha KU3HECIIOCOOHOCTH U
crenu(uIecKyo aKTHBHOCTh CIIOPOBOM KYJIBTYPBI HE
TOJILKO Cpa3y mocie Tuo(uIn3anuu, HO U IMOCIe
xpaHeHus. Tak, IpU HU3KUX 3HAYEHUSX OCTATOYHON
BnaxkHoctu (0,1-0,5%) nocie nuodunmuzanuu oTMeya-
nmachk Tubens 19,5% xu3HECHOCOOHEBIX KIETOK, a
MOKAa3aTeIM aHTHOMOTHYECKON aKTUBHOCTH CHHUXKa-
JuCh 10 52,5%. B npouiecce xpaHeHus T10GUITH3HPO-
BaHHBIX 00pa3noB npu 4°C yepe3 MecsI] oTMevaIach
rubenb 30% KU3HECTTOCOOHBIX MUKPOOHBIX KJIETOK, a
crierduyeckast akTHBHOCTh CHUKaach 10 27,25%.

IIpu HU3KKX 3HAUEHUSAX OCTATOUHOW BIAXKHOCTH
pPa3BUBAIOTCS Kak JIeTalbHbIE, TAaK M HEJETalbHbIC
MOBpeXIeHHUS. JIeTabHbIE SBISIOTCS TPUINHON THOE-
JI AKHU3HECTIOCOOHBIX KJIETOK U CHUKEHHS aHTHOWO-
TUYECKON aKTUBHOCTH, HENETaIbHbIE (pa3BUBAIO-
[piecs B KIIETKaX Mpu 00Jiee HHTEHCHBHOM 00€3BOXKH-
BaHWHU) — MPUYMHON TOen MUKPOOHBIX KJIETOK B
o (GUIH3UPOBaHHBIX 00pa3lax, XpPaHUBIIUXCS B
teueHue Mecsira mpu 4°C. BeposiTHO, pH 3THX YCII0-
BHSIX XpaHEHHUS HeJIeTalbHbIC MOBPEXKICHUS TPaHC-
(dhopMupyroTcs B JieTanbHble. [Ipyu 1aHHOM TeMmIepa-
TYpPHOM PEXHME XpaHEeHHUs 00pa31IOB MOCIIE THOPHITH-
3aIi pean3yroTcsl MeTadoNIMYeCKe MPOIECCHl ¢
HU3KOM SHEPrUel aKTUBAIIUH, IPUBOIAIINE K HAKATLTH-
BaHUIO IPOMEXYTOYHBIX IPOYKTOB OOMEHA, KOTOPBIS
MOTYT OKa3bIBaTh TOKCHYECKHUN 3P (PEeKT Ha MUKPOO-
HBIE KJIETKH, BBI3bIBast X THOEIb ¥ CHIDKEHUE CIICIIH-
(hnyeckoit akTHBHOCTH.

[Ipu 3HaYeHHSIX OCTATOYHON BIAKHOCTH B 00pa3-
uax B npenenax 1,0-2,0% otme-
Yayicsi BRICOKUH MPOIEHT KHU3-
HECIOCOOHBIX KJIETOK M X CIIe-
nM(pUIECKOH aKTMBHOCTH KaK
nocie JuoHUIU3aluu, Tak U
nocie xpaneHus npu 4°C.

Under low values of residual humidity there is the
development of both lethal and non-lethal damages.
The lethal ones cause the death of viable cells and a
decrease in antibiotic activity, the non-lethal ones
(developing in cells under more intensive dehydration)
lead to microbial cell death in the frozen-dried samples,
stored for a month under 4°C. Probably, under these
storage conditions the non-lethal damages are trans-
formed into the lethal ones. Under this tempe-rature
regimen for sample storage after freeze-drying there
is the realisation of metabolic processes with a low
activation energy, resulting in the accumulation of
intermediate metabolism products, which can toxically
affect the microbial cells, by causing their death and a
specific activity decrease.

A high percent of viable cells and their specific
activity was noted under residual humidity values in
the samples within the limits of 1.0-2.0% both after
freeze-drying and storage under 4°C.

When increasing the residual humidity values up to
3.0-4.0% the viability and antibiotic activity of spore
culture after freeze-drying corresponded to 99.0%.
However during storage under 4°C a number of viable
cells and their specific activity decreased by 30.0%.
Under high indices of residual humidity there is the
predomination of non-lethal damages, transferring into
the lethal ones during storage, that results in a death
of microbial cells and in a decrease in their antibiotic
activity, correspondingly.

The experiment results testify to the fact, that the
cell integrity depends on a rehydration way [1, 2, 7]. A

Tabauna 3. KonnuecTBo XKU3HECTIOCOOHBIX KJIETOK M aHTHOHMOTHYECKAs
aKTHBHOCTH JINO(MIN3NPOBAHHOM CIIOPOBOH KynbTYpHI S. fradiae BHUUI-25 A’
B 3aBUCHMOCTH OT CIIOCOOOB peruaparariu
Table 3. Number of viable cells and antibiotic activity of S. fradiae VNIIG-25’
frozen-dried spore culture depending on rehydration ways

IIpy noBBILIEHUH 3HAYEHH KoAmtectso
OCTAaTOYHOM BJIAXXHOCTH 10 YCAOBHS OKCIIepHMeHTa e eTon s AH;E&T;ITO“C‘;?J;&”
Experiment conditions o L L0
3,0-4,0% >xu3HECIOCOOHOCTD U Numgglgfo/"lable Antibiotic activity,%
1/0
AHTHOMOTHUYECKAsd aKTHBHOCTD
% _ Cnoco0bt
CIIOPOBOU KyJIBTYPBI IOCJIC IO perupparanun | Temmneparypa,’C OKCIIO3Un s T +S% T+S%
(1)I/IJ'II/I33LII/II/I COOTBETCTBOBAJIU Rehydration Temperature,”C Exposure - -
‘ways
99,0%. Ho B mporiecce XxpaHeHust 7
npu 4°C KONM4YeCTBO JKU3HEC- i 3 83,6241 78,5%1.9%
IMOCOOHBIX KJIETOK M MX CIICIU-
(hmgeckas aKTUBHOCTh CHIDKa- 2 11; 08,5+3,2 96,7+2,4
nuchk Ha 30,0%. IIpu BEICOKHX 20
moKas3aTessiX OCTaTOYHOM BJIaX- 3 11 ;fr 89,8=1,3* 85,3%4,2%
HOCTH MPEBATUPYIOT HENETATb-
Hbl€ TIOBPEXJEHUS, KOTOPbIE 4 2%141;1{«; 42,7+3,6% 38,23,8*

MEPEXOJIST B JICTABHBIC B MIPO-
[[ECCe XPAHCHHUs, YTO MIPUBOIUT
K THOE MUKPOOHBIX KIIETOK U
COOTBETCTBEHHO K CHIDKEHHIO UX
aHTHOMOTHYECKOM aKTUBHOCTH.
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IIpumeuyanue. * — ypoBeHb TOBEPUTEIHHOI BEPOSTHOCTH MEKAY CPEIHUMH 3HAUCHUSIMH
KOJINYECTBA KM3HECIIOCOOHBIX KJIETOK U MX aHTMOMOTUYECKONM aKTMBHOCTU B MCXOIHOM
KyJIBType U KYJIBType IOCHe THO(QUIH3any.

Note. * - the level of confidence probability between average values of viable cells number
and their antibiotic activity in initial culture and in that after freeze-drying.
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Pe3ynpTarhl SKCIIEPUMEHTOB CBHUIETENBCTBYIOT O
TOM, YTO COXPAHHOCTh KJIETOK 3aBHCHT OT Criocola
perunparanuu [1, 2, 7]. IpoOHas, ObicTpas perunpa-
Talys ¥ peruapaTalys BO BIaKHON KaMepe IPHUBOAWIN
K JOCTOBEPHOMY CHHUXEHHIO KOJIMUYECTBA KU3HE-
CIOCOOHBIX KJIETOK U UX CTIeH(PUIECKOil aKTHBHOCTH.
[o-Buaumomy, Ha 3Tanax cyOIMMAaIMOHHOTO BEICYIIIN-
BaHUS MOTYT MOBPEXIATbCA MEMOPaHbl MUKPOOHBIX
KJIETOK, B pe3yJIbTaTe 4Yero HapylIaeTcsi akTUBHBINA U
[TaCCUBHBIA TPAHCIIOPT BOMBI, BBI3BIBAIOIINNA THOEIDb
MUKpPOOHOH KyJIbTyphI IPY peTuapaTanui. Beicokas
COXPaHHOCTh MHKPOOHOHN KYJIBTYPHI M €€ CBOMCTB
obecrieynBanach OJHOMOMECHTHBIM JOOaBICHUEM
JUCTHJUINPOBAHHON BOABI K JTHOPMIM3UPOBAHHBIM
o0pasuam ¢ mocey el 3KCIo3uIen TPy TeMIIe-
patype 20°C B TeueHue yaca.

BbiBOADI

[IpoBeneHHBIE MCCAENOBAaHUS MOKa3aJlHd, 4TO
3HAUEHHS OCTATOYHON BIAXXHOCTH U ClIOCO0 peruapa-
TaI¥ OKa3bIBAIOT CYIIIECTBEHHOE BIUSHIE HA KU3HE-
CITIOCOOHOCTH | CITeNU(PUIECKYI0 aKTHBHOCTB CIIOPO-
BO# KynbTyphl S. fradiae BHUUI-25 A’.

Perngparamnus myTteM OJHOMOMEHTHOTO J100aB-
JIEHUS AUCTUILIMPOBAHHON BOJIBI € ITOCIIEAYIOLIEH 3KC-
no3unueii B reuerne 1 1 mpu 20°C 1 ocTaTOUHOMN BIIaXK-
HOCTH JINO(HIN3UPOBAHHBIX 00pa3LoB B npenenax 1,0-
2,0% mo3Bosiia moryduts 98,5% xu3HecmocoOHBIX
KIIETOK C BBICOKOUW aHTHOMOTHYECKOH aKTHBHOCTBIO.
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multi-step, prompt rehydration and that in a humid
chamber resulted in a considerable and true decrease
in a number of viable cells and their specific activity.
Apparently, at these stages of sublimation the damages
in microbial cell membranes can occur, as a result there
is the disorder in an active and passive water transport,
causing the death of microbial culture during
rehydration. A high integrity of microbial culture and
its properties was provided by one-step addition of
distilled water to frozen-dried samples with following
exposure under 20°C for 1 hr.

Conclusions

The conducted investigations demonstrated, that the
values of residual humidity and the rehydration way
caused a considerable effect on viability and specific
activity of S. fradiae VNIIG-25 spore culture.

The rehydration by one-step addition of a distilled
water with following exposure for 1 hr under 20°C
and a residual humidity in frozen-dried samples within
1.0-2.0% allowed to obtain 98.5% of viable cells with
a high antibiotic activity.

References

1. Arkadieva Z.A. Factors, affecting the viability and properties
of microorganisms under different storage methods //
Biologicheskie nauki.— 1983.— N4.— P.93-105.

2. Blankov B.l., Klebanov D.L. Freeze-drying application in
microbiology.— Moscow: Medgiz, 1961.— 263p.

3. Egorov N.S. Grounds of study on antibiotics.— Moscow:
Vysshaya shkola, 1986.- 476p.

4. Lakin G.F. Biometry.— Moscow: Vysshaya shkola, 1980.—
293p.

5. Practical work on microbiology /| Edited by Egorova N.S.—
Moscow: Publishing House of Moscow State University,
1976.— 307 p.

6. Ruban E.L. Storage of microorganism cultures // Prikladnaya
biokhimiya i microbiologiya.— 1989.— Vol.25, N3.— P.291-301.

7. Tutova E.G., Idelchik M.S. Ways for preservation of
microorganisms and products of their biosynthesis (drying
and storage) // Proceedings of the Institute of Heat and Mass
Exchange of the Academy of Sciences of Byelorussian SSR.—
1984.—- N1.—- 61 p.

8. Tsutsayeva A.A., Ananyiina A.E. Study of the effect of some
parameters of freeze-drying process on the viability of
Streptomyces fradiae VNIIG-25" spore culture // Problems of
cryobiology.— 2002.— N2.— P. 26-29.

9. Antheunisse J. Viability of lyophilized microorganisms after
storage // Antonie van Leeuwengock.— 1973.— Vol.39, N2.—
P. 243.

10. Bunse T., Steigleder G.K. The preservation of fungal cultures
by lyophilization // Mycoses.— 1991.— Vol.34.— N3-4.—
P. 173-178.

Accepted in 04.11.2003

PROBLEMS
OF CRYOBIOLOGY
2004, Ne1



