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CoxpaHHOCTb XKM3HECNOCOOHOCTU U OUOAOrMYECKMX CBOWMCTB OakTepumii
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Preservation of Viability and Biological Properties of S. aureus
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XpaHeHue IpH TeMIepaType KHIKOTo a30Ta 6akrepuil S. aureus u P. aeruginosa B TedeHne 3-X JeT 00eCIeunBaIo COXPaHHOCTh
JKU3HECIIOCOOHBIX KIICTOK 1 OMOJIOTHYECKUX CBOKMCTB, HCIIOJIB3YEMbIX JUIsI TAKCOHOMHH H HICHTH(HKALMN YKa3aHHBIX Oaktepuii. [ nbein
4acTH OaKTepPHUAILHBIX KJICTOK BO3MOXKHA Ha STale OXJIAKACHUSA. B KadecTBe cpe/bl KPHOKOHCEPBUPOBAHHS HCIIOIb30BAIH MSCO-
nenToHHEIH 0yap0H (MIIB) ¢ no6aBnennem caxapossl wim JMCO.

Knrouesvie cosa: 6axTepun, KPHOKOHCEPBHUPOBAHKE, OMOJIOTHYECKHE CBONCTBA.

30epiraHHs NpH TeMIepaTypi piakoro a3oTy Oakrtepiit S. aureus 1 P. aeruginosa Ha npoTs3i 3-X pokiB 3a0e3nedyBaio LiliCTh
KHUTTE3IATHUX KIIITHH 1 010JIOT1YHAX BIIaCTUBOCTEH, SIKi BHKOPHCTOBYFOTHCS [Tl TAKCOHOMIT 1 ieHTH(DiKawil BKa3aHUX Oakrepiil. 3arntens
YaCTHHHU OaKTepialbHUX KIITHH MOXe BifOyBaTHCh Ha erari oxono/pkeHHs . CepeloBHIEM sl KOHCEPBYBaHHS BHKOPHCTOBYBAIIU

M’SICO-TIEITOHHUI OyNBIOH 3 100aBKOIO IyKkpo3u abo IMCO.

Knrouoei cnosa: 6axrepii, KplOKOHCEPBYBaHHS, 01070T19HI BIACTUBOCTI.

The storage of S. aureus and P. aeruginosa bacteria under liquid nitrogen temperature during 3 years provided the preservation for
viable cells and biological properties, used for taxonomy and identification of mentioned bacteria. The death of a part of cells is possible
at the stage of cooling. Meat-peptone broth (MPB) with sucrose and DMSO additives was used as the preservation medium.

Key words: bacteria, cryopreservation, biological properties.

PazpaboTka 3¢ peKTHBHBIX METOAOB ATUTEIHHOTO
XpaHEeHUS! MHUKPOOPTraHMU3MOB MMeeT OoibIoe
3HaYeHHe AN obecreueHus: paboThl KOJJIEKIUNA H
0aHKOB MUKPOOPIaHU3MOB Pa3JIMYHOTO HA3HAYECHUS
[1,11]. 3HaunMOCTh CO3MaHUSI TAKHX METOJOB €IIle
O0onee BO3pocia Mocjie yCOBEPHICHCTBOBAHUS
3aKOHOJIaTeIbHON 0a3bpl YKpawHbI, OXpaHAIONIEH
aBTOPCKHE IpaBa pa3pabOTYUKOB M MpPEIyCMaTpH-
BaloMel 00s3aTelbHOE JCIOHUPOBAHUE MHUKPO-
OpraHu3MOB [6].

Pa3paboTka TexHONMOrUl KpMOKOHCEPBUPOBAHHUS
MHUKPOOPraHU3MOB ONPEACICHHOI0 BUJa WK poa
BKJTIOYAET HECKOJIBKO 3TATIOB: UCCIIEIOBAaHNE BIUSHUSA
Ha KPUOYYBCTBUTEIHFHOCTH MUKPOOPTaHU3Ma UCXO-
HBIX MOP(QOPYHKIMOHATBHBIX CBOMCTB, 3aBUCALINX OT
psina GpaxTopoB, NOROOP CpeAbl KOHCEPBUPOBAHHS U
PEKMMOB 3aMOpPaXMBAHUSA-OTOTPEBA, U3yUCHHE
COXPaHHOCTH XXH3HECIOCOOHOCTH B MpoIlecce
KPHUOKOHCEPBUPOBAHHUSI, HCXOJAHBIX TC€HETUYECKH
JETEPMUHUPOBAHHBIX OMOJIOTHYECKUX CBOWCTB H

Development of efficient methods for micro-
organisms’ long-term storage is of great importance
for providing the work of microorganisms’ collections
and banks of different designations [1, 11]. The
significance of elaboration for such methods has much
more increased after improving the legislative base of
Ukraine, protecting the author’s rights of inventors and
foreseeing the obligatory deposition of microorganisms
[6].

The development of technologies for microorganism
cryopreservation of certain species or lines comprises
several stages: study of the effect on microorganisms’
cryosensitivity of initial morphofunctional properties,
depending on some factors; selection of preservation
medium and freeze-thawing regimens; study of viability
preservation during cryopreservation, initial genetically
determined biological properties and cell functional
activity [1, 9, 10].

Bacteria of S. aureus and P. Aeruginosa species
play a considerable role in etiology of pyo-inflammatory
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(hyHKIIMOHATIBHOM aKTHBHOCTH KJeToK [ 1,9,10].
bakrepuu BunoB S.aureus u P.aeruginosa urparot
CYIIECTBEHHYIO POJIb B 3THOJIOTMH T'HOMHO-BOCHA-
JIUTENBHBIX U APYTHX 3200JIeBaHUI YeTOBEKa U B CBSI3U
C 3TUM 3TaJOHHBIE INTAMMBI U KITMHUYECKHE H30IISATHI
9THX OaKTEpUi XPaHATCS B KOJUIEKIMSIX MEAULIUHCKUX
YUPEXKICHUH C 1eNIbI0 pa3pabOTKU paloOHATbHBIX
CXEM JIEYEHU,CPEACTB U METOAOB IHAarHOCTHUKH,
[penaparoB [yis crenuduueckoi mpopuiakTuk [7].
JlaHHBIE O COXPaHHOCTH B Mpollecce KPHOKOHCEP-
BUPOBAaHHS OMOJOTHYECKUX CBOWCTB OaKkTepui
S.aureus u P.aeruginosa, MCHOAB3yEMBIX AJA
TAKCOHOMUH ¥ HJICHTU(UKAIMH, OTCYTCTBYIOT.

Lens nanHON pabOTHl - U3ydYeHUE COXPAHHOCTH
KHU3HECMOCOOHOCTH U OHMOJIOTHYECKUX CBOMCTB
Oaktepuit S.aureus u Paeruginosa B mpouecce
HU3KOTEMIIEPATypPHOTO XpaHEHUsI B T€UEHHE 3-X JIET
(cpox HabmIOMEHUS).

Martepuanbl n metoanl

UccnenoBanus npoBoanin ¢ 6akTepusmu Staphy-
lococcus aureus ATCC 25923 u Pseudomonas
aeruginosa ATCC 27853 (mTaMMBbl TTOJTYYE€HBI U3
HWacTuTyTa AepMaToinorud U BeHepoaorun AMH
Ykpaunsl). baktepun BeIpammBalu Ha MSCO-
nentoHHoM arape (MIIA) [2] B Tedenue 18 4 mpu
temneparype 37°C. CmbiBanu 6aktepun ¢ MIIA
cpenamMu KOHCEpPBUpPOBaHMs. B KauecTBe 3alIUTHBIX
cpen ucnosp3oBanu MIIb [2] ¢ nobaBnennem 5%
caxapossl (x4) wm 5% JMCO ([lua®M, Mocksa).
st npeaoTBpalie st BO3MOKHOTO HHPUIHUPOBAHHS
OKpY Karolllel cpelbl B clydae pa3repMeTH3alnuu
KpHOMIPOOUPOK OaKTepHH 3aMOpaXHMBaIH MO pas3pa-
6oTtanHOMY Hamu criocoOy [5]. Kpuomnpobupku “Nunc”
¢ OaxkTepHadbHBIMHU CYCIIEH3UAMH B 00beme 1 i
MIOMeIajiN B IUIACTHKOBBIE KOHTEWHEpH! (TY 64-1-
1178-85), 3arem KoHTelHepH! 3amoiaHsTH 96%-M
STHJIOBBIM CIHPTOM M repmetusupoBanu. [Ipor-
paMMHOE 3aMOpaKUBaHUE 00PA3IOB MTPOU3BOIUIN B
NpOTrpaMMHOM 3aMoOpa)xuBaTeyne O0HMO0O0OBEKTOB
“Cryoson BV-6". [lockonbKy HpencTaBIEHHBIE
PE3yABTaThl SIBISIOTCA YACThIO MIPOrPaMMBbl HCClie-
JIOBaHUS COXPAaHHOCTHU B IpoIlecce KpHUOKOHCEp-
BUPOBaHUS OMOJOTHYECKUX OOBEKTOB, OAKTEPHUH
3aMOpaKHBAJIX 110 PEeKUMaM, HCIIOJIb3yEeMBbIM HAMH 1
IUTS 3aMOPaKMBAHUSA JPYTHX OOBEKTOB.

bakrepun S. aureus 3amMopa’kuBaH MO 2 MPOT-
paMmawm:

1 — morpy’xeHue KOHTEHHEPOB B XKHUIKHIA a30T; 2 —
oxnaxaenue ot 18 mo 0°C co ckopocthio 1°C/mMuH,
BeiepkuBanue npu 0°C B TedeHHe 5 MUH, OXJIAXK-
neaue ot 0 mo —40°C co cxopoctero 70°C/MuH,
MIOTPYKEHHE B KHUAKHH a30T.

bakrepuu P.aeruginosa 3aMopa)xxuBaJId 1O MPOT-
pamMaMm 2 u 3 — oxuaxzaenue ot 18 mo 0°C co
ckopocThio 1°C/muH, BeiAepkuBanue mnpu 0°C B
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and other human diseases, and in this connection the
reference strains and clinical isolates of these bacteria
are stored in the collections of medical establishments
with the aim to develop the proper treatment protocols,
means and methods of diagnosis, preparations for
specific preventive measures [7]. There are no data
on the preservation of biological properties during
cryopreservation of S. aureus and P. aeruginosa
bacteria, used for taxonomy and identification.

The aim of this work was to study the preservation
of the viability and biological properties of S. aureus
and P. aeruginosa bacteria during low temperature
preservation for 3 years (observation term).

Materials and Methods

Investigations were carried-out with Staphylococcus
aureus ATCC 25923 and Pseudomonas aeruginosa
ATCC 27853 bacteria (strains were obtained from the
Institute of Dermatology and Venerology of the
Academy of Medical Sciences of the Ukraine).
Bacteria were cultured in meat-peptone agar (MPA)
[2] during 18 hours at 37°C. Bacteria were washed-
out from MPA using the preservation media. As
protective media we used meat-peptone broth (MPB)
[2] with adding 5% sucrose (chemically pure) or 5%
DMSO (DiaEM Moscow). For preventing a possible
environment contamination in case of the cryovials’
seal failure the bacteria were frozen according to the
way, elaborated by us [5]. The “Nunc” cryovials with
bacterial suspensions in 1ml volume were placed into
plastic containers (TU 64-1-1178-85), then containers
were filled with 96% ethyl alcohol and sealed. The
samples’ freezing was accomplished in a prog-
rammable freezer for bioobjects “Cryoson BV-6".
Since the presented data are a part of the program for
studying the integrity during biological objects’
cryopreservation, bacteria were frozen by the
regimens, used for freezing of other objects. S aureus
bacteria were frozen by 2 programs: 1 — container
immersion into liquid nitrogen; 2 — cooling from 18 down
to 0°C with the rate of 1°C/min, exposure at 0°C during
5 min, cooling from 0 down to -40°C with the rate of
70°C/min, immersion into liquid nitrogen.

P. aeruginosa bacteria were frozen by programs
2 and 3: cooling from 18 down to 0°C with 1°C/min
rate, exposure at 0°C during 5 min, cooling from 0
down to -40°C with 2°C/min rate, immersion into liquid
nitrogen. The samples were thawed on water bath at
37°C.

Bacteria viability was determined according to the
Koch’s dish method [3] by the amount of formed on
MPA macrocolonies. Biological properties of bacteria
were investigated by the methods, described in the
paper [4, 7]. In bacteria S. aureus there were studied
the resistance to novobiocin, the presence of
hemolysins enzymes, lecithinase, plasmocoagulase,
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TeueHne 5 MuH, oxjaxaeHue or 0 mo —40°C co
ckopocThio 2°C/MHH, MOTPYKEHUE B JKUIKUU a30T.
OtorpeBanu 0o6pa3isl Ha BonsHoi Oane mpu 37°C.

XKuznecnocobHocTh OakTepuil onpenensnin
yame4yHbiM MeTogoM Koxa [3] mo koauyecTBy
MaKpOKOJNOHHUH, chopmupoBaBmuxcs Ha MIIA.
Buonoruueckue cBoiicTBa OakTepuii UCCIEA0BATH IO
METOJIaM, ONUCaHHBIM B [4,7]. Y Oakrepuii S.aureus
M3yYalld Pe3UCTEeHTHOCTh K HOBOOMOIMHY, HAJIMIHe
(hepMeHTOB TE€MOJIU3UHOB, JEUUTHHA3HI, MJIa3MO-
koarynasbel, JJHKa3wr, docdaraszer, kaTamassl,
caxapoJUTHYEeCKuX (PEpMEHTOB U CIIOCOOHOCTH K
MpOoayKIuK aneronHa.CaxaponuTudecKue CBOWCTBA
S.aureus ONPENEINSIIN C UCTIONB30BAaHNEM MUKPO-TECT-
cucteMbl MTC-5 (HIIO “IlutatenpHbie cpeasi”,
Maxaukaina, Poccus).

VY Paeruginosa uccienoBainy HaJIU4ne caxaposn-
THYECKUX (EepMEHTOB, PEPMEHTOB LUTOXPOMO-
KCHJIa3bl, apTUHUHTUAPOIIA3hl, KellaTHHA3I, HUTPAT-
peIyKTa3bl, YyBCTBUTEIBHOCTh K XJIOPUAY Oapws,
CIIOCOOHOCTH K OKHCIIEHWIO MaHHHWTA, MOYEBHHBI U
CHHTE3y MUTMEHTOB NMUOIMAaHMHA U MHOBEPANHA,
MMOABIKHOCTh. CTaTUCTUYIECKYIO 00pabOTKy IOITy-
YEHHBIX PE3YIBTATOB MPOBOAMIIH IO OOIIETIPUHATHIM
B MEIHMKO-OMOIOTUYECKUX HUCCIETOBAHMIX METOAaM
[8]. docToBeprocTs pacueToB 95%.

Pe3yAbTathl M 00CyXXAeHHe

Ucxonnas xoHueHTpanus OakTepuid, CyCleH-
JpoBaHHbIX BMIIb ¢
caxapo30ii, cocraBuiIa
s S. aureus (1,9+
0,3)x107, ma P. ae-

DNAase, phosphatase, catalase, saccharolytic
enzymes and the capability to produce acetoin.
Saccharolytic properties of S. aureus were determined
using MTC-5 microtest systems (Scientific&
Production Unit “Pitatelnye sredy”, Makhachkala,
Russia).

In P. aeruginosa we studied the presence of
saccharolytic enzymes, those of cytochrome oxidase,
arginine hydrolase, gelatinase, nitrate reductase, barium
chloride sensitivity, capability to oxidation of mannitol,
urea and synthesis of pigments of pyocianine and
pyoverdine, motility. Statistical processing of the results
obtained was performed by the common methods in
medical and biological investigations [8]. Statistical
significance of calculations was 95%.

Results and discussion

Initial concentration of bacteria, suspended in MPB
with sucrose made for S. aureus (1.9+0.3)x107, for P,
aeruginosa (3.52+£0.5)x10% of cells/ml. That for
bacteria, suspended in MPB with DMSO made for S.
aureus (1.5+£0.6)x107, for P. aeruginosa (4.1+
0.4)x10°® of cells/ml. Freezing by the programs 1 and 2
resulted in a considerable and true decrease in the
number of S. aureus viable cells when using MPB
with sucrose adding as a medium of preservation. In
all the rest experimental variants the freezing did not
cause a considerable and true decrease in the number
of viable cells in S. aureus and P. aeruginosa (Table 1).

Tadmuna 1. XXusnecriocobHocTh Oakrepuit S.aureus ATCC 25923 u P.aeruginosa
ATCC 27853 nocie xpaHeHus: 00pa3IioB B )KUIKOM a30Te B TeUEHUE 3-X JIeT

Table 1. Viability of S. aureus ATCC 25923 and P. aeruginosa ATCC 27853 bacteria after the
3 years’ sample storage in liquid nitrogen

ruginosa — (3952:|: KoandecTBO >K1U3HECIIOCOOHBIX OaKTepui
x 108 B | MA moche XpaHeHust
0’5) 10 K.TIGTOK/MJ'L Amount of viable bacteria in 1 ml after storage
I/ICXOHHaﬂ KOHIICH- Cpena Pesxum
~ Bakrepun OXAQKACHUSA KoHTpoAB 1 ropa, 2 ropa 3 ropa
Tpauus 6aKTepHH3 Bacteria pigiisgggg (I)r?gcli{inuiin g};?igg Control 1 year 2 years 3 years
CYCIICHIMPOBAHHBIX B
MIIb ¢ JIMCSO, coc- Xs% X5% X£5% X%
TaBISIA IS S.aureus
(1,5+0,6)%107, st 1 (9.3£0,4)x10° | (8,5%0,5)x10° | (9,6=0,4)x10° | (8,920,4)x10°
P . 4.1+ MITB + 5% caxapo3bl
>aeruginosa — (4, MPB+ 5% of sucrose
2 7,7+0,4)x10° 7,3%0,5)x10° 7,6%+0,4)x10° 7,3%+0,5)x10°
0,4)x108 KIETOK/MIT. 5. qureus ( )x ( )x ( Jx10m f{ )x
3aM0pa)KHBaHI{Ie Hg 1 (1,0=0,4)x10" | (1,0+0,4)x10" | (1,0+0,5x10" | (9,9%04)x10"
mporpaMMam u MIIB + 5% AMCO
porp MPB+ 5% of DMSO
MIpUBOANUIIO K JOCTO- 2 (9,1%0,3)x10° | (9,1%+0,4)x10° | (9,2=+0,5)x10° | (9,0+0,4)x10°
BCPHOMY CHUIKCHUTIO
2 (3,4%0,3)x10° | (3,3+0,5)x10° | (3,30,4)x10° | (3,1=0,5)x10?
KOJINYECTBA KU3HC- MIIB + 5% caxapo3bt
CIIOCOOHBIX KJIETOK MPB-+5% of sucrose
4 3 (2120,4)x10° | (2,120,4)x10° | (2,1£0,4)x10° | (2,30,5)x10°
S.aureus npu uc- P aeruginosa
HOTB30BAHUN B Ka- MITB 5% AMCO 2 (42+05)x10° | (4,120,4)x10° | (42%0,5)x10° | (4,10,3)x10°
0
YECTBE CpE€Ibl KOH- MPB+ 5% of DMSO
MITE 3 (38+0,4)x10° | (3,720,5)x10° | (3,70,4)x10° | (3,60,5)x10?
CCPBUPOBAHUA

nmobaBlieHHEM caxa-
po3bl. Bo Bcex oc-
TaJIbHBIX BApHAHTAX
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IMpumeuanue: P — ypoBeHb 1OBEPUTEIEHOR BEPOATHOCTH MEXKAY CPEAHIUMH 3HAYCHUSIMH T10CIIE
KPaTKOBPEMEHHOT'0 3aMOpPaXMBAaHM U XpaHeHHUS B TeueHue 3-x net. P>0,05.

Notes: P is the level of confidence probability between average values after short-term freezing
and storage during 3 years; P>0.05.
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Tadommua 2. CoxpaHHOCTh OMOJIOTHYECKUX CBOUCTB OakTepuii S.aureus ATCC 25923 nmociie XpaHeHUs IIPH TEMITEPaType
JKHJIKOTO a30Ta B TCUCHHUE 3-X JIET

Table 2. Integrity of biological properties of S. aureus ATCC 25923 after the 3 years’ storage under liquid nitrogen

temperature
Haanume npusHaka BIpollecce XpaHeHUs, I'OA
Sign presence during storage,year
Buonrornveckue cBOMCTBa A0 KPHOKOHCEPUPOBAHUSL MITB + 5% caxapo3bl MITB + 5% AMCO
Biologi cal properties Before cryopreservation MPB+ 5% of sucrose MPB + 5% of DMSO
1 2 3 1 2 3
T'eMOAN3 5PUTPOIUTOB
Erythrocyte hemolysis + + + + + + +
AelUTOBUTEAA3HASA PeaKIUg
Lecithin —vitelline reaction + + + + + + +
Kararasa + + + + + + +
Catalase
INMhazMokoaryaasa T T + i + + n
Plasmocoagulase
YyBCTBUTE@ABHOCTb K HOBOOMOIUHY
MUK 1,6 MKr/MA + + + + + + +
(
Sensitivity to novobiocin (MIC 1.6 mkg/ml)
AHK aza
DNAase + + + + + + +
®ocarasza
Phosphatase + + + + + + +
TTpoAYKIIUS alleTorMHa
Acetoin production + + + + + + +
MaHHHUTa
mannitol + + + + + + +
DepmeHTAITHS MaAbTO3bI + + + + + 4 4
YTAEBOAOB: maltose
Carbohydrate
f ion:
ermentation caxapo3bl + 4 + + + + +
sucrose
MaHHO3BI + + 4 + 4 i +
mannose

IMpumeuanue : +— HaTHUYKE IPHU3HAKA.
Notes: + is the sign presence.

9KCIEPUMEHTA 3aMOPAKUBaHUE HE BBI3BIBAJIO AOCTO-
BEPHOTO CHMKEHHsI KOJMYECTBA >KU3HECIIOCOOHBIX
KIeToK y S.aureus u Paeruginosa (tabn.l). B
npoiecce XpaHeHUs B TedyeHue 3-X JeT (CpokK
HaAOJIONIeHN S ) TIPU CTa0MIIEHON TEMITEPAType KUAKOTO
a30Ta KOJMYECTBO XU3HECIMOCOOHBIX OaKTepHil BO
Bcex o0pasiiax He U3MEHSIIOCH.

N3yuenne OMOIOTHYECKUX CBOMCTB OakTepwii B
npoiecce KPUOKOHCEPBUPOBAHUSI MOKA3a0, YTO
OXJIaXXJ€HHUE MO Pa3HBIM MpOrpaMMaM B Pa3HbIX
cpenax KOHCEpBUPOBAHUS U ITOCIEAYIONIEe XpaHEHHE
B TeueHue 3-X JeT npu CTaOWIBHOW TeMIieparype
XKHUIKOTO a30Ta HE BHI3bIBAIIM M3MEHEHHUS HCCIe-
NOBaBIIMXCS OMOJOTHYECKUX CBOWCTB OakTepuid
(Tabn.2,3).
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During the 3-years’ storage (observation term) under the
stable temperature of liquid nitrogen there was no
change in a number of viable bacteria for all the
samples.

The study of biological properties of bacteria during
cryopreservation demonstrated, that the cooling with
different programs in various preservation media and
the following storage during 3 years did not cause the
change in studied biological properties of bacteria
(Table 2, 3).

Conclusions

The obtained results testify to a high efficiency of
cryopreservation as the method of long-term storage
of S. aureus and P. aeruginosa bacteria, providing
the integrity of viable cells and their biological properties,
being the tests for taxonomy and identification. At the
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Tadauna 3. CoxpaHHOCTh OMOJIOTHUECKHX CBOMCTB Oaktepuit P.aeruginosa ATCC 27853 nocie xpaHeHus Ipu
TeMIIepaType JKUIKOTO a30Ta B TCYCHHE 3-X JICT
Table 3. Integrity of biological properties of P. aeruginosa ATCC 27853 after the 3 years’ storage under liquid nitrogen
temperature

Haanume uan OTCyTCTBUE IIPDU3HAKA B
IIporiecce XpaHeHusd, TOA

Sign presence or absence during storage, year
A0 KpHOKOHCep —

Bruoaornueckue cBONCTBa BUPOBaAHUS
Biologi cal properties Before MITB + 5% caxapossr MIIB + 5% AMCO
cryopreservation MPB + 5% of sucrose MPB + 5% of DMSO
1 2 3 1 2 3
CI/IHT.e3 IHONHAHIHA n + + + + + +
Pyocianine synthesis
CuHTe3 MMOBepAUHA + + + + + + +
Pyoverdine synthesis
Poct Gakrepuit npu 42 °C Ha CeAeKTUBHOU Cpeae
"TlceBpomonac ATTC"
Bacteria growth at 42°C on selective medium + + + + + + +
"Pseudomonas APS"
I_[nToxpOMOKCI/{Aaaa + + + + + + +
Cytochrome oxidase
HuTrparpeaykrasa
Nitrate reductase + + + + + + +
ApTUHUHTHAAPOAA3a
Arginine hydrolase + + + + + + +
HKenarunasa + + + + + + +
Gelatinase
YyBCTBUTEABHOCTE K XAOPHUAY 6apust + + + + + + +

Barium chloride sensitivity

OKHCAeHHe MOUYEBHHEI Ha cpepe Xbio — AeipcoHa
Urea oxidation on + + + + + + +
Hugh — Leifson's medium

OkucaeHne MaHHUTA Ha cpepe Xbio — Aelidcona
Mannitol oxidation on Heugh — Leifson's medium

TToABMIKHOCTH Ha Cpepe
OABKEHUIIKOT'O + + + + + + +
Motility on Olkenitsky's medium

Pocr Ha cpeae
CuMMOHCa + + + + + + +
Growth on Simmons' medium

copbuTa
sorbitol

MaABTO3bL
maltose

AAQKTO3BI
lactose

®epMeHTaIHSL

YTAEBOAOB! TAIOKO3BI
Carbohydrate glucose

fermentation:

caxapo3bl
sucrose

HWHHO3UTAa
inositol

PaMHO3BL
rhamnose

IIpumeuanue : + — HATMYKE IPU3HAKA; — OTCYTCTBHE IPH3HAKA.
Notes: + is the sign presence; — is the sign absence.
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BbiBOADI

ITony4yeHHble pe3ysbTaTbl CBUAETEIBCTBYIOT O
BBICOKOU 3 (EKTUBHOCTH KPHOKOHCEPBUPOBAHMSI KaK
METO/Ia TIOJITOCPOYHOTO XpaHeHus OakTepui S.aureus
u Paeruginosa, o0ecieYnBarOIIEr0 COXPaHHOCTh
KU3HECIIOCOOHBIX KJIETOK U UX OUOIOTHYECKUX
CBOMCTB, ABIISIFOIIUXCS TE€CTaMH JJI1 TAKCOHOMHH U
nneHtudukanuy. Ha sTamne oxiaxaeHuss BO3MOXKHA
rudenb yacTu 0akTepuil, n30eKaTh KOTOPYIO yIaeTCs
moabopom pexuma oxyaxaeHus. Ilokazana BO3-
MOXHOCTh ucrnoib3oBanua MIIb ¢ mobOasienuem
caxapossl i JIMCO B kadecTBe cpelbl KOHCEp-
BHPOBAHUS ITPH KPUOKOHCEPBUPOBAHUH OaKTEpHil.
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stage of cooling the death of a part of bacteria is
possible, which is managed to be avoided by the
cooling regimen selection. The possibility of MPB
usage with sucrose or DMSO adding as the
preservation medium during bacteria cryopreservation
was shown.
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