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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecriybriukacbl ¥nmmolk fbinibiM akademusicel "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miq xaHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeriyze KabbindaHraHbiH xabapnaldsl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicbl xypHanObl o0aH opi the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke Kabbinday MaceneciH
kapacmeipyda. Webof Science 3epmmeywinep, asmoprap, 6acrnawsbinap MEH MeKeMmesiepae KOHMeHm
mepeHODiei MeH canacbiH ycbiHadbl. KP YFA Xabapnapbl. XuMusi XXeHe mexHosioausi cepusicbl Emerging
Sources Citation Index-ke eryi 6i30iH KoFamdacmbiK yWiH eH 63eKkmi xoHe 6edendi XUuMUsibIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobiFbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo HayuyHbIl XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosoauiy 6bin
npuHam Ons uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amom UHOeKcuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate
Analytics 0nsi danbHeliweao npuHamus xypHana 8 the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednasaem ka4yecmeo u
enybuHy KoHmeHma 0151 uccriedosameriel, asmopos, usdamernel u yupexdeHul. BknovyeHue Nssecmus
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawly MpueepXeHHoCmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam 01 Hauleeo coobujecmea.
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INFLUENCE OF PERFLUORODECALIN WITH GAS TRANSPORT
FUNCTION ON GROWTH OF MICROORGANISMS

Abstract. In the work influence of perfluorodecalin on growth and development of microorganisms of different
groups is investigated. Entering into liquid nutrient mediums perftororganical connections with gas-transport
function is shown, that, in particular perfluorodecalin in concentration of 0.2-2 % provides a gain of a biomass of
microorganisms. The opportunity of use of perfluorodecalin in biotechnological processes of cultivation bacteria of
Rhodococcus, Escherichia, Pseudomonas and Bacillus and micomicetes Penicillium, Fusarium and Saccharomyces is
shown. Investigation of influence of perfluorodecalin in Chapek-Dox media upon change of micromycethes biomass
has a certain interest. Results of experiments testify that the maximal content of biomass quantity have been noted in
each 48-96 hours at the growth of culture of micromycethes P. chrysogenum MB 104, F.moniliforme BY 245,
F.graminearum 534, S. cerevisiae K on Chapek-Dox media with addition of 2 % of perfluorodecalin, concentration
peak of biomass on the media without perfluorodecalin have been obtained on 48 hours later. Herewith maximum
values of the biomass on media with perfluorodecalin in 2 times (penicill and fuzaries) exceed the maximums,
reached on ambience without perfluorodecalin.

Key words: perfluorodecalin, microorganisms, biotechnological processes, gas-transport function, Chapek-Dox
media.

Introduction. Lately development and putting into practice of modern technologies of
microorganisms cultivation, obtaining of the microbe biomass and biological active compounds - products
of activity of bacteria and micromycethes, have the major practical meaning. Nowadays the various
nourishing products, protein preparations, amino acids, organic acids, spirits, physiological active
substances - antibiotics, enzymes, hormones, facilitators of the growing, vaccines against infectious
diseases of the person and animal, facilities of the fight with insect and rodent - a vermin of the
agriculture are obtained by help of microorganisms.

The majority of microorganisms using by human in biotechnology for growth, development and
production of biological active substances need oxygen for providing of high energetical exchange [1].
Oxygen is the most important elements using by the microorganisms for building of structural
components of microbial cell, for energy obtaining, and it participates in various biochemical reactions,
providing the processes for the microbe activity. Provision by oxygen or it’s removal for anaerobes, as
well as removal of exhaust fumes and metabolism products is one of the most important factors of
efficiency of biotechnological processes, defining the productivity of their biomass accumulation and
synthesis of biological active substances.

The majority of microorganisms using by human in biotechnology need oxygen during processes of
development. It is known that more high output of target product is provided by the deeply cultivation in
fluid nourishing media. For normal growth of aerobes in deep layer of media the aeration and
improvement of condition for transport gaz into microorganisms cells are required [2].




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Putting into medical practice of the new class of efficient and safe preparations with gaz transport
function on the base of perftororganic compounds (PFOC) is typical for the end of 21th century. As a
result of multiple investigations the variety of new preparation including Oxygent, Therox, Oxyfluor
(USA); Fluosol-DA (Japan); Emulsion II (China); Perftoran (Russia) has been created. Perftororganic
compounds have complex of practically useful properties: high chemical and biological stability, absence
of toxity for living organisms, abilities to dissolve gases (until 50 % O,, 200 % CO,, 300 % C,Hg etc.) and
change the permeability of the cell’s membranes, herewith relieving transport of substances [3].

The review of the literature has shown that at present PFOC have usage in technique, medicine,
cosmetologies, but usage of that class of compounds in biotechnology doesn’t have discussion and
realization. In this connection study of possibility of usage of fluid PFOC in composition of nourishing
media for improvement of gastransport process of microorganisms cultures has the big interest.

The purpose of the present work is an estimation of possibility of usage of perfluorodecalin with gas
transport function in biotechnology for improvement of cultivation processes of practically useful
microorganismes.

Methods

The influence of putting into cultural media the various concentration of Perfluorodecalin on the
growth of bacteria and microscopic fungi (micomycethes) have been investigated. Rhodococcus
erythropolis BY 43, Escherichia coli M 17, Pseudomonas putida PP 44, Bacillus subtilis 3 from bacterial
cultures, from micromycethes the strains of Penicillium chrysogenum MB 104, Fusarium moniliforme BY
245, Fusarium graminearum 534, Saccharomyces cerevisiae K have been used. Culture of given
microorganisms have been choosen, because in biotechnology at production of practical useful products
the big amount of strains of this species are used for gained of expensive antibiotics, eybiotics,
micoproteins, food products, facilitators of the growing of plants - hibberelines. Pseudomonas and
rodococcus are used as the kxenobiotics of biodestructirs.

For growth of bacteria and micromythetes the meat-peptone bouillon and standard media: agar
Chapek, media Chapek-Dox have been used [4]. For growing of streptomythetes and fuzariouz fungi the
fluid nourishing media that contain starch - 3,0 %: (NH4),C4H4O6 - 0,05 %, (NH4),SO;4 - 0,4 %; CaCO; -
0,8 %; KoHPO, - 0,01 %; glucose - 1,5% (entered in sterile nourishing media); water until 100 % have
been used. Cultivation are carried out in Erlenmeyer flask with capacity of 250 sm® and volume of fluid
nourishing media 80 sm’, that contains sowing cultures, corresponding strain, and from 0,2 to 2,0 %
Perfluorodecalin. Growing have been carried out at the 27 °C and constant mixing with velocity of the
rotation 230 rotations per minute, culture in flasks with media without Perfluorodecalin served as a
checking culture in all experiments. The tests sampled in each 8 hours on 2 ml for determination of
quantity alive cells of Pseudomonas and Rodococcus in cultural media by method of sowing of serial
breedings on thick nourishing media on the base of meat-peptone agar (MPA) (table 1).

Table 1 - Growth of culture of bacteria Pseudomonas putida, Rhodococcus erythropolis, Escherichia coli
and Bacillus subtilis on the meat-peptone bouillon (MPB) with addition of perfluorodecalin

Strain Content of perfluorodecalin in Quantity of alive bacteria/sm’ in each: hours
media, % from beginning of cultivation ('10%)
0 12 24 36 48

P. putida PP 44 I. 0 45 96 1899 5029 4340
2. 02 45 163 6986 5732 4433

3. 20 45 251 8475 6348 4900

R. erythropolis BY 43 4. 0 42 77 1087 2438 2295
5. 0,2 42 85 1584 2953 2564

6. 2,0 42 97 3948 3732 2325

E.coliM 17 7. 0 43 109 2436 6423 5563
8. 02 43 112 2662 7484 5431

9. 20 43 125 8425 6617 5042

B. subtilis 3 10. 0 52 74 985 2261 2138
11. 0,2 52 77 1112 2532 2315

12. 2,0 52 80 2933 2397 2254
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Results and discussions

Results of experiment, presented in the table 1, testify that addition of 0,2 % Perfluorodecalin into
media brought about reinforcement of the growth of bacteria under investigation in comparison with
control that particularly is distinctly noted under growth of P. putida. At growing of the bacteria cultures
P. putida, R. erythropolis, E. coli and B. subtilis on MPA with adding of 2 % perfluorodecalin already
maximum contents of quantity of alive bacteria were noted in each 24 hours in media.

Investigation of influence of Perfluorodecalin in Chapek-Dox media upon change of micromycethes
biomass has a certain interest. Results of experiments presented in the table 2 testify that the maximal
content of biomass quantity have been noted in each 48-96 hours at the growth of culture of
micromycethes P. chrysogenum MB 104, F. moniliforme BY 245, F. graminearum 534, S. cerevisiae K on
Chapek-Dox media with addition of 2 % of Perfluorodecalin, concentration peak of biomass on the media
without Perfluorodecalin have been obtained on 48 hours later. Herewith maximum values of the biomass
on media with Perfluorodecalin in 2 times (penicill and fuzaries) exceed the maximums, reached on
ambience without Perfluorodecalin.

Results presented in tables 1 and 2 are an average arithmetical results on the 3 definition of content of
biomass and concentration of alive bacteria. Degree of the deflection of the determination from average
arithmetical did not exceed 15 %.

Results of experiments testify that entering of Perfluorodecalin in culture brought to intensification of
change of mass characteristics, that is confirmed by increase of velocity of growth and increase of
biomass output or absolute quantity of microorganisms.

The expenses on use of PFOS under cultivation of bacteria and micromycethes will be profitable
because of the more high output of the target products.

Table 2 - Change of biomass of micromycethes at cultivation on Chapek-Dox media with addition of Perfluorodecalin

Biomass of micromycethes (mg %) in Chapek-
Strain Content of Perfluorodecalin Dox media in the process of growth

in media, % 0 48 96 144 192 240

P. chrysogenum MB 104 0 36 259 705 816 794 745
2,0 36 682 1656 1518 1356 880

F. moniliforme BY 245 0 48 272 764 858 803 731
2,0 48 743 2145 1652 1493 976

F. graminearum 534 0 42 264 687 795 783 645
2,0 42 729 1964 1421 1245 927

S. cerevisiae K 0 65 440 497 220 204 134
2,0 65 632 518 321 242 128

Conclusion. Perfluorodecalin in concentrations from 0,2 % to 2 % promoted the intensification of
growth in comparison with control. So, results of the investigation of the influence of Perfluorodecalin on
growth and development of microorganisms of the various taxonomic groups has shown that entering of
PFOS with gas transport function, in particular Perfluorodecalin in concentrations of 0,2-2 % into fluid
nourishing media, provides the increase of the biomass of microorganisms. Possibility of usage of
Perfluorodecalin in biotechnological processes of cultivation of bacteria of Rhodococcus, Escherichia,
Pseudomonas, Bacillus and micromycethes of Penicillium, Fusarium and Saccharomyces has been shown.
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MUKPOOPTIAHU3M/JEPAIH OCYIHE I'A3 TACBIMAJIIAY KbIBMETI AP
MNEP®TOPAEKAJIMHHIH 9CEPI

Annotanusi. JKymbIcTa 9pTYpili MUKPOOPraHU3MIIEPAIH ©cyiHe >KoHE JaMyblHa Nep(TOpIAeKaJHHHIH acepi
3eprrenred. IlepdropaekannHHiH MUKPOOPraHM3MAEPl TEPEHJETINl ecipreHjeri raz TachiMaiiay (QyHKIUSCHIH
aTKapysbl %aHe OMOCHHTE3 NPOLECiHIH KbUIaMaaybiHa acepi kepcerinreH. Rhodococcus, Escherichia, Pseudomonas
MeH Bacillus GakTepusuiblK TYBICTBIFBIH JkoHe Penicillium, Fusarium and Saccharomyces mukomumerTepacH
TepeHJIeTIl ecipyaeri ra3 taceiMangay (yHkuumsiceiHa nepdropaekanuani 0,2-2% naiganaHy MYMKIHIITIHIE 6ap
eKeHAIri Toxipubemk Typae monenaeHni. Mukpomurer OnomaccachiHBIH e3repyiHe Yamek-Jlokc oprachiHma
nepdTopaekaInHHIH acepi 3eprrenreH. P. chrysogenum MB 104, F. moniliforme BY 245, F. graminearum 534, S.
cerevisiae K mukpommuner xyiasrypanapase 2% nephropaexanuni 6ap Yanek-J[okc opraceiana ecy kesinae 48-96
caraTTaH KeiiH OMOMAacCaHbIH MaKCHMaJbIbl MeJmepi Oaikaiasl, an mephTOpacKalnHI KOK opTaga Omomacca
KOHLICHTPALMSIHBIH MaKCUMYMBbI OapJIbIK jKaraainapa yakelT OoiibiHma 48 caratka KelikTipin Ty3iireH. by ke3zne
nepdTopaekainHi 06ap oprachlHIa OMOMAacCaHbIH MaKCUMaJIbl MOHJEpi (NEHULMILI KoHE (y3apuiliiep YILiH)
nepTOpACKAINHI KOK OpPTaAarbl MAKCUMYMAApbIMEH calbicThIpranaa 2,0 ece >Korapbl O0JIIbl.

Tipek ce3aep: mnepdTOpAEKaINH, MHKPOOPTraHM3MAEP, OMOTEXHOJOTHSUIBIK IpOLEecTep, Ia3 TachIMajuay
KbI3MeTi, Yanek-/lokc opTackl.

A. MaMblpﬁeKOBal, A.B. Baemonz, M.K. KacmMOBa3, A. MaMprﬁeKOBal

(lMemz[yHapoz[HHﬁ Ka3axCKO-Typeukuid yausepcutet uM. X.A. fcasu, Typkecran, Ka3zaxcras;
WucTuTyT TOTIMBA, KaTanu3a u snekrpoxumun uM. /|.B. Cokonsckoro, Anmarsr;
*JOxH0-KazaxcTaHCknii rocyapcTBeHHbIH yHIBepcHTeT HM. M. Ay3308a, IIIbIMKeHT)

BJUSHUE NMEP®TOPJIEKAJINHA C TASOTPAHCIIOPTHOM ®YHKIIUEN
HA POCT MUKPOOPT'AHN3MOB

AHHoTamus. B pabore wm3yuyeHo BnusiHUE nepTOpACKaIvHA HA POCT W Pa3BUTHE MHKPOOPTaHHU3MOB
pas3IMYHBIX rPymil. Pe3ynbTarhl nccienoBaHus BIUSHUS NepTOpAeKaliHA Ha POCT U Pa3BUTHE MHUKPOOPTaHM3MOB
Pa3HBIX TAKCOHOMHUYECKHMX IPYIII [TOKA3aJIH, YTO BHECCHHE B XKHIKHE MHUTATEIbHBIE CPebl Mep(HTOPOpraHuuecKux
COEAMHEHUH ¢ ra30TpaHCIIOPTHON (yHKIHEH, B yacTHOCTH nepdropaekanuaa B KoHneHTpanuu 0,2-2% obecnieun-
BAaeT MPUPOCT OMOMACCHI MUKpOOpraHu3MoB. [Toka3aHa BO3MOXKHOCTh HCIIOJIb30BaHUs IEPPTOPACKAINHA B OHOTEX-
HOJIOTMYECKHX TMpolieccax KyJlbTHBHpoBaHus Oakrepuil pogoB Rhodococcus, Escherichia, Pseudomonas u Bacillus u
MHUKpoMulieToB ponoB Penicillium, Fusarium u Saccharomyces. OnpeneneHHbIii HHTEPEC MPEICTABISIIO HCCIIEI0-
BaHUe BIMsHUS nepdropaekanuna B cpeae Yameka-J[okca Ha n3MeHeHHEe OMOMACChl MUKPOMHUIICTOB. Pe3ysbTarhl
9KCIIEPUMEHTOB CBHJIETEJILCTBYIOT, UTO IPH POCTE KyJIbTYp MUKpoMuLeToB P. chrysogenum MB 104, F.moniliforme
BY 245, F.graminearum 534, S. cerevisiac K Ha cpene Yaneka - J[okca ¢ mobasnenuem 2 % nepdropaexanuna yxe
yepe3 48 - 96 4acoB KyJbTHBHPOBAHUS OBUIO OTMEYCHO MAKCHMAIBHOE COJCpKAaHHE KOJIUYecTBa OHOMACCHI, MPU
9TOM IHK KOHLICHTpAlMU OHoMacchl Ha cpeze 6e3 mepdropaekaniHa ObUT MOMYYeH BO BCEX Clydasx Ha 48 yacos
no3xe. [Ipu 3TOM MakcuManbHbIe 3HAYCHH OHMOMacchl Ha cpee ¢ nepdTopaekanHoM B 2,0 pasa (Ui MEHULMILT U
(hy3apreB) MpeBbIIaTd MAaKCUMYMBI, TIOCTUTaeMBbIe Ha cpefe 6e3 meppTopaeKatnHa.

KioueBble ciioBa: nepropaeKalni, MUKPOOPTaHU3MbI, OHOTEXHOJIOTHYECKUE MPOLIECChI, Fa30TPAHCIOPTHAS
dyrkmms, cpena Yaneka-/lokca.
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