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Knroueevle cnosa: 6UOTEXHOIOTHSA, TEXHUUECKUE HAYKH, KYTFTUBUPOBAHHUE allU10(UITEHBIX
nakrobakrepuii Ha 6opty MKC, Lactobacillus acidophilus, Guopeaktop, GyHKIIHOHATBHBIN
npOopHIAKTHIECKUN TPOOUOTHIECKUN TIPOIYKT, YCIOBUS KOCMHUYECKOTO TIOJIETa.

AHHOTaNus
[IpeacraBneHHOe WCCIEOBAaHHE MOCBAMICHO Pa3pabOTKEe TEXHOJIOTHH KYJIBTHBHPOBAHUS alUA0(QHIBHBIX
NaKToOaKTepuil B OMOpeakTopax pa3iMYHBIX THUTIOB B YCIOBHSIX KOCMHUYECKOTO TOJETa Jisi MMOCIEeTyIOLIEero
noJy4eHus GyHKIHOHAIBLHOTO npoduiakTrieckoro nmpoduorudeckoro npoaykra (PIIIIT) nemocpencTBeHHO
Ha OOpTY MUJIOTHPYEMOTO KOCMHYECKOTO KOpOOJs /Uil MUHHUMHU3AIlMH HETaTUBHOTO BO3JCHCTBUS (HaKTOPOB
KOCMHMYECKOTO TI0JIETa Ha OPTaHU3M YEJIOBEKA.

Llenpio nccnenoBaHus SIBUJIOCH M3yYEHHE OCHOBBI AJISI TOCTIENYIOIIEH pa3padoTKU TEXHOIOTHUH MOy YECHHS
OIIIII B ycnoBusix MUKporpaBuTauy. VcenenoBanus BKIIOYAIN KOMIUIEKC CTaHIAPTHBIX METOIOB MUKPOOHOJIO-
TMYECKOM OLIEHKH MOTyYEeHHBIX 00pa3LoB, BKI0Yas ONpeAe/ieHHe MUKPOOHOIOrMIECKOH aKTHBHOCTH, KUCIIOTHOCTH,
OpraHoJIENTHYECKHX TIOKa3aTeNiell ¥ BpeMeH! nHakTuBanuu. Oco0oe BHUMaHUE YACISUIOCh CPABHEHHIO TTOTYUEHHBIX
PE3YNIBTaToB € 3eMHBIMH (KOHTPOJILHBIMI) 00pa3iiaMu.

B kauecTtBe 00BbekTa uccieqoBaHus ObLI BHIOpaH CUMOMOTHYECKUI KOMILIEKC JBYX JaKTOOAKTEpHi
Lactobacillus acidophilus. KynsTuBupoBaHie JaKTOOAKTEPHIA MTPOBOIMIN B YCIOBHIX KOCMUYECKOTO IOJIETa Ha
6opty MexmyHaponnoi kocmudeckoi cranmmu (MKC) B sxciemuiiusix MKC — 15, 17, 18, 19, 29, 31, 33, 35, 36.

[TosmyueHHbIe pe3yabTaThl JEMOHCTPUPYIOT YCIEIIHOCTh pealin3aiuu nocrapieHHbIx uenen. GIIII mokazan
BBICOKYIO OHOJIOTMYECKYIO aKTUBHOCTb, CTAOMIIBHOCTH CBOIMCTB M NPHATHBIE OPraHOJMENITHYECKHE TOKa3aTeIH.
YCTaHOBIICHO, YTO KOHCTPYKLIMH HCHOJB3YEMBIX OHMOpPEaKTOPOB MOTYT OBITh CYILECTBEHHO YINPOIIEHBI 3a CYET
MCKJIFOUEHHS] [IEPEMEIIIMBAIOLIETO YCTPOMCTBA, YTO MO3BOJIUT CHU3HUTH BEC UCIIOJIB3YEMOro 000PYAOBaHHMS, a TAKKE
YMEHBIINTE KOJTMYECTBO TEXHOJIIOTMYECKHX OIEparnii.

YeraHoBNEHO, yTo MasioctaauiiHas Texnonorus noiaydenust GIIINI na 6opry MKC u3 cyxux KOMIIOHEHTOB
SBIISETCA MIEPCTIEKTHBHBIM, YTO OTKPHIBAET HOBbIE BO3MOXKHOCTH ISt 00ECTIEYEHHS] KOCMOHABTOB CBEKUMH IPOOHO-
THYECKUMHU TIPOIYKTaMH HETIOCPEACTBEHHO Ha OOpTY MUIIOTHPYEMOro KocMuueckoro kopabimsi. MccnemoBanue
BHOCHT CYIIECTBEHHBIH BKJIa]] B Pa3BUTHE OMOTEXHOIOTMYECKUX METOAOB MOIEP KaHUsI 3I0POBbS KOCMOHABTOB B
JUTUTENHHBIX SKCISANIIHSX.
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Abstract
This study focuses on the development of a technology for cultivating acidophilic lactobacilli in various types of
bioreactors under spaceflight conditions for the subsequent production of a functional prophylactic probiotic product
(FPPP) directly onboard a manned spacecraft to minimize the negative impact of spaceflight factors on the human
body.

The aim of the study was to establish the basis for the subsequent development of a technology for producing
FPPP under microgravity conditions.

The study included a set of standard methods for microbiological evaluation of the obtained samples, including
determination of microbiological activity, acidity, organoleptic properties, and inactivation time. Particular attention
was paid to comparing the obtained results with terrestrial (control) samples.

A symbiotic complex of two lactobacilli, Lactobacillus acidophilus, was chosen as the object of study.

Lactobacilli were cultivated under spaceflight conditions aboard the International Space Station (I1SS) during
ISS Expeditions 15, 17, 18, 19, 29, 31, 33, 35, and 36.

The results demonstrate the successful achievement of the stated objectives. FPPP demonstrated high
biological activity, stable properties, and pleasant organoleptic properties. It was established that the design of the
bioreactors used can be significantly simplified by eliminating the mixing device, which will reduce the weight of
the equipment used and also reduce the number of process steps.

It was established that the low-step technology for producing FPPP from dry components aboard the ISS is
promising, opening up new possibilities for providing astronauts with fresh probiotic products directly on board
manned spacecraft. This study makes a significant contribution to the development of biotechnological methods for
maintaining the health of astronauts on long-term expeditions.
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