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Ouenka QynkuuoHambHOro coctosiHug (PC) MUKPOOPraHU3MOB —
OCTaeTCsl aKTyaJIbHOM 3a7a4yeil Kak JJjisi OMOTEXHOJIOTUYECKHUX MPOU3BOJICTB,
TaK ¥ JIJIsl OIIEHKU KOJIOTHYECKOW 0OCTAaHOBKH B BOJAHBIX cpenax. OqHuM u3
MOAXOJ0B 3JE€Ch MOTIJO Obl OBITh HMCIHOJI30BaHHUA OMONOTEHUIUAIIOB, B
JaCTHOCTH MEMOpPaHHOTO MOTEHIMala, KOTOPhI TECHO CBsI3aH ¢ paboTOM
WOHHBIX HAacOCOB, B CBOIO O4YEpeAb 3aBUCANICH OT COCTOSHUSA
BHYTPUKJIETOUHOT'O METa00M3Ma, B TOM YHCIIe dHepreTudeckoro. OmaHaKo,
BHYTPUKJICTOUHAS PETUCTpaIysi MEMOpPAHHOTO TMOTEHIMAla C TMOMOIIBIO
MUKPORJIETPOA0B i olleHKH PC MHKpOOPTaHU3MOB JOCTATOYHO CJIOKHA
11 €€ IMUPOKOTO MPUMEHEHHS .

Lenbto HacTosIeH pabOTHI OBLJIO UCCIIEAOBAHNE BOZMOKHOCTH OLIEHKU
@®C B3BECH MHUKPOOPTAHU3MOB MaKPOXJIEKTPOIHBIM MeTojoM. Jljisti 3TOoTO
obU10 MpoBeneHo uccienoBanne OC apoxokeit Saccharomyces cerevisiae mo
JaHHBIM 3JIekTpoxumudeckoro noteHimada (OXII). Peructpanuro I XII
IPOBOAMIN C MOMOIIBI0 XiaopcepedpsHoro (OBJI-1M3.1) u muaruHOBOTO
(OIIB-1) »snextpomoB (I'oMenbCkuii 3aBOJ H3MEPHUTEIBHBIX MPUOOPOB,
benapycs), SBISIONMXCS COOTBETCTBEHHO  JJIEKTPOJAMH CPAaBHEHHS U
u3Mepenus. V3mepeHue TOTEHIMATOB TPOBOAWIA MEXKIY JBYMS
CTEKJIIHHBIMH stueiikamu (00bemMoM 100 MIiT) 3armoTHEHHBIMU THTATEIbHBIM
pactBopoMm YEPD (yeast extract (5r/m), peptone (10r/m), dextrose (20r/m)) u
COCIUHEHHBIMU MEXy cO00U rpaUTOBBIM BOMIOYHBIM MOCTHKOM, B OJTHY
U3 KOTOphIX BHOCWIUCH Apoxoku (CAD-Mowmenr, 2r). Peructparmro DXI1
IIPOBOJAWINA B TEUEHHE 3-5 4acOB B CYTKM, NEPUOAUYECKH nenas |-MuH
n3mepenust DXI1 ¢ nomompio n3mepurens Dkcrept-001 (OO0 "DkoHuKC-
OxcnepT", r.Mocksa). Bcero o 3KCriepuMEHT MPO0IDKAICS S5 CYTOK.

JIpoXoKM BHOCHIHMCH B SYEHKY, TJle HAXOIWICS HM3MEPUTEIbHBIN
AJIEKTPOJ, B TIEPBBIC KE CYTKH JIKCIEpUMEeHTa Tocie 10 MuH wu3MepeHwus
ucxoauou pazHoctu D XI1. Ha 4-e cytku 06e sueiiku (oqua ¢ YEPD, npyras c
YEPD+npoxokn) HarpeBanu Ha BojasiHOW Oane B Teuenue 30 munyt. [locie
mocTikeHnss B sideiikax 86 °C OHM BBLCPIKHBATHCH IPH JAHHOI
TeMreparype eme Ha nporsbkeHud 15 wmuH. Ilocne  okoHuaHust
BBICOKOTEMIIEPATYPHOil SKCIIO3HIMH U OCTBHIBAHMM pacTBOpoB g0 29 °C
m3mepenue OXII Bo3oOHOBisANOCH. IIpoBeneHO Tpu cepUM  ONBITOB.
Cratuctuueckas o6paboTKa OCYILECTBISUIaCh C HCMOJb30BaHUEM l-TecTa
(kputepuii CTbIOfIEHTA) JJIs1 3aBUCUMBIX BBIOOPOK. J[aHHBIE Ipe/icTaBlIEHbI
KaK cpenHee apupMeTndecKkoe + ommoKa CpeaHero.

PesynbTaThl perucTpalii ¥ aHaliM3a dJICKTPUYECKOTO MOTEHIMAA
MEXIY sTYeKaMu € MMOMOTIBIO XJIOPCEPEOPSHOTO U IITATHHOBOTO YJIEKTPOIOB
nokazano, uro IXII pactBopa YEPD paBusincs +232+19 mB. Buecenue
JIPOXOKEH B CTaKaH C TJIATUHOBBIM 3JICKTPOJIOM TMpHUBENo K cHukeHnio D XI1



yxe 3a mepBeie 10 mmHyT O07€e yem Ha 50 MB (p=0,014). Bcero xe B
MEPBBII OMBITHBIN J€Hb 3a TPU € MOJOBUHOM yaca HaOomoaenusa D XII ynan Ha
283+26,7 MB (p=0,01). Pa3zButHEe MUKpPOOPraHU3MOB B TEUEHHE 3-X CYTOK
CONPOBOXKJAIOCh €ro JajdbHEUIIMM YMEHbIIEHHEM U NPUOOpETEHHEM
OTPHILIATENILHBIX 3HAYE€HUN OTHOCUTENILHO AJIeKTpoga cpaBHeHus (cMm. Puc. 1).
[Ipu 3TOM B OTAENIBHBIX MCCJEIOBAHUAX CHMKEHUE NMOTEHLMANA JOCTUTAIIO
oonee 450mMB. BoszpgelicTBue neranpbHOW I APOAOKEH  TeMIIepaTyphl
MPOSBUJIOCH B YMEHBIICHHH OTPHUILIATEIBHOTO NOTEHMANIA HA 195+67 MB.
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Puc.1. Bemmuuna cpemHux 3HaueHui (+ ommobka cpearero) IXII (MB)
3a 10-MHH mepuoOAbl B TE€YEHUE 5 CYTOK B OJHOW M3 CEPUU OMBITOB JI0
BHECCHUS JIPOXOKEH B CTakaH C IUIATHHOBBIM 3JiekTposoM (1), mocne wmx
BHeceHus (2-8) u mociie BoastHOM Oanm (9-11)

Peructpupyemslii IIpyU BHECEHUU APOAKIKEN DIEKTPUYECKUM OTEHLIAAT
B 3HAQUUTEIBHOW YAaCTH COCTOUT M3 OKHUCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
MIOTEHLIMAJIa BOJHOTO  pacTBOpa  NMUTATEIbHOM Cpeabl, B KOTOPOU
KyJIbTUBAPOBAIM JAPOXOKH, a TAKXKE MOTEHIHMAIAa caMux Apoxoken. llpwm
ruben  KIETOK, CO3/JaBacMbli  TEUEHUEM  JKU3HEHHBIX IPOLECCOB
BOCCTAHOBUTENbHBIN MOTEHIIMAN, 10 BCEW BUAUMOCTH, UCYE3aL.

Takum 00pazom, MOJTy4YEHHbIE PE3YNbTAThl MO3BOJSIIOT C ONTUMU3MOM
CMOTpPETh Ha BO3MOXKHOCTb OLEHKM PC CyCleH3ud OJHOKIETOYHBIX Ha
OCHOBE PErHCTpalliU U aHAIM3a OMOAIEKTPOXUMHUUECKOTO MOTEHIHAIA.

HccnenoBanue BbIMOJHEHO mnpu (uHAHCOBOW moanaepxkke PODOU u
Hemenkoro Hay4HO-MCCIIEIOBATELCKOTO COOOIECTBA B paMKaxX HAyYHOTO
npoekta Ne 21-54-12022 «CtpykTypHO-(QYHKIIMOHATBLHBIE B3aUMOICHCTBUS
AIIEKTPOJOAKTUBHBIX ~ OHUOIJIGHOK B MHUKPOOHBIX  TOIUIMBHBIX U
AJIEKTPOJIM3HBIX 3JIEMEHTAX).
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Assessment of the functional state (FS) of microorganisms - remains an urgent task
both for biotechnological industries and for assessing the ecological situation in aquatic
environments. One approach here could be to use biopotentials, in particular membrane
potential, which is closely related to the work of ion pumps, which in turn depends on the
state of intracellular metabolism, including energy. The use of microelectrode technology
is technically difficut and most likely will not allow assessing the total FS of
microorganism systems.

The purpose of the work is to study the possibility of assessing FS of the suspension
of microorganisms by a macroelectrode method. To do this, a study of FS of yeast
Saccharomyces cerevisiae was carried out according to electrochemical potential (ECP).

A study of the FS of Saccharomyces cerevisiae was conducted on ECP data. ECP

registration was carried out with Ag/AgCl and platinum electrodes. Potentials were
measured between two glass cells filled with a YEPD nutrient solution and connected to
each other by a graphite felt bridge, in one of which yeast was introduced. ECP registration
was carried out for 3-5 hours per day, periodically taking 1-minute ECP measurements.
Only one experiment lasted 5 days. Three series of experiments were conducted.

The results of recording the electrical potential showed that the ECP of the YEPD
solution was +232 + 19 mV. Introduction of yeast into a glass with a platinum electrode
led to a decrease in ECP in the first 10 minutes by more than 50 mV (p = 0,014). In total,
on the first experimental day in three and a half hours of observation, ECP fell by 283 +
26.7 mV (p = 0.01). The development of microorganisms during 3 days was accompanied
by its further reduction and acquisition of negative values relative to the reference
electrode. At the same time, in individual studies, the decrease in potential reached more
than 450mV. The effect of yeast lethal temperature was manifested in a decrease in
negative potential by 195 + 67 mV (p<0,05).

The obtained results make it possible to look optimistically at the possibility of
evaluating FS suspensions of single cells based on the registration and analysis of
bioelectrochemical potential.



