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AHHOTANUS

IIpencraBneHa MeToAMKa MPUMEHEHHs KOHIYKTOMETPUYECKOTO OMOTECTUPOBAHUS K aHANU3y MPO- M aHTHOAKTEpHAaIbHOMN
aKTUBHOCTU DPAcTBOPOB KaToNWTa M aHomurta. IIpu 3ToM TecTupyeMble mpenaparsl OBUIM TIOMY4eHBI B pPe3ynbTare
SMEKTPOIH3HON 00pabOTKH B TeueHHe 25 MUHYT IpH cuie Toka 7 A n HanpsokeHuu 28 B 1% Bommbix pactBopoB NaCl (B
TIPUKATOTHOM TIPOCTpaHCTBe) U Na,SOy4 (B MPUAHOAHOM MPOCTPAHCTBE). METOmNKa MCCIEOOBAaHHS 3THUX NpEmapaToB ObLIa
OCHOBaHA Ha aHAIN3¢ JUHAMHUKH M3MCHEHHMS MMIIEAaHCHOH AIEKTPOIPOBOIHOCTH HCCIIEIYeMBIX 00pa3noB, 00yCIOBICHHON
IIpoLeCCaMy METa0O0JIM3Ma, OCYIIECTBISIEMBIMH TECTOBBIMI MUKPOOPTaHN3MaMH B aHAIM3UPYeMbIX oOpa3uax. IIpuvenenne
TaKOH METOIHMKH ITO3BOJIMJIO ITOKa3aTh, YTO CBEKENPUTOTOBICHHBIH PacTBOP aHONWTA, HAYMHAs C KOHHEHTparuu 1 06.%,
OKa3bpIBaeT OakTepHocTaTHYeckoe ACHCTBHE Ha JKUIKYIO IHUTATENIbHYIO Cpely C KHIIedHo# nanoukod (Escherichia coli) B
xommuectBe 10% KMBBIX KIeTOK Ha 1 MiI, a MPH KOHIGHTPAIMK PAacTBOPA AHOMHTA GoIbIre 5 06.% €ro JAeiicTBHE Ha TE Ke
MHKPOOPTaHU3Mbl CTAHOBUTCS OaKTEpHULIUAHBIM. B TO jke BpeMs CBEXENIPUTOTOBICHHBIH PacTBOP KAaTOJNTA, Y)KE HAuHHAas C
KOHIIEHTpAIH 5 00.%, aKTUBHPYET KXHU3HEIEATeIbHOCTh MHKPOOPTaHM3MOB. TakuM 00pa3oMm, MPOAEMOHCTPHPOBAHO, UTO
KOHIyKTOMETPHUIECKOe OMOTECTHPOBAaHME SBISIETCS TyBCTBHTEIBHBIM JIA0OPAaTOPHBIM HHCTPYMEHTOM, NPEOCTABISIONINM
HCCIIEZIOBATENIO JIOCTYIHBIN, YyIOOHBIH ¥ MH(MOPMATHBHBIN CIIOCOO OIIEHKH CBOWCTB pAa3NIMYHBIX AHTUCENTHYCCKHX U
MIPOOMOTHYECKHUX CPEJICTB, a TAKKE MHBIX (DM3HKO-XHMMHUYECKUX CHCTEM (B TOM UHCIIE M BECbMa CJIOKHBIX 10 CBOEMY COCTaBy
U TMHAMHUKE €0 H3MEHEHUsI), CIIOCOOHBIX OKa3bIBaTh BIHMSIHHE HA KH3HENESITEIbHOCTh MUKPOOPTaHU3MOB.
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Abstract

The paper deals with technique of the electrical conductivity biotesting as applied to the analysis of pro- and antibacterial
activity of catolit and anolit solutions. The tested preparations were received by 25 minute electrolysis processing of 1%
NaCl water solution (in cathode space) and 1% Na,SO,4 water solution (in anode space) at 7 A amperage and 28 V voltage.
The submitted technique is based on the analysis of change dynamics of impedance electrical conductivity of researched
samples, caused by metabolic processes, realized by tested microorganisms in analyzed samples. Application of this
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technique enabled to show that makeup anolit solution, beginning from concentration equal to 1 vol. %, has a bacteriostatic
effect on liquid culture medium with Escherichia coli in the quantity of 10* live cells on 1 ml. At anolit solution concentration
more than 5 vol.% its action on the same microorganismes becomes bactericidal. At the same time, makeup catolit solution
activates microorganismes vital activity as early as from concentration equal to 5 vol.%. Thus, it is shown, that electrical
conductivity biotesting is a sensitive laboratory tool, granting accessible, convenient and informative way to a researcher for
valuation of properties of various pro- and anti-infective preparations, as well as the other physico-chemical systems
(including rather complex concerning structure and dynamics of its change), capable to act on microorganismes vital activity.
Keywords
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B nocnennee Bpemsi, B CBS3M €O BCE OONBIIMMH 00bEMaMH IPOU3BOJICTBA M MOTPEOJICHUS Pa3IMYHON
MUIIEBOM, KOPMOBOH, (hapMakKoIIOTHYECKOW M MHOW OMOTEXHOJOTMYEeCKOW MPOLYKLUH, Bce 0ojiee aKkTyasbHOM
CTaHOBHUTCSI MpobieMa OBICTPOro BBISBICHUSI BCEX BO3MOXKHBIX IO3UTHBHBIX M HETaTHBHBIX CBOWMCTB HOBBIX, a
TaKXe TeHETUUECKHU MM HWHBIM CII0CO00M MOIU(UIIMPOBAHHBIX IHIIEBBIX MPOIYKTOB, OMOIOTHYECKH aKTUBHBIX
BEILIECTB, JICKAPCTBEHHBIX U MHBIX MIPEMapaToB.

Hanbonee npremieMbIM B HAacTOAIIEe BPEMs MPU3HAHO HMCIOJIB30BAHUE AJISI 3THUX L€l TeCTOBBIX OHO-
cucteM. [Ipr 5TOMB KauecTBE NOCIETHNX, MOTYT ObITh IPUMEHEHBI KAK OHOKJIETOYHBIE, TaK 1 00JIee BBICOKOOpra-
HU30BaHHBIC OPTaHU3MBI (TUIAHKTOH, TPHOBI, PACTEHUSI, PHIOBI, ITHIIBL, KPBICHI H IPyTHE MileKonuTarommue) [ 1-7].
Ho, xoTst ucnions3oBaHue 171l €€l OMOTECTUPOBAHUS MHOTOKIETOYHBIX OPIaHU3MOB I03BOJIIET OoJee asiek-
BaTHO MOJIEJMPOBAThH C X MOMOIIBIO YEIOBEUECKUII OPraHu3M, 3TO AENAeT MPOBEICHNE TAKUX aHAIN30B 3HAYHU-
TENIBHO OO0Jiee CIOKHBIM, JOPOTUM, UIUTENBHBIM U CyObEKTHBHBIM B OLIEHKE pe3yibTaToB. lIpuMeHeHue xe B
KayeCcTBE TECT-CUCTEM MHUKPOOPraHW3MOB, €CIM HE CHMMAaeT COBCEM, TO, MO KpalHeW Mepe, 3HaYUTeIbHO
YMEHbBIIAET MHOT'UE U3 BbILICTICPCUNCIICHHBIX HEAOCTATKOB. KpOMe TOT'0, MHOI'ME€ U3 TCCTUPYEMBIX IPEIIapaToB B
KayeCTBE LIEJIEBOTO BO3JACHCTBHS JIOJDKHBI YTHETATh MM AKTHBHPOBATH XKU3HENESTENBHOCTh TEX WIM MHBIX BHU-
JIOB MHUKPOOPTaHH3MOB.

OHaKo NPHHSTHIE B HACTOSIIIIEE BPEMSI B KA4ECTBE CTAHJapPTHHIX IPH OMOTECTHPOBAHNH ITPOLIEYPhI OLICH-
K1 00IIeH BBDKMBAEMOCTH MHKPOOPTaHM3MOB (3aKIFOYAIOIINECS, B OONBIIMHCTBE CIy4acB, B OILEHKE TOTO, Ha-
CKOJIBKO MHTMOMPYETCS MM aKTUBHPYETCS, TI0 CPABHEHHIO C KOHTPOJIEM, POCT KOJIOHHH TECTOBBIX MUKPOOPIaHH3-
MOB Ha IUIOTHOW arapu3oBaHHOU muTarenbHOU cpene (IIC) mocne MHKyOarmy UX B TEUYCHHUE OJHUX FUTH HECKOJb-
KUX CYTOK B CTEPHIBHBIX YCIOBHSAX IPH 3aJaHHOM TeMIlepaType B MPUCYTCTBUU HCCIIEIYEMOTO BEIIECTBA) Tpely-
I0T JUTS CBOETO IIPOBEIEHHUS BCE XKe JOCTATOYHO 3HAYUTEIBHBIX 3aTPaT MaTepHalioB, BpEMEHH U Tpyla KBaIU(HIIH-
POBAHHOTO IIEPCOHANA — J1aBasi, B PE3yJIbTaTe, JIMIIb JOBOIBHO CYObEKTUBHYIO (BCJICACTBHE HEOOXOIMMOCTH IPHU-
MCHECHUS PpYYHOI'O TpyAa, IUI0OXO0 MOAAAOIICTOCa CTaHZlapTl/I3aLII/lI/l) N «CTATUYCCKYIO» l/IH(l)OpMaIJ,I/IlO O JICTAJIbHBIX
HapyIIEHUSX B )KU3HEIEATEILHOCTH TECTOBBIX opranu3mos [8—10].

B cBs3u ¢ aTUM TIEPCIICKTUBHBIM MPEACTABIIACTCA UCIIOJIB30BAHUC I JaHHBIX ueneﬁ KOHAYKTOMETPpUYC-
CKHUX TEXHOJIOTHH, O3BOJISIONINX B PEaJbHOM BPEMEHH CIIEUTh 32 N3MEHEHHEM JKU3HEHHOH aKTHBHOCTH TECTO-
BBIX OPTaHW3MOB 110 U3MEHEHMIO UMIIEIaHCHOM 3r1ekTponpoBoaHoct I1C, B KOTOpOH 3TH OpraHn3Mbl pa3BHBa-
1oTcst. OHUM M3 HanOosiee COBEPIIEHHBIX YCTPOMCTB, PEIM3YIOMINX B HACTOSIIEE BPEMsI 3TH TEXHOJIOTHH, SIB-
nseTcs MUKpoOHonorndeckmii aHanmmzatop «Rabit», Bermyckaemsrii pupmoit «Don Whitley Scientific Limited»
(BennkoOpuTanus), MpUMEHEHHE KOTOPOTO B KAYECTBE BO3MOXKHOW aJbTEPHATHBBI CTAaHAAPTHOMY KYJIBTypajbHO-
My METOIy ONpeNeNIeHusT MHUKPOOHOIOTHUECKO 00CEMEHEHHOCTH 00pasloB MponucaHo, B gactHoctu, B [OCT
P 54354-2011", a Taroke 6bU10 TOAPOGHO OMMCcaHO HaME B padote [11]. DTOT IPHOOP MO3BOIIET ABTOMATHIECKH B
pEaIbHOM pEXMME BPEMEHH B TEUCHHE HECKOIBKHX CYTOK M3MEPSThH 3IEKTPONPOBOIHOCTH OJHOBPEMEHHO /IO He-
CKOJIKMX COTEH HE3aBHCHMBIX 00pa3loB 00beMoM oT 2 110 10 M1, HHKYOHpYeMBIX B CTEPHIIBHBIX YCIOBHSX MPH MO~
CTOSIHHOM TeMIlepaType B quarnasose oT +10 mo +50 °C.

Panee, B pabore [11], Hamu ObUIM NOKa3aHbI BO3MO)KHOCTH NPHUMEHEHHMSI JAHHOTO aHaJIM3aTopa K aHaJM3y
JMHAMHUKH Pa3BUTHSI Pa3IMYHBIX MUKPOOPraHU3MOB (Escherichia coli, Streptococcus thermophilus, Lactobacillus
helveticus) B TIpUCYTCTBUHM DPa3INYHBIX KOJIMYECTB OJHOKOMIIOHEHTHBIX XMMHYECKMX IIPENaparoB (TaKUX Kak
XJIOPTEKCUANH OUIIFOKOHAT M ()ePMEHT TPaHCTIIyTaMUHAa3a).

B HacTosmelt pabote ¢ momonipio 6noananmzaropa «Rabit» mcciaeoBaHO BIUSHAE HA KU3HEACATENHHYIO
AKTHBHOCTb KHIIEYHOH naynoyku (E.coli) TaKMX MHOTOKOMIIOHEHTHBIX CMECEH pa3JIMuHBIX OMOJIOTHYECKH aK-
THUBHBIX areHTOB (MOHBI, paJINKaJIbl, HHbIE HEYCTOWYMBBIE XUMHUIECKH aKTHBHBIE ()OPMBI, 00pa3yIomuecs B Ipo-
[ECCe AIEKTPONN3a), KaK CBEKEIIPUTOTOBICHHBIE PACTBOPHI KATOINTA M aHOJIUTA (CIIOKHBIE HE TOJIBKO T10 CBOEMY
HCXOOHOMY (HM3MKO-XMMHUYECKOMY COCTaBy, HO M II0 BPEMEHHOM NUHaMHKe ero m3meHeHws). IIpu stom E.coli
(daxynprariBHO-aHAPOOHBIE OAKTEPHH, COCTABISIONINE OCHOBHYIO 4YacTh MHUKPO(IIOpPHI 4YENOBEKa) IMIMPOKO
UCIIOJIb3YIOTCSl B HACTOSIILIEE BPEMsI BO BCEM MHUpE B Ka4€CTBE TECTOBOIO M CAHUTAPHO-NOKA3aTEIbHOIO MHKPO-
opranu3ma. PacTBOpBI KaTOMUTA M aHOJIUTA TMOIyYaTUCh 25 MHUHYTHON 00paboTkoit 1% BoaHbix pacTBopoB NaCl
(B mpukatogHOM IpocTpaHcTBe) U Na,SO4 (B MPUaHOTHOM IIPOCTPAHCTBE) NPH CHIIE TOKa 7 A U HanpsbkeHun 28 B

"TOCT P 54354-2011. Ms1co 1 MscHEIe IPoAyKTL. OBILe TPeBOBAHMS H METOIE MUKPOOHOIOIHIECKOro aHammu3a. M.:
Crannaptunagopm, 2013. 84 c.
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Ha JJEKTPONH3epe CrenranbHoil KoHcTpykuun. [locnenaunit mpencraBisin coOol mapauIeenuIiel U3 OpreTeka,
pa3IeneH BN MOMoIaM MONMMMEPHON MOH-CENIEKTUBHON MEePEeTOPOAKOH (IOIMyCKAOMIe HOHHYIO SIIEKTPOIIPOBOI-
HOCTbh, HO HE TI03BOJIIONIECH KOMMYIECTBEHHO CMEIIMBATHCS IIPHAIEKTPOAHBIM PACTBOPaM), C AJIEKTPOAAMH, BBIITON-
HEHHBIMH B BHJIE METAJUIMYECKUX IUTACTHH (aHOA — IUIATHHA, KaTOI — W3 HEP)KaBEIOIAs CTalb), LEIUKOM 3aHH-
MAFOIIUX JIBE JUTHHHBIC CTOPOHBI AJICKTPOIHA3EPA.

Iepen npoBeacHUEM aHAIM3a B KAXKIYIO U3 28 U3MEPUTEIBHBIX SUCEK aHAIM3aTOPa 3aJIUBAIOCH 10 2 MII
xukoit obmenakonurensHoi [1C ¢ pH 7,240,2 (npuroraBnuBasiieiics mytem pactBopenust B 100 mu mguctui-
nupoBaHHOW Bomel 0,5 T cyxoil X.4. miroko3sl, 1,8 r 6enkoBoro rugponusara u 0,2 T NaCl). 3atrem Bce sueiiku
3aKpPHIBAJIUCH BATHO-MApJICBEIMH MIPOOKAMH, CTEPUIIN30BAIUCH aBTOKIaBHpPOBaHUEM Ipu TeMmeparype 121 °C B
TedeHre 20 MUHYT M OCTYXaJIUCh 0 KOMHATHOH TeMIiepaTypbl. [laee, BO Bce STYCHKH, KPOME TIEPBBIX YETHIPEX,
CTepIIIEHO NT00aBISLIOCH 10 0,2 MIT CYCIICH3HH, COepIKaIIei 10° knetok E.coli Ha | Myt BObI; a Takxke 6O Mo
0,02 mu1 aHoUTA B TUEHKH ¢ 8-1 1o 12-10, am60 1mo 0,1 Mi1 a”HoimTa B stueliku ¢ 13-# mo 16-1r0; 6o mo 0,1 mu
KaroyuTa B stuciiku ¢ 17-i mo 20-r0; 1u6o mo 0,2 M KaToauTa B sueiku ¢ 21-# mo 24-10; nubo mo 0,5 M karo-
JUTa B STUeKu ¢ 25-i mo 28-10. [lociie gero Bce sSUeHKM MOMEMIANNCH B M3MEPHUTENBHBIA MOAYIb aHAIH3aTOPa
«Rabit» n uakyoupoBanuck Tam npu temueparype 37 °C B teuenue 2,5 cytok. [Ipu 3TOM Kakabie 6 MUHYT OT-
JIEJIBHO B KO M3 TYEEK aBTOMAaTHYECKH PETUCTPUPOBATIACH BEIIMYHMHA MTOJTHOHN MPOBOIMMOCTH CpPeloil mepe-
MEHHOTO TapMOHHYECKOTO 3JIEKTPHUIECKOTO TOKA.

Pe3yJ'II)TaTI)I MPOBEACHHOI'O UCCICAOBaHN TTOKa3aHbl HA PUCYHKE.
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PucyHok. PesynbraTbl MccrieqoBaHus BNuSAHMA Ha pocT E.coli pactBopoB katonuta (Kt) n aHonuta (At)

C NOMOLLIbI0 MMKPOBMONOrMYeckoro KOHAYKTOMETPUYECKOro aHanmaaTtopa «Rabit». Mo ocu abcumce oTnoxeHo
BpEMS OT Ha4yana U3MepeHuii; No OCu opamMHaT — U3MEHEHWE YAENbHOW UMMNEeAHCHOW 3rEeKTPONPOBOAHOCTM
cpeabl OTHOCUTENBHO ee NCXOOHOro 3HadeHns npu T = 0. KpmBbiMy NokasaHbl MakCMMarnbHble Y MUHUMarbHbIE
3Ha4YeHus1, NONyYEHHbIE AN «CTEpPUNbHOMY» NUTaTensHom cpeabl (1), a Takke E.coli B nutatensHomn cpene 6e3 An
n Kt (2); c106.% An (3); ¢ 5 06.% An (4); ¢ 5 06.% Kt (5); ¢ 10 06.% Kt (6) n ¢ 25 06.% Kt (7)

OTcrofa BUIIHO, YTO CBEXKEIPUTOTOBIICHHBI PACTBOP AHOJHUTA YK€ B KOHIIEHTpanuu 1 00.% oka3biBai Oak-
TEPUOCTAaTHYECKOE, a B KOHIEHTparmu 5 00.% Oakrepunuanoe aeticteue Ha xuakyio [1C ¢ E.coli B konndecTBe
10 suBbIX KIETOK Ha 1 M (3a cYeT MOHHBIX, PAJMKAIIBHBIX M MHBIX HEYCTOWYUBBIX XUMHUYCCKU-AaKTUBHBIX (OPM,
00pa3yoIIHXCs B IIPOLIECCE AEKTPon3a). B To %ke BpeMsi CBeXKENPHUTOTOBICHHBIH PAaCTBOP KATOJINTA, Y)KEe HauHHAsI
¢ KoHIEeHTpauuu 5 00.%, akKTHBHPOBAJ JKU3HEACATEIFHOCTh TECTOBBIX MUKPOOPTaHU3MOB, IPUYEM HE TOJIBKO YBe-
JIMYKMBAsi HHTEHCUBHOCTh 3KCIOHEHIMAIbHON (hasel pocta E.coli (korma nmer HanOojee akKTHBHOE Pa3MHOMKCHHUE
MHKPOOPIaHM3MOB B aHATU3UPYEeMOM 00pasiie); HO M COKpallias MPOJOJDKUTENLHOCTh HauallbHOU (J1ar-) dasbl (ko-
raa uAeT aganTtanus MHKpOOpFaHH3MOB K HOBBIM JIsI HUX yCJ'lOBl/IﬂM CleJ,eCTBOBaHI/ISI) nu BpeMH HaCTyHJ'IeHI/IH cTra-
IUOHAPHOM (pa3bl PocTa (KOraa KOJMISCTBO MUKPOOPTaHU3MOB B 00pa3Ie OCTACTCsl IOCTOSHHBIM) — MPH KOHIICH-
Tpamusix karonuta 10 10 00.%, BrimrounTensHo. C Ipyroil CTOPOHBI, MPH OOIBIINX KOHIIEHTPALUIX KaTOJIHUTA IPO-
JIOJDKUTEILHOCTB JIar-(asel pocTa E.coli ocTaBaiach TOH ke, 9TO M B OTCYTCTBHC KaTOJMTA, TOTJA KaK BpeMs Ha-
CTYIUICHUS CTallMOHAPHOH (pasbl pocTa, HA0OOPOT, YBEIHMIUBATIOCH.

Taxum 00pazoM, MBI BUAMM, UTO Ja)Ke JOCTATOYHO MPOCTasl AIIEKTPONN3Has 00paboTka 0OmeI0CTyITHBIX
HEOPraHUYECKHX COJICH MOXKET ObITh HCIOJB30BaHA ISl IPUTOTOBJICHUS JCUIeBBIX U 3(QDEKTUBHBIX CPENCTB (Kak
AHTUCENITHYECKHX, TaK U MPOOHOTUYECKUX), MPUIOTHBIX JISI MACCOBOrO MpHMeHeHus. KOHayKTOMEeTprUuecKoe
OMOTECTUPOBAHUE SIBISETCS YIOOHBIM U MHPOPMATHBHBIM CIIOCOOOM OIICHKH CBOMCTB TAKUX CPEICTB, & TaK¥Ke
HHBIX (PU3HUKO-XHMHYCCKUX CHCTEM, CIIOCOOHBIX OKa3bIBAThH BIIMSHUC HA KHU3HCACATEIbHOCTH MUKPOOPTaHH3MOB
— B TOM YHCJI€ HE TOJIBKO OJHOKOMIIOHEHTHBIX, HO M BECbMa CJIOXHBIX TI0 CBOEMY COCTaBY U TUHAMHKE €ro H3-
MCHCHMUSI.
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