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(54) BuoceHCOpHOE aHATTMTHIECKOE YCTPOUCTBO JIJIs NeTEKIUHN YPOBHS 3arPSI3HEHHS BOABI OHOpa3iaraeMbIMU

OpPraHNYECKUMH COeTUHEHUSIMHU
(57) Pedepar:

N3o0b6peTeHre OTHOCUTCS K 00JIaCTH 9KOJIOTHH, &
HUMCHHO K 6I/IOC6HCOpHBIM AHAJINTUYCCKUM
ycTpoiicTBaM. 3asBIEHHOE yCTPOMCTBO MOXKET OBITh
UCITIOJTB30BAHO JJIs1 ICTEKIUH (OTIPE/ICIICHHST) YPOBHS

3arpsi3HEHUS BOJIBI OGuopaziaraeMbIMU
OPraHMYECKUMHU  COCIMHEHUSIMM Ha  OCHOBE
U3MEPEHUs OMOXMMUYECKOTO MOTpeOIeHus

KHCIOpoJa B oOpasnax BOJBI  Pa3IMYHOTO
IIPOUCXOXKAEHUS, B TOM YMCJIE IOBEPXHOCTHBIX
MIPECHBIX, ITOA3EMHBIX (FPYHTOBBIX), IUTBHEBBIX,
CTOYHBIX W  OUMINEHHBIX CTOYHBIX BOJAX.
broceHcopHOE aHAIUTHYECKOE YCTPOWCTBO JIS
JIeTEKIUU YpOBHS 3arpsi3HEHUs BOJIBI
OGuopasnaraeMbIMA OPraHMYECKUMU COEUHEHUSIMU
COJICPIKUT U3MEPUTEITbHYIO KIoBeTY (3) ¢ OydepHbIM
pacTBOpoOM, MArHUTHyr0 Memanky (4) wu
OMOCEHCOPHYIO CHUCTEMY, BKJIIOYAIOMIYIO
KUCITOPOAHBIN 37eKkTpod (1), BBIMOJHEHHBIA C
BO3MO’KHOCTBIO IMOAKITIOYEHUS K PETUCTPUPYIOILEMY

Crp.: 1

OTBET OHOCEHCOPHOW CHUCTEMBI NPUOODPY, U
Pa3MEIEHHBIA Ha KUCIOPOJHOM anekTpone (1)
peuenTopHbIl  3yeMeHT  (2), BKJIFOYAOLLINAN
accouualnuio MUKPOOPTraHU3MOB,
MMMOOWIIM30BaHHBIX Ha Hocurtene. B kadecTBe
MUKPOOPraHU3MOB UCIOJIb30BaHbl Paracoccus yeei
BKM B-3302, Pseudomonas veronii BKM B-3835 u
Rhodococcus fascians BKM Ac-2996 B MaccoBoMm
cooTHomieHn 1:1:1, KMMMOOMIM30BAaHHBIE Ha
HUTPOIIEIUIIONIO3HON MeMOpaHe W 0O0paboTaHHBIC
CBEpXY PacTBOPOM XMTO3aHa, 0OPa3YIOUIMM TTOCIIE
BBICBIXaHUS TUIPOTeNb. TeXHUYECKUM PE3YIbTATOM
U300peTeHUs SIBIISIETCS YBEIMUEHUE BEpXHEl IPaAHULIBI
JvanasoHa ONpeNeIIeMbIX 3HAYEHUN
omoxumuaeckoro norpedienus kuciaopoaa (BITK)

o 200 MF/,Z[M3, MOBBIIIEHAE OIEPALMOHHOU
CTaOMJIBHOCTU OTBETAa OMOCEHCOPHOM CHCTEMBI, a
TaK)Xe YBEIIMUCHHEC BPEMEHH CTAOMIIBHON PabOTHI
OMOCEHCOPHOM CUCTEMEI. 3 3.11. (-7181, 4 Wi1., 1 TAOI.
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(54) BIOSENSOR ANALYTICAL DEVICE FOR DETECTING LEVEL OF WATER CONTAMINATION WITH

BIODEGRADABLE ORGANIC COMPOUNDS

(57) Abstract:

FIELD: ecology; measurement; biotechnology.

SUBSTANCE: invention relates to ecology,
specifically to biosensor analytical devices. Claimed
device can be used to detect (determine) the level of
water contamination with biodegradable organic
compounds based on measuring biochemical oxygen
consumption in water samples of various origins,
including surface fresh, underground (ground), drinking,
waste and treated waste water. Biosensor analytical
device for detecting the level of contamination of water
with biodegradable organic compounds comprises
measuring cell (3) with a buffer solution, magnetic
stirrer (4) and a biosensor system comprising oxygen
electrode (1) configured to be connected to a device
recording the response of the biosensor system, and
receptor element (2) placed on oxygen electrode (1),

Crp.: 3

comprising an association of microorganisms
immobilized on a carrier. Microorganisms used are
Paracoccus yeei VKM B-3302, Pseudomonas veronii
VKM B-3835 and Rhodococcus fascians VKM Ac-
2996 in weight ratio of 1:1:1, immobilized on
nitrocellulose membrane and treated from above with
a solution of chitosan, which forms a hydrogel after
drying.

EFFECT: increasing the upper limit of the range of
determined values of biochemical oxygen consumption

(BOC) to 200 mg/dm3, increasing the operational
stability of the response of the biosensor system, as well
as increasing the time of stable operation of the
biosensor system.

4 cl, 4 dwg, 1 tbl
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[01] OGnacTh TEXHUKHU

[02] N306peTeHre oTHOCUTCS K 00JIACTH 9KOJIOTUU, & UMEHHO, K OMOCEHCOPHBIM
AHAJIMTUYECKUM YCTPOMCTBAM. 3asiBJIEHHOE YCTPONWCTBO MOKET OBITh UCTIOIB30BAHO IS
JIeTeKUU (OTpeIelIeHuUs1) YPOBHSI 3arPsI3HEHUS BOAbI OMOpa3iaraeMbIMU OpTraHUYECKUMU
COEIMHEHUSIMU Ha OCHOBE U3MEPEHUSI OMOXMMUYECKOTO MOTPeOIeHUs KUCIOpOoAa B 00pa3iax
BOJIbI PA3JIMYHOTO MPOUCXOXKICHUS, B TOM UMCJIE TIOBEPXHOCTHBIX IMPECHBIX, MOA3EMHBIX
(TPYHTOBBIX), MUTHEBBIX, CTOYHBIX U OUMIIEHHBIX CTOYHBIX BOJIAX.

[03] YpoBeHb TEXHUKU

[04] B HacTos1ee Bpems 15 J€TEKIUM YPOBHS 3arpsS3HEHUS BOJIbI OMOpa3iaraeMbIMU
OpPraHUYeCKMMU COEAMHEHUSIMH MTPUMEHSIOT TAKOM ITOKa3aTelb, KAk OMOXUMHYECKOe
notpedaenue kucnoposa (BITK), To ects komuecTBO KUCTOpoa (B Mr), Tpedyemoe 11t

OKMCJICHHUS HAXOOSIIIuXcs B 1 I[M3 BOAbI OPTraHUYCCKHUX BCHICCTB B a3pO6HBIX YCIIOBHSIX, B
HYaCTHOCTHU BHK5 - OTO KOJIMYCCTBO KHUCIIOPOAd, UCIIOJIb30BAHHOC MUKPOOPTraHU3MaMU 1A

OKUCJICHUS BCEX PACTBOPEHHBIX OPIraHUYECKUX BELIECTB B U30JIMPOBAHHOM COCYJIE C 00pa3LoM
B TeueHue 5 cyTok, bITK,() - coorBeTcTBeHHO 10 20 cyTOK. Takum 00pa3zom, CyIiecTBYIOIIHIA

CcTaHAapTHBIN criocod onpenenenus bITK, mmpoko Ucronb3yeMblii TPOU3BOICTBEHHBIMHU
MPEaNPUATHUSIMHA, CAHUTAPHBIMU CITY>KOAMU U BOJIOOUYNCTHBIMHU COOPYKEHUSIMU, OCHOBAH Ha
TecTax, MUHUMaJIbHas TPOJIOJIKUTEIBHOCTh KOTOPBIX COCTABIISIET HE MEHEE 5-TH CYTOK
[TTHAD 14. 1:2:3:4. 123-97. KoauuecTBEHHBINM XUMMYECKUI aHaIu3 Boa. MeToauka
BBITIOJTHEHUSI U3MEPEHUM OMOXUMUIECKOM TOTPEOHOCTH B KUCIIOPO/IE ITOCITE N-AHEeH MHKYOauu
(BITK1101H) B TOBEPXHOCTHBIX MPECHBIX, TOA3EMHBIX (TPYHTOBBIX), TUTHEBBIX, CTOYHBIX U

OUMILIEHHBIX CTOYHBIX BOJax. -M.: 1997. 25 c]. [Ipu 3TOM yka3zaHHas JJIMTEIbHOCTh
crangapTHoro crmocoba onpeaenenus bITK MoxeT craTh IpUYMHOM 3KOJIOTHIECKH OITACHBIX
CUTYyalUii BCIIEJICTBUE MOCTYIUICHUSI HA BOJOOYUCTHBIE COOPYKEHUS 3aTPS3HEHHBIX BOJI WU
YX HEJIOOYMCTKHU B IPOLIECCE PETCHEPALMH.

[05] Hutst ortepaTUBHOTO OTIpeAeIIEHUsT YPOBHS 3arPS3HEHUS BOJIBI OMOpa3iiaracMbIMU
OPraHUYEeCKMMHU COEAUHEHUAMM NpUMEHSIOT MeTo olleHKU BIIK ¢ ucnonp3zoBanuem
O6uoceHcopHbIX aHamuTUYecKuX ycrpoiicTB (BITK-6uocencopoB). B ykazaHHBIX ycTpoiicTBax
B KQUECTBE PACIIO3HAIOIIUX 3JIEMEHTOB UCIIOJIb30BaHbl MUKPOOPIaHU3MbI, CHOCOOHBIE
OKMCIISITh ONIPEACIIEHHBIN CIIEKTP OPraHUYECKUX COEAUHEHHUH.

[06] HaunboJiee 6/1M3KUM aHATIOTOM 3a5IBIIEHHOTO M300pETEHHUS SABIISIETCS OMOCEHCOPHOE
AHAJIMTUYECKOE YCTPOUCTBO ISl AETEKIMU YPOBHS 3arpsi3HEHUS BOJbI OMOpa3iaraeMbIMu
OPraHUYECKMMU COEIMHEHUSIMH, OTIMCaHHOE B pabote [Arlyapov V.A., Alferov V. A., Yudina
N. Yu., Asulyan L. D., Kamanina O.A., Alferov S. V., Shumsky A. N., Machulin A. V., Reshetilov
A. N. Registration of BOD using Paracoccus yeei bacteria isolated from activated sludge. // 3
Biotech, 2020, V 10, Ne207]. YkazaHHO€ yCTPOUCTBO COAEPKUT KUCITOPOIHBIN SJIEKTPOJI C
MMMOOMIIM30BAaHHBIMU MUK poopranu3MamMu Paracoccus yeei BKM B-3302. UmmoOuau3anuto
yKa3aHHBIX MUKPOOPTaHU3MOB ITPOBOJST B IMTOJUBUHUIOBBIN CIIUPT, MOIU(PUIMPOBAHHBIN
N-BUHUITIUPPOTIUIOHOM. [JlaHHOE yCTporcTBO Mo3BOoseT onpenenutb bITKS B nuamnazone

010,05 105,0 MF/I[M3 (6e3 pazbaBiieHUs TPOOBI), TPU ITOM JITTUTETLHOCTh OJHOTO U3MEPEHUS
COCTAaBJISIET 10 6-TM MUHYT, BpeMsl CTAOWIIBHON pabOThI yCTPONCTBA - 45 CYTOK, a
omnepanrMoHHas CTAOWIBHOCTh OTBETa OMOCEHCOPHOM CUCTEMBI COCTABIISIET 7%.

[07] HemocTaTkOM yKa3aHHOTO YCTPOWCTBA SIBJISIETCS OTPAHUYEHHBINM BEPXHUI AUAIIa30H

onpeaensieMbix 3HaueHut BITK, kotopslii coctaBisiet 5,0 MF/I[M3 (6e3 pa3baBeHus IIPOOBI)
C OTIepaAllMOHHOMN CTAOMIIBHOCTHIO U3MEPEHUI B KOJIUUECTBE 7% MPU TOM, UYTO B OOJIBIITUHCTBE

cnyudaeB 3HaueHus1 BITK B cTrounbix Bogax cocTaBisitoT 6oliee 5,0 mr/mve. Takke YCTPOMCTBO
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B COOTBETCTBUH C OJIMKAUIIIMM aHAJIOTOM He 00J1a/laeT YyBCTBUTEIIbHOCTHIO [0 OTHOIIEHUIO
K TAKUM PacCpOCTPAHEHHBIM OMOpa3iaraéMbIM OPraHUYECKUM COEIMHEHUSIM, KaK IMPOITAHOII,
MeTaHajlb, ApPTUHUH.

[08] Takum 0Opa3oM, TEXHUUECKOM MPOOIeMOli, Ha pelIeHre KOTOPOM HaIIpaBIeHO
3asBJICHHOE U300pETEeHHE, SIBIIIETCS HEOCTATOUHO BBICOKUE paboUMre XapaKTePUCTUKH
U3BECTHBIX OMOCEHCOPHBIX AHAIIMTUYECKUX YCTPOWUCTB I AETEKIMH YPOBHS 3ar pSI3HEHUSI
BO/IbI OMOpa3Iara€MbIMU OPraHUUECKMMHU COEAMHEHUSIMUA, KOTOPBIE B TOM YHCIIE HE ITO3BOJISIIOT
OIPE/IENIUTh BECh CIIEKTP HauboJIee pacnpoOCTPAHEHHbBIX OMMACHBIX BELIECTB, COJIEPKAIIUXCS
B BOJIE PA3JIMYHOTO MIPOUCXOKIEHUSI.

[09] PackpeITHE CYIITHOCTH U300 pETEHUS

[010] TexHuueckum pe3yabTaTOM U300PETEHUS SABIISIETCS YBEJIMUEHUE BEPXHEN IPaHULBI
JMara3zoHa onpeiesseMblX 3HaUeHUH OnoxuMmuueckoro notpediaenus kucinoponaa (BIIK) no

200 MF/I[M3 , TOBBIIIIEHWE ONIEPALMOHHOM CTAOMIILHOCTH OTBETAa OMOCEHCOPHOMN CUCTEMBI,
yBEJIMYEHUE BPEMEHU CTAOMIILHOM pabOThl OMOCEHCOPHOM CUCTEMBI, a TAKXKe pacllIipeHue
CIIEKTpa OIpeAesieMbIX OMopa3iaraeMbIX OPraHUUECKUX COSIUHEHMI.

[011] TTon onepanOHHOM CTAOMIILHOCTBIO OTBETA OMOCEHCOPHOM CUCTEMBI CIIEAYET
MMOHUMATh YCTOMUUBOCTh OTBETA OMOCEHCOPHOM CUCTEMBI HA OJIHY U TY )K€ KOHIEHTPALUIO
cyOcTpaTa mpu mpoBeAeHUH OOJIBIIIOTO Uncia (He MeHee 15) mociie1oBaTeTbHBIX H3MEPEHUIA.

[012] Yka3aHHBIV TEXHUUECKUN PE3YIIBTAT IOCTUTAETCS B OMOCEHCOPHOM aHAIUTUYECKOM
YCTPOMCTBE ISl AETEKIUM YPOBHS 3aTPSI3HEHMS BOABI OMOpa3iaraéMbIMU OpraHUUEeCKUMU
COCJIMHEHUSIMM 3a CUET TOTO, YTO OHO COACPIKUT U3MEPUTETIbHYIO KIOBETY ¢ Oy(epHBIM
PacTBOPOM, MATHUTHYIO MEIIAJIKY U OMOCEHCOPHYIO CUCTEMY, BKITIOUAIOIIYIO KUCIIOPOIHbIN
3JIEKTPO/I, BBIIIOJHEHHBIN C BO3MOKHOCTBIO TOJAKITIOUEHUS K PETUCTPUPYIOIIEMY OTBET
OMOCEHCOPHOM CUCTEMBI TPUOOPY, U pa3MEIIEHHBIN Ha KUCTIOPOIHOM 3JIEKTPOIE PELENTOPHbBIN
3JIEMEHT, BKJIFOYAIOIIMN accoMaluio MUKpoopranu3dMoB Paracoccus yeei BKM B-3302,
Pseudomonas veronii BKM B-3835 u Rhodococcus fascians BKM Ac-2996 B maccoBom
cooTHoIeHuH 1:1:1, IMMOOUMIIM30BAHHBIX HA HOCUTEJIE B BUJIE HUTPOILEUTFOIIO3HOM MEMOpaHbI
1 00pabOTaHHBIX CBEPXY PACTBOPOM XUTO3aHA.

[013] KpoMe Toro, coriacHO 4aCTHBIM CITydasiM peaiu3alui U300peTeHHUS:

[014] - ucnonp3yroT pacTBOp xuTo3aHa KoHueHTpaumen 8,0 - 12,0 r/in B 1 mac. %

pacTBOPE YKCYCHOM KUCIIOTHI,

[015] - ucmob3yIOT XMTO3aH C MOJIEKYJIsIpHOM Maccoit oT 50 10 190 k/a,

[016] - B kauecTBe OyepHOTO pacTBOPA UCTIOIB3YIOT hochaTHBIN OyhepHBI pacTBOP C
pH 6,8.

[017] Accommanumst Mukpoopranu3zmoB Paracoccus yeei BKM B-3302, Pseudomonas veronii
BKM B-3835 1 Rhodococcus fascians BKM Ac-2996, ucrosib3yemasi B OMOCEHCOPHOM cUCTEME,
CIOCOOHA OKUCIISITH IIMPOKHUH CIIEKTP OPTaHUYECKUX COSTMHEHUHN Ppa3IMIHBIX KJ1accoB (35
COEMHEHUH), KOTOPBIE MOTYT HAXOAUTHCS B 00pa3lax BOJIbl PA3JIMYHOTO MPOUCXOKICHHUS
(MPOMBIIIIIEHHBIE U OBITOBBIE CTOKH, [IOBEPXHOCTHBIE BOIbI), YTO /1a€T BO3MOKHOCTH MOJIYUUTh
BBICOKYIO CTETIEHb KOPPEJISILIMU MEX Y MOKA3aHUSIMU 3asIBJICHHOTO YCTPOUCTBA U HauboJiee
pacrpocTpaHeHHbIM CTaHAapTHBIM MeTo10M onpeaeneHust BITK B coorBercTBum ¢ ITH D
14. 1:2:3:4. 123-97.

[018] Ucmonb30BaHKE HUTPOLEIUTIONO3HONM MeMOpPaHbl B KAUECTBE HOCUTEIIS JIJIST
UMMOOUIIM3ALIH aCCOIMAIMU MUKpoopranu3MoB Paracoccus yeei BKM B-3302, Pseudomonas
veronii BKM B-3835 u Rhodococcus fascians BKM Ac-2996 obGecrieunBaeT BHICOKYIO
aJICOPOIMIO YKa3aHHBIX KJIETOK MUKPOOPTaHU3MOB, YTO MPEMATCTBYET UX BHIMBIBAHUIO U3
PELEenTOPHOTO 3JIEMEHTA B IIpolecce padoThl 3asIBIEHHOTO ycTpoiicTBa. Takxke
HUTPOLEIUIIOI03HAsi MeMOpaHa 006J1a/1aeT MOBBIIIEHHON MEXaHUYECKOW TPOUYHOCTBIO U HU3KOM
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CTENEHBIO HAOYXaHMsI, UTO CIIOCOOCTBYET JJIUTEIbHOMY (DYHKIIMOHUPOBAHUIO PELENTOPHOTO
anemenTa. KpoMe Toro, HUTpoIeuIoI03Hast MeMOpaHa 001a71aeT BBICOKON MTPOHUIIAEMOCTBIO
JUIS HAI3KOMOJIEKYJISIPHBIX COEMHEHUM, YTO TAK)Ke CTOCOOCTBYET BBICOKOM UyBCTBUTEIILHOCTH
YCTPOMCTBA.

[019] Ucnmonb30BaHKE pacTBOPA XUTO3aHA JIJIsI MOKPBITUS UMMOOWIM30BAHHOMN Ha
HUTPOIEILTIONIO3HON MEMOpaHe accolManui MUKpoopranu3MoB Paracoccus yeei BKM B-
3302, Pseudomonas veronii BKM B-3835 u Rhodococcus fascians BKM Ac-2996, koTopblit
TIOCJIe BBIChIXaHUSI 00pa3yeT rMIporesib, 00ecreunBaeT JerKyo TU(Qy3uto UCXOIHBIX BEIIECTB
Y IPOJIYKTOB peakuuu. [1pu 3ToM 00pa3yromuiicst mocie BICBIXaHUS TUAPOreIb XUTO3aHA
00y1a1aeT MEXaHUYECKOM MTPOYHOCTHIO U HEPACTBOPUM B BOJE 34 CUET CBOEW CETUATOMN
CTPYKTYDBI.

[020] KpaTkoe onrucaHue 4yepTexen

[021] Y300peTenue mosicHseTcst purypamu, Tie:

[022] Ha ¢wur. 1 moka3aH oOmmii CXeMaTHUECKUN BUJT 3asIBJIESHHOTO OMOCEHCOPHOTO
AHAJIMTUUYECKOTO YCTPOMCTBA JJIsI IETEKIMHU YPOBHS 3arpsI3HEHUs BOJIbl OMOpa3iaraéMbIMU
OPraHUYEeCKMMU COEAUHEHUSIMU.

[023] Ha ¢ur. 2 nokazaHa nuarpaMmma cyocTpaTHOMN crieM(pUIHOCTH (UyBCTBUTEIBHOCTH)
OUOCEHCOPHOM CUCTEMBI, UCTIOJIb3yEeMOI B 3asIBJICHHOM yCTPOWCTBE.

[024] Ha ¢wur. 3 mpencTaBiieH mpuMep TUITMYHOTO OTBETA 3asIBJICHHOTO OMOCEHCOPHOTO
AHAJIMTUUYECKOTO YCTPOMCTBA, PETUCTPUPYEMOTO IIPU aHaIU3e 0Opa3iia 3arpsi3HEHHOM BO/IbI,
MPEACTABIISIONMNN cOO0M TpadUK 3aBUCUMOCTH COACPKAHUS KUCIOPOaa OT BPEMEHHU.

[025] Ha ¢wur. 4 moka3aHa rpaayupoBOUYHAS 3aBUCUMOCTD 3asIBIIECHHOI'O OMOCEHCOPHOTO
aHAJIUTUYECKOTO YCTPOMCTBA.

[026] DemeHTHI 0003HAYEHBI HA (PUTYPaAX CIETYIOIIUMH MO3UIUSIMHU:

1 - KUCIIOPOAHBIN BIEKTPO/I

2 - GUOPENENTOPHBIN ITEMEHT,

3 - U3MepUTEIIbHAS KIOBETA,

4 - MAarHUTHAs MELIAJIKA.

[027] Ocy1ecTBieHre U300PETEHUS

[028] 3asiBIIeHHOE OMOCCHCOPHOE aHAJIUTUUECKOE YCTPOMCTBO BKIIFOYAeT OMOCEHCOPHYIO
CUCTEMY, COCTOSIIIYIO U3 MpeoOpa3oBaTesisi B BUJIe KUCIOPOAHOIOo aekTpoaa (1),
BBITIOJTHEHHOT O C BO3MOXHOCTBIO OJAKITIOUEHUS K PETUCTPUPYIOIIEMY OTBET OMOCEHCOP HOM
CUCTEMBI TPUOOPY, PA3MEILIEHHBIN HAa KUCIIOPOAHOM 3JIeKTpo/ie (1) peuenTopHbIN 3JIEMEHT
(2), BKTIOUAroIIMii acconuanuro 6axktepuit Paracoccus yeei BKM B-3302, Pseudomonas veronii
BKM B-3835 1 Rhodococcus fascians BKM Ac-2996 B maccoBoM cooTHomeHuu 1:1:1,
TTOMEIIEHHYIO HA HOCUTEJE B BUIE HUTPOLEIUTIOIO3HOM MEMOpaHbI U 00paOOTaHHYIO CBEPXY
pacTBOPOM XMTO3aHA.

[029] BakTepun Paracoccus yeei BKM B-3302, Pseudomonas veronii BKM B-3835 u
Rhodococcus fascians BKM Ac-2996, ncniosib3yembie B peLENTOPHOM dJIeEMEHTE (2) 3asBICHHOTO
YCTPOMCTBA, KYJIbTUBUPOBAJIM HA OOTATON MUHEPAJTIBHOM cpeie ((KUAKAS [IIIOKO30-TIeTOHHAS

nuraTtenabHas cpena). CocTaB KUIAKOM cpeibl: IIoKo3a - 10 F/,Z[M3 , IETITOH - 5 F/I[M3,

JIPOKIKEBOM IKCTPAKT - 0,5 /v Cpeny s KyJIbTUBUPOBAHUS KIIETOK CTEPUIM30BAIIN
ABTOKJIABUPOBAHHUEM ITPU aTMOC(hEpPHOM JIaBJIeHUU B TeueHue 45 MuHyT.KiteTku

KYJIbTUBUPOBAJIM a3p0o0OHO 18-20 yacoB B KauajI04YHbIX KoJjIbax o6beMoMm 750 oM’ pu
temriepatype 29°C. 3aTeM NoIyYeHHYI0 OMoMaccy HEeHTPUPYTUPpOBAIU TPU KOMHATHOM
temnepatype npu 10 OO0 o6/muH B Tedenue 10 MunyT nmpu oMoty ueHtpudyru TG16WS
(ITomukom LTD, Poccus). lanee nmonydeHHbIM IeHTpUdyrat mpoMbiBaiu 20 MM ¢gochaTHBIM
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O0ydepusiM pactBopoMm ¢ pH 6,8. OceBiiue KiIeTKU TPOMbIBaIM Oy(hepHBIM PACTBOPOM,
pacrpenensiii B MUKporipooupkax tuma Eppendorf u neHTpudyrupoBamm Ha neHTpudyre
«Eppendorf» B Teuenue 5 MmunyT nipu 10 000 06/mMuH. ITpoMbITyI0 OOMACCy XpaHWUIU TIPH
TeMIiepaType MuHyc 25°C B MUKpPOIIpOOUpKax.

[030] st hopMupoBaHust OUOPELENITOPHOTO dJIeMeHTa (2) Ha HOCUTEIh B BUJIE

HUTPOLEIUTIOJIO3HON MEMOPAHBI IJIOLIA/IbI0, K TipuMepy, 10 MM° MUKPOTUIETKON HAHOCSIT
MMMOOUIIM30BAHHYIO acCoLMalMI0 MUKpoopranu3MoB Paracoccus yeei BKM B-3302,
Pseudomonas veronii BKM B-3835 u Rhodococcus fascians BKM Ac-2996 B ¢hochatHOM

oydepHom pactBope ¢ pH 6,8 o6bemoM 5 mit ¢ TutpoMm 150 r/nv>. TIocie ecTeCTBEeHHOM
CYILIKM B T€UEHME 1-r0 yaca CBepXy HAHOCSIT PACTBOP XUTO3aHa KOHUeHTpauuer 8,0 - 12,0 r/n
B 1 Mac. % pacTBOpe YKCYCHOM KUCIIOTBI, IIPY 3TOM HUCIIOJIb3YIOT HU3KOMOJIEKYJISIPHbIN
XUTO3aH cpefHen MoJieKynsipHoi Maccel 50-190 k/la (Hanpumep, mpousBoacTBa Sigma-Aldrich,
I'epmanus). [IpenmyIiecTBEHHO UCIIONIB3YIOT PACTBOP XUTO3aHA MACCOBOW KOHLEHTPALMEN
10 1/, 1t 3TOrO HABECKY XMTO3aHa Maccor 1 rpamm nepeHocsT B 100 MJI MPUTrOTOBIIEHHOTO
pacTBOpa YKCYCHOM KHUCIOTHI M IEPEMELIMBAIOT B TeUeHUH 1-ro yaca npu remnepatype 35°C.
ITonydeHHBIN penenTOPHbIN 3JIEMEHT (2) BRICYIIIMBAIOT HA BO3/IyX€e B TeueHue 1 -ro yaca, mpu
3TOM I0CJI€ BBICBIXaHUS paCTBOpA XUTO3aHa 00pa3yercs ruaporeib xuro3aHa. [Tocre
yKa3aHHBIX BbIIIIE ICUCTBUS PEUETITOPHBIMN 3JIEMEHT (2) HAHOCAT Ha KUCIIOPOIHBIN JIEKTPO.]
(D).

[031] Kucnoponnsiii aniektpon (1) (anexktposa Kinapka) npencraiisieT cooom
3JEKTPOXUMUYECKUN JATUUK, HA TOBEPXHOCTU KOTOPOTO MPOUCXOIUT BOCCTAHOBIIEHUE

KHCIIOpo/1a ¢ 00pa3zoBanreM noHa rugpokcuina OH™. BeiObupaior Takue ycioBusi, mpyu KOTOPBIX
CHJIa TOKA B LIEIM [TPOMOPLMOHAIBHA KOJIMYECTBY KMCIOPO/1a B PACTBOPE, T.€. BEIMUUHE €r0
napuManbHoOro nasiieHus (Pgy). Eciiv HET HUKaKuX peakuui ¢ ydacTUeM KUCIOPOAa, Ero

KOHIEHTpauus nocrosinHa. OQHaKo, €Clid B paCTBOPE UJET XUMUUYECKAsI peaKlusl, B KOTOPOH
MOTPEOIAETCS KUCIOPO/I, €ro MapuuajbHOE JaBJIEHUE PACTET, YTO U YJIABIMBAET MIPUOOP.

[032] Ananu3 o6pasia BOJbI C MIOMOIIBIO 3asIBJIEHHOT'O YCTPONCTBA OCYIIECTBIISIIOT ITyTEM
MOMEIIEHUST KUCIIOPOAHOIO 371eKTpoAa (1) ¢ OMopenenTopHbIM 3JIEMEHTOM (2) B
U3MEpPUTEIIBbHYIO KIOBETY (3), cogepskaniyto 0ydepHbIi pacTBOP, OAACPKUBAIOIINN
IOCTOSIHHBIN ypoBeHb pH. Jlanee ocylecTBIAI0T IEPEMEILIMBAHUE PACTBOPA B UBMEPUTEIIBHON
KIoBeTE (3) C HOMONIBIO MArHUTHOM Memaaku (4). st peructpanuu oTBeTa (CUrHaja)
OMOCEHCOPHOM CUCTEMBI UCTIOJIB3YIOT COOT BETCT BY 0 11 11 U peructpupyolumii mpudop,
OIPEAEIISIIOIINI 3aBUCUMOCTb COAEPKaHUS PACTBOPEHHOTO KACIOPOAa OT BPEMEHU, HATIPUMED,
AHAJIM3ATOP pACTBOPEHHOTrO Kucaopoaa Jkcrnept-009 npousBoactBa OO0 «IKOHUKC-
DKCHepT», MOAKII0YAEMbIN K KUCIIOPOAHOMY JIEKTpoAYy (1) ¥ 3JIEKTPOHHOMY yCTPOMCTBY,
HanpuMep, EPCOHATIBHOMY KOMITBIOTEPY, OTOOpakKAIOIIEMY PE3yJIbTAThl U3MEPEHUMN
I10JIb30BATEIIO.

[033] Yka3aHHOE yCTPOWUCTBO 00JIa/1a€T UyBCTBUTEIBHOCTBIO K IIIMPOKOMY CIIEKTPY
OuopasiiaraeMbIX OpraHUUYECKUX COSIUHEHMI, TAKUX KaK METAHOJI, 3TAHOJI, TPOMAHOJI-1,
O0yTaHo1-1, 2-MeTWINPONaHo-1, 2-MeTUINPONAHOJI-2, 3-MeTUI0YTaHOI- 1, MPONaHTPUOII-
1,2,3, copOuT, KCcui103a, III0K03a, rajlakTo3a, MaHHO3a, GPYKTO3a, caxaposa, JIaKTo3a,
METaHAJIb, METAHOBAS KUCIIOTA, ITAHOBAS KUCIIOTA, 3TAHIUOBAS KUCIIOTA, POIIAHIMOBAS
KHUCIIOTa, TUMOHHAs kuciaoTa, DJITA, 6enzoat kanus, 4-HuTpodeHon, 2,4-TuHUTPodEHOT,
[JIMLIMH, CEPYH, TJIyTAMUH, THPO3UH, aCTIAPTMHOBAS KUCIIOTA, TNIyTAMUHOBAS KUCIIOTA, ApTMHUH,
AAC narpus, AABbC Hatpus.

[034] Huxe ommrcaH KOHKpeTHBIN puMep onpeaencHus: BITK ob6pasiia Boapl ¢ TOMOIIBIO
3asIBJIEHHOTO YCTPOMCTBA, OTOOPAXKAIOIIUI MPUHIIUIT €r0 PaOOTHI.
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[035] Kucnopoansiit aiekTpos (1) ¢ pa3MenieHHbIM Ha HEM PeLETOPHBIM 2JIEMEHTOM (2),
CcoZIEpKAIIUM UMMOOUITM30BAHHYIO aCCOIMAIIUIO MUKpOOpranu3mMoB Paracoccus yeei BKM
B-3302, Pseudomonas veronii BKM B-3835 1 Rhodococcus fascians BKM Ac-2996 B MaccoBOM
coOTHOLIEHUM 1:1:1, MOrpyXaroT B USMEPUTEIIbHYIO KIoBeTY (3) o6beMoM 5 mit ¢ 30 MM
dbochatabIM OyhepHbIM pacTBOpoM ¢ pH 6,8 U perucTpupyroT ypoOBEeHb PACTBOPEHHOTO
KHUCIIOPOJIa, OTpakaroIiero (poHoBOe coiep:kaHue KUCIIOPO1a B cpefie. 3aTeM BHOCST ITPo0y,
coiepKallyto OropasaaraeMble OpraHuieckre Bemectsa, oobemom 100 mki1. M3mepenus
MPOBOJST IPU HEMPEPHIBHOM MEPEMENIMBAHUU C IOMOIIBIO MATHUTHON MEIIAJIKY (4) IpU
koMHaTHOU Temnepatype. [locie perucrpanuu oTBeTa OUOCEHCOPHOM CUCTEMBI, KOTOPBIN
MpEeACTABIISIET cOOOM IrpadUK 3aBUCUMOCTH COACPIKAHUSI KUCTIOpOoAa OT BpeMeHH ((ur. 3),
U3MEPUTEIbHYIO KIOBETY (3) MpoMBIBaIOT OydepHBIM pacTBOpoM. Jlaree pacCUMThIBAIOT
BEJIMUMHY MaKCUMAJIbHOM CKOPOCTH MOTPEOIIeHUs KUCI0poaa U onpeaenstoT 3HaueHue bITKy

O TIPEIBAPUTEIHLHO TTOCTPOSHHOM I'PalyupOBOYHOM 3aBUCUMOCTH ((ur. 4).
[036] I'pagynpoBOYHast 3aBUCUMOCTb CTPOMTCS IO PACTBOPY IIFOKO30-TJIyTaMaTHONM CMeCH
(I'TC), npuroroBneHHomy cornacHo TpedoBanusm [THAD 14. 1:2:3:4. 123-97. B cooTBeTCTBUM

C YKa3aHHbIM HOPMAaTHUBHBIM JTOKYMEHTOM IpuHuMaloT, yTo BIIKs, paBHoe 205 MF/Z[M3,

COOTBETCTBYET PACTBOPY, coAepxameMy cymmapHo 300 MF/I[M3 [JIFOKO3BI M TIIYTAMUHOBOM
KHUCJIOTHI.
[037] JIuHeiHbIM AUaa30H 3aBUCMMOCTH OTBeTa OMoceHcopHoit cucteMbl oT BITK 5 exur

B quamna3one 0,1 - 200 M/ (6e3 pazbasiiennst mpoObl). JTMTEIILHOCTD € AMHUIHOTO
U3MEPEHUS He TIpeBhIaeT 6 MUHYT. BpeMs ctabunbHON paboThl OMOCEHCOPHOM CUCTEMBI,
Ha MPOTSKEHUU KOTOPOTO IMaJeHUe aKTUBHOCTU MUKPOOPTaHU3MOB B KOJIMYECTBE HE OoJiee
25%, cocTtaBisieT He MeHee 60-TH CyTOK.

[038] B Tabmuie 1 mpeAacTaBiaeHbl CpaBHUTEIbHBIE XapaKTEPUCTUKH 3aIBICHHOTO
yCTPOMCTBA TSI IETEKIMU YPOBHS 3aTrPsI3HEHUSI BOJIBI OMOpa3iaraéMbIMU OPraHUYECKUMU
COEMHEHUSMU U OJIMXKaMIIero aHajaora.

Tabmuua 1.
Bawxaiimmuii | 3asBieHHOe
XapakTepucTuka <
aHaJjor YCTPOHCTBO
OnepanrioHHast cTabUIBbHOCTD, %o 7 3
Bpewmst ctabuibHO# paboThl OMOCEHCOPHOI CUCTEMBI, CyTOK 45 60
JIMUTEeNbHOCTh ONMHOYHOTO U3MEPEHUs], MUH 4-6 L
JluneiHbIN nUana3oxH 3aBI/31CI/IMOCTH oTBeTa OMOCEHCOpPHOU 0,05 -5.,0 0,1 - 200
cucteMmbl oT BIIKs, mr/om

[039] TakuMm 006pa3oM, 3asiBIIEGHHOE YCTPOUCTBO 1a€T BOZMOXKHOCTh CYIIECTBEHHO
YBEJIMYUTH BEPXHIOIO I'PAHUILY AuariazoHa onpeaensemoro 3HaueHus: bITK, mpu 3ToM yBenuumus
OIEepalMOHHYIO CTAOMIIBHOCTh U3MEPEHUI 1 TTOBBICUB JUIMTEILHOCTh CTAOMIIBHOM pabOThI
OMOCECHCOPHOM CUCTEMBI.

(57) ®opmyna uzoopeTeHus
1. bBuoceHCOpHOE aHATMTUYECKOE YCTPOUCTBO I AETEKUMUA YPOBHS 3aIrPA3HEHUS BOJIBI
OuopasznaraeMbIMU OPraHUYECKUMHU COEMHEHUSIMU, COJIepKAlllee U3MEPUTETHHYIO KIOBETY
(3) ¢ 6y(pepHBIM pACTBOPOM, MATHUTHYIO MEIIAIKY (4) 1 OMOCEHCOPHYIO CUCTEMY,
BKJIFOYAIOLIYIO KUCIIOPOIHBIN 3JIEKTPOJ (1), BBIITOJIHEHHBIN ¢ BO3MOXHOCTBIO ITOAKITIOUYEHUS
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K PETUCTPUPYIOIIEMY OTBET OMOCEHCOPHOM CUCTEMBI TPUOOPY, U pa3MEIICHHbIN Ha
KHMCIIOPOAHOM 3JIEKTpOoJie (1) penenTopHbIf 3IEMEHT (2), BKIIOYAIOUINI ACCOLUALUIO
MHUKPOOPraHU3MOB, UMMOOUWIIM30BAHHBIX HA HOCUTENIE, OTJIMYAIOIIIeecs TEM, YTO B KAUECTBE
MUKPOOPIraHU3MOB UCI0Nb30BaHbl Paracoccus yeei BKM B-3302, Pseudomonas veronii BKM
B-3835 u Rhodococcus fascians BKM Ac-2996 B MaccoBoM cooTHoIenuu 1:1:1,
UMMOOMIIM30BaHHBIE HA HUTPOIIECILIIOIO3HOM MeMOpaHe U 00paboTaHHBIE CBEPXY PACTBOPOM
XUTO3aHa, 00Pa3yIOIIMUM I10CIIE BBICBIXaHUS TUAPOTENb.

2. buoceHCOpHOE aHAIMTUYECKOE YCTPOMCTBO 71 IETEKIMU YPOBHS 3arPSI3HEHUS BOJIbI
OuopasiiaraéMbIMA OPraHUYECKMMHU COEIMHEHUSIMU 110 T1. 1, OTIIMYAloIIeecs: TeM, UTO
WCIIOJIB3YIOT PACTBOP XMTO3aHa KOHUEeHTpauuen 8,0-12,0 r/in B 1 Mmac.% pacTBope yKCyCHOM
KHUCIIOTBL.

3. BuoceHCOpHOE AHATMTUUYECKOE YCTPOMUCTBO [IJIs AETEKUMU YPOBHS 3arPSA3HEHUST BOJIbI
OuopasiaraeéMbIMU OPraHUYECKUMHU COCTMHEHUSIMU TI0 TII. 1 U 2, OTJIMYAIOIIIeecs: TEM, UTO
WCIIOJIb30BAH XUTO3aH C MOJIEKyJIsipHOM Maccor ot 50 no 190 x/la.

4. BUOCEHCOPHOE aHATTMTUYECKOE YCTPONUCTBO IS IETEKUMU YPOBHS 3aTrPSI3HEHUST BOJIbI
OuopasiiaraéMbIMA OPraHUYECKMMHU COEIMHEHUSIMH 110 T1. 1, OTIIMYaromieecs TeM, 4To B
kauecTBe Oy(epHOro pacTBopa UCHOIb3yIOT pocdaTHbIl OydepHbIii pacTBop ¢ pH 6,8.
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