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Copepxanue

MeToa MiKpoOHONOTHUECKOTO H3MEPEHH KOHLEHTPAUHH KIIETOK
MuKpoopranusMma Bacillus subtilis 26| — 0CHOBHOTr0 AeHCTBYIOLIETO BELUECTBA
npenapata ©utocnopun-M B Bo3ayxe padoueit 30861 MYK 4.2.2901—11............... 4

MeTon MHKpoOHOTOrHYECKOTO U3MEPEHUA KOHLUEHTPALUKMH KIIETOK
MUKpoopraHuima Bacillus subtilis 26]] — 0CHOBHOrO AeHCTBYIOLLErO BEUICCTBA
npenapara PurocnoprH-M B aTMOCHEPHOM BO3AYXE HACENEHHBIX MECT:
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YTBEPXJAIO
Pyxosoaurens PenepanbHON Cayx OB
[10 HAJA30pY B CHEpPE 3alliUThI 11IPAB
noTpeduTenei 1 Onaronoayyus YeaoBeka,
" naBHBIN rOCY12apCTBEHHBIA CAHUTAPHBIH

Bpay Poccuiickon Oenepanuu
I'. I'. OHHLIEHKO

12 urona 2011 r.
Jlata BBEACHHA: C MOMEHTA YTBEPXKICHUA

4.2. METOJIbI KOHTPOJISL. BUOJIOTMUECKHUE U
MUWKPOBHUOJIOTMUECKUE ®AKTOPBI

MeToa MUKPOOMOJIOTrHYECKOro U3MEepeHHUs
KOHUEHTPALHM KJIETOK MHKPOOPIraHu3mMa
Bacillus subtilis 26/] — 0CHOBHOI0 I1€HCTBYIOLLEro
BeniecTsa npenapara ®urocnopun-M
B ATMOC(epHOM BO3AYyXe HACECJEHHBIX MECT

MeToanueckHe yKa3aHUud
MYK 4.2.2902—11

1. O0uMe no0KeHHA H 00J1aCTh IPHMEHEHHS

1.1. Hacrosimme MeTOANYECKHE YyKa3aHUA YCTAHABAMBAIOT METOIMKY
NpOBEACHHA MUKPOOHOIOrHYECKOr0 KOJMUYECTBEHHOrO aHa/IM32 KOHLEHTpa-
LMK KIeTOK wTaMma B.subtilis 26]1 B aTMOc§epHOM BO3AYyXE HACENEHHBIX
MECT B JMafa3oHe KoHueHTpauuii ot 50 10 500 000 xieTok B 1 M° Bo3gyxa.

1.2. Metoanueckue ykazaHHs pa3paboTaHbl B COOTBETCTBHU ¢ TpeOOBa-
Huamu 1'OCT 17.2.4.02—81 «Oxpana ripupoasl. AtMocgepa. Odiuue tpedona-
HMA K METOHAM onpeaeacHus sarpsa3dsaomux semects» H I'OCT P 8.563—96
«MEeTOAMKK BBIMONHECHUA H3MEPECHNN.

1.3. Metoanyeckue yka3saHud TIpeIHa3HAYEHBI 1A OPraHoB U OpraHu-
3anuil PenepansHoM Cny 051 110 HAX30PY B cepe 3alMTel NpaB noTpeduTe-
AeH ¥ Onaronony4us YE€NOBEKa, a TaKXKe MOTYT ObITh MCIIOAL30BaHBI 1abopa-
TOPHAMU JAPYTHX OpraHu3aldi, aKKPEAUTOBAHHEIX B YCTAHOBJECHHOM MOpPSIA-
K€ Ha [paBo NMPOBEAECHHUA MUKPOOHONIOrHYECKHX HCCIEAOBAHMY.

12
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2. buodoruveckas xapakrepucruka B.subtilis 26 /1.

[Htamm Bacillus subtilis 26]1 sipnsaercs OCHOBHBIM JEHCTBYIOLINM KOM-
[IOHEHTOM Ipenapara PUrocnopuH-M, o0nagaroumero WHPOKUM CIEKTPOM
NEHCTBHUA B OTHOIWIECHHH (PUTOMATOICHHBIX IPpHOOB K3 KJIACCOB (PUKOMMLET,
0a3uAMOMMLET U HECOBEPIICHHEBIX PUOOB, a Takxke QUTONATOr¢HHBIX HakTe-
PUMN.

[IpenapatuBHas popmMa NpeACTaBiIsiET cOOOH NMOPOLIOK ¢ KOHUEHTPAUK-
€H JKUBBIX KJIIETOK U cniop B. subtilis 261 ne MeHee 2 Mupa/r. B KadecTBe Ha-
NOJHHUTEM UCTIONB3YIOTCA ryMH (2 %) u Men (86—91 %).

HItamm B. subtilis 26]] HaligeH B €CTECTBEHHBIX YCJOBHUAX, BBIJICJIEH H3
xjaonyatHuka B laaprysckom paiione Tamxurckon CCP B 1986 r. [lenoHu-
poBaH BO BCEpOCCUHCKOM KOMIEKLHUH TPOMBIIUIEHHBIX MHKPOOPraHU3MOB
(INocHUMHI enerunka).

KynasTypalibHo-Mopdosiorudyeckye coictra. KyasTypa npeacrajieHa
IPAMIIONIOKHUTENBHBIMY a3pOOHBIMH CMOPOOOPA3YIOIMMH NAJNI0YKaAMH, 1pO-
AyuupyooiuMy katanaszy. Kynstypa Ha MIIA 1 kapro@ensHO-TNIIOKO3HOM
arape pacretr o0misHO. Ha MIIA obpasyer oxkpyrisle 11epoXxoBaThie CKIai-
YaThl¢ KOJIOHHMU CBETIIO-KPEMOBOrO LBETA C HEPOBHLIMU KpaiMH. Ha kapto-
(ENBHOM arape BBIPACTAIOT CBETAO-KPEMOBBIC OJICCTAILHE KOJIOHUK BA3KOH
KOHCHUCTEHIUMH C pOBHBIMU KpasMH. llITaMM KyJIbTUBHUPYIOT B TEPMOCTATE
npHd 32—37 °C B Teucuue 24—36 u.

B maskax 18—24-yacoBoi KyJbTypbl OOHapyKMBAwTCs MPAMBIEC Ma-
JIOYKOBHMIHBIE KJICTKH pa3zMepoM 1,9 x (0,5 MkM, pacnofiOKEHHBIE OJHHOYHO,
[HONIapHO MM B Ueno4Ykax. KJeTKH noaABUXKHBL. IHAOCHOPHI JUIMIICOBUAHDIE

pasMepom (0,9 x 0,5 MKM, B KII€TKE PaclOfOKEHbI LHEHTPAIBHO.

Kynprypa $epMEHTHpYET TJIOKO3Y, apabMHO3Yy, MajlbTO3y, TajaKkTo3y,
RaKTo3y, caxaposy ¢ obpasoBaHueM KHCIOTHl 0€3 0Opa3oBanud rasa. Kynpry-
pa rMAPOAM3YET Ka3euH, Kpaxmasl, »eJaTuHy, He oDlaiaeT NeUuUTHHA3HOM
aKTHBHOCTBIO. [lITaMM HEmaToreHeH.

J. Ilpenennl u3MepeHH N

Metoaunka o6ecneyrMBaEeT BBIIOJHEHNUS M3MEPECHHHA KOMMYECTBA KAECTOK
MHKpOOPraHu3Ma B aTrMOC(HEPHOM BO3JYyX€ HACEJICHHBIX MECT B JHala30HE
KOHUEeHTpanuit ot 50 0 50 000 Kki1eToK B | M’ BO3AYXa NPH HOBEPHTEIHHON

BEPOSATHOCTH 0,9).

4. MeToabl U3MEpeHHH

[Tpamoit METOA OCHOBAH Ha acNHMpaUMM U3 aTMOC(EPHOro BO3AyXa Ha-
CENEHHBIX MECT KIETOK MHKpoopraHu3ma Ra MIIA u noacyera xonuyecTsa

13
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BRIDOCIHHX KOJIOHHH MO THIMYHBIM KYJIbTYPalbHO-MOP(POJOTHYECKHM TIpU-

3HAKAM.
JLONONHHUTENBHBIE PU3HOAOT0-OHOXUMHYECKHE METOOBI OCHOBAHElI HA

ACTIMpallHy M3 BO3AYXAa KJISTOK MHKPOOPTaHM3Ma HAa NMOBEPXHOCTH IUIOTHOH
CCJICKTUBHOM NMUTATE/IBHON Cpebl:

® TCCT HA KAa3€MHA3y BKIIIOYACT MCMONB30BAHUE >KEITOYHOIO arapa U
nopcyeTa 30H ruApoau3a (IIpoCBETACHHA ) BOKPYT BRIPOCIIHX KOIOHHH depes
24—48 4yacos. llpy aaHHOM Merone Ha oaHo# 4dauike Ilerpu mocae 3abopa
npodbl MOXET ObITh YUTEHO HE Dosiee 50 KOMOHUH Ha Yaluke, T. K. OoNbluee
KOJIMYECTBO KOJIOHMH Ha 4Halke oOpazyloT ClMBalOHIMECs 30HBI THAPOIM3A,
YTO 3aTPYAHAET TOACYET KOJIOHUH;

® TCCT Ha KAaTaja3dy NpoOBOJAAT NYTEeM A0DABIICHUS HCCKOJIBKHX Karenb
3 % nepekHcH BOAOPOJAA K KOJIOHHWAM liTamma, BeipociiuM Ha MIIA. Cpa3sy
ke HaONMaarT BRUICACHHEC NMY3BIPEKOB, YTO 03KAYACT MOJOKUTEILHYIO pe-
AKLIHIO.

5. Cpeacrea u3mMepeHuid, BCNOMOraTe/ibHbI€ YCTPOHCTBA,
PEAKTHBLI U MATEePHAJIbI

[Ip¥ BLINONHEHHMH U3MEPECHHIT NIPHMEHSIOT CICAYIOLIME CPEACTRA U3ME-
pPEHWH, BCIOMOTrarTenbHbIe YCTPOHCTBA H MAaTEPHalIbI.

5.1. Cpeocmea usmepenuii, 6CNHOMO2aMENbHBIE YCHIPOUCINEA, MAMEPUATbI

HMmnaxktop mukpobuonorudeckut «Pnopa-100»  TY 9443-001-05031637—2002
[Tpubop ans 6aKTEPUONIOrHIECKOTO aHAIH3a

BO3AYyxa, Moaenb 818 (uenesoi npubop Kporosa) TY 64-12791—77

[Tpubop MAS-100 ECO dupmel Merk (I'epma-

HUs ) Ui ordopa npod Bo3ayxa

BO3MOXHO TaKKe UCTIONL30BAHHUE APYTHX

aHanoros npobooTbopHuka

TepMOCcTaTh IAEKTPHUYECKHE I'OCT 10444.15—94
ABTOKA3B 3JICKTPUYECKHUH ['OCT 9586—75
bokc, 00opynoBaHHER OakTepUIUIHBIMH TaMIIAMH

XOMoAUABHHUK OBITOBOH ['OCT 26678—35
Becni naboparopusie BJIKT-500 I'OCT 24104—88

MHUKpPOCKOIT OHONOrHYECKAN ¢ HMMEPCHOHHOM
cucTeMoH THna «buosam JI-211»

Jlyna ¢ yBesamuenueM x 10 ['OCT 25706—383
Yawku [letpn GaKTepHONOrHyeCcKHe MmIOCKOAOH-
HbIE€, CTCKIAHHBIE, JHaMeTpoM 90 MM ['OCT 2393290
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[Ipobupku 6akrepuonornyeckue 11 u [12

BMECTUMOCTHBIO 15 1 20 M I'OCT 25336—382
[TuneTkn mepubie Ha 1, 3 1 10 M I'OCT 1770—74
Konbe! xonmueckue BMecTUMOCTHIO 250 1 500 M TOCT 1770—74
CexkyHaomep ['OCT 9586—75
bapomeTp FOCT 24696—79
Mapis MeaquuMHCKast ['OCT 941277
Bara MmegHUMHCKAs FTHIPOCKONUYECKAs ['OCT 25556—81
5.2. Peaxmuegst, pacmeopsi
Arap MUKpOOHOJIOIrH4ECKHUHA ['OCT 1720696
Boaa mucrunnuposanHas ['OCT 6709—72
CIHPT 3THAOBKIA PEKTHPHKAT ['OCT 5962—67
Msco-nenToHHBIM OyJILOH 'OCT 20730—75

Hepexucs Bonopona 3 %

Kearouusid arap (nenroi — 20 r, Na,HPO, -
2,5, NaCl -1 r, MgS0O; 0,5 % pactBop — | M,
rmoko3a — 1 r, arap — 12,5 r, AMCTH/AIHPOBaHHAs
Boaa — 500 mn, 1 KeaToK ¢ COONIIOAEHUEM TITPABHII
acenTUKU N00aBIAIOT ex tempore).

6. TpeboBanusa 0€30NaCHOCTH

[Tpu BBHIOJHEHUH U3MEPEHHH KOHUEHTPAUUM KISTOK IUTAMMA-TIPOaY-
HCHTA B aTMOCQEPHOM BO3JYX€ HACEJICHHLIX MECT COOJNIOAAIOT CNEAYIOLIME

TpeOOBaH K.
6.1. Canurapueie npasuna CI1 1.2.731—99 «besonacdocts paboThl ¢

MukpooprannaMaMmu IH—IV rpynn naroreHHoCcTH ¥ renbMHUHTaMKY.

6.2. [lpaBuiia TEXHUKH OE30MACHOCTH MpU padoOTE ¢ XMMHUYECKHMU pe-
akxtuBamu no ['OCT 12.1.005—88.

6.3. DneKTpoOE30NacHOCTy NpM paboTe ¢ IAEKTPOYCTAHOBKAMU [10
IF'OCT 12.1.019—79 v uHCcTpyKUMH 110 3KCIUTyaTauuy npudopa.

6.4. «MucTpyKuuM o ycTpoHcTBy, TpeboBaHuAaM 0e30MaCHOCTH U JIMY-
HOW THTHEHHB! IIpY paboTe B MUKPOOHOJOTHYECKMX 1aDOopaTopusx Npearnpu-

ATHH MHUKPOGHOIOTHYECKOU NpoMBIULIeHHOCTHY (1977).
6.5. Bce Buapl pabdoT ¢ peakTHBaMH TIPOBOAAT TOJIBKO B BBITSMKHOM

mwkady npu paboTaromed BEHTHWISALMHK, padoTta ¢ OHONOrMYEeCKMM MaTepHa-
JIOM OCYLUIeCTBIACTCA B Dokce, 000pyJOBAHHOM DaKTEPULIMAHBIMH JaMIIaMH.

7. TpeGoBaHus K KBaJIHPHKALHK ONIEPATOPOB

K BBINMOTHEHHIO H3MEpeHHMH M 00pabOTKe HX pe3yNbTaToB JAONYCKAKT
WL C BBICLIMM HJM CpPEAHUM ClieUHaIbHBIM 00pasoBaHUEM, NPOLLEALLMX
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COOTBETCTBYIOLUYIO [MOATOTOBKY M HMEIOIIMX HaBhikM paboTel B o0nactH
MUKPOOHOIOrHUYESCKHUX HCCICIOBAHHUIMA.

8. YcaoBust uaMepeHHni

[Tpouecchl NPUrOTOBACHUSA PACTBOPOB M IOATOTOBKH IPOO K aHauU3y

NPOBOJAT MpH TeMriepatrype Bodayxa (20+5) °C, arMocPepHOM JaBJICHUU
740—780 MM pT.CT. U BIQXKXHOCTH BO3ayxa He Ooiee 80 %.

9. [IpoBeaeHue U3IMepEeHHR

9.1. Ycnoeuna ombopa npob eo3oyxa

J1a onpeae/ieEusl KOHIIEHTPaLUM KJIETOK MUKPOOpPraHu3mMa Bo3AyX ac-
NMUPUPYIOT NPH HOMOLH npobooTOOpHHKA O cKopocThio 100 i/Mun Ha no-
BEPXHOCTh IJIOTHOH MHTaTENbHOM cpeapl. Bpems acnupauyu Bo3nyxa (1—
5 MHH) 3aBHCHUT OT NPEANOJIaracMoi KOHUEHTPaUUH KJICTOK LITaMMa.

AnnapaTr nepei KaxapM oTOOpOM mpoOBl BO3jyXa TIUATEIbHO TIPOTH-
paioT cnuproM. OcobeHHO TmaTensHO 00padarblBalOT MOBEPXHOCTH NOJA-
BHXXHOTO JUCKA M BHYTPEHHIOIO CTCHKY NMpHOOpa; HAPYKHYIO U BHYTPEHHIOH
CTCHKHM KpblliKHA. Ha NOABMKHBIM AMCK YCTaHABIHMBAKT I[NOArOTOBIEHHYIO
yamiky [letpu co cpeao, OqHOBPEMEHHO CH¥Masi ¢ Hee KphILKY. [Ipubop
3akpbiBalOT. CONMPHKOCHOBEHUE KPLILIKK IMpubopa Co cpeaod HEOOIMyCTHMO.
[Tocne orbopa npodOs! Bo3ayxa U OCTAHOBKHM AMCKa npudoOp OTKPHIBAKOT, Obl-
CTPO CHUMAIOT Yaiuky IleTpu u 3aKkpbiBalOT KPHILIKOH OT JAaHHOH 4alixky. Ha
nHe yaky [lerpu crexknorpadoM OTMeHaiOT TOYKY KOHTPOJIA, BPEMs acClH-
pauyy 1 1aty oTtoopa npoObl.

9.2. BoinotHenue ananiza

[lpy1 BBINONHEHUH aHanM3a BO3AYyXa MMPAMBIM METOAOM arapH3OBaHHY IO
cpeay (MIIA) pacrinasngror, octyxawt a0 S0—60 °C. 3areM THIaTeabHO
NMEPEMELLIMBAIOT H Pa3INBAIOT B HalluKH [leTpH.

Yawikd ¢ 3acThiBIieH CPEHOH [OMENIAT B TEPMOCTAT Ha CYTKH NpH
Temneparype 37 °C, rnocie 4ero npopocilie 4alkH OpaKyioT, CTEPHIIBHbBIC
YAIIKH HCNOJNB3YKOT AMIA KOHTPOJIA BO3QyXa.

[Tocne oTbopa npod Bo3ayxa yaiukd [letpy nmoMewaOT B TEPMOCTAT €
Temnepatypou 37 °C. Yepes 24—48 4acoB MpOU3BOAAT MOACYET BHIPOCILIMX
KOJIOHWH MO KyJALTYPAIbHO-MOPQOJIOTHYECKHM NPU3HAKaM (ITPAMOH METON).

Ilpu ananuse BO3ayxa IPOH3BOACTBEHHBIX NOMELICHUN AOIONHUTENb-
HHIMH QYHKUHOHAIIBHO-OHOXUMHUYCCKUMHA METONAMH MpoOBl BO3AYyXa OTOH-
parot Ha yaink¥ Herpu ¢ nioTHOH CENneKTHBHOH IUTATENBHOH cpeaoH (xel-

TO4YHBIN arap, MITA + 3 % H,0,).
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Keamounwii aeap. HYamku uHKyOupyroT B TepMocrare npu 37 °C B Te-
yeHue 24—48 yacoB ¥ HaOMIOAa0T 30HbI THAPOJIN3A (IIPOCBETNEHNA) BOKPYT

BBIPDOCIUMX KONOHWH B. subtilis 26]1.
MIIA + 3 % H,0,. [Insa onpeaelieHUs KaTana3HoM akTHBHOCTH K KOJIO-

HHAM, BeIpociuuM Ha cpeae MITA B TeueHue 24—48 yaco, 100aBasIoT He-
CKOJIBKO Kalenb nepekucH oaopona. Ilossnenue ny3slphbkOB rasa CBUE-
TENBCTBYET O KaTaja3HOU aKTUBHOCTH 1ITaMMa,

PoctoBbie CBOMCTBA BCEX MCIONAB3YEMBIX MUTATEABHBIX CPEA AOJIKHEI
OLITH MPOBEPEHBI B COOTBETCTBUM C « [ peOOBaHUAMM K POCTOBBLIM CBOMCTBAM
nuratesibHbIX cpea» (I'ocyuaperBerHas ®apmakones CCCP, uza. XI, Boin. 2,
c. 208), 4To MO3BOIUT O0JEE MOJHO OLUEHUTH Npedensl owHdKku MeToaa. s
3TOTO ITATOHHBIA MY3€HHBIH LITAMM-TIPOAYLECHT BbICEBACTCS HA 2—3 YallIKH

KaX>XA0H HCIIONB3yEMOHK CPeABl.
JIMOOHAN30BAHHYIO KYNLTYPY MY3€HHOTO LITaMMa HEOOX0IMMO HC-
NONL30BATH 2—3 Tacca)ka BO M30EKAHHUE MOTEPH UM 3aJaHHLIX POCTOBLIX

CBOFNCTB.
10. Boiunciaenue pe3yiabTaToB H3IMEepPeHUus
PacyeT KOHLEHTpALNK KNETOK NPOU3BOAAT N0 (PopMyne:
K=(T-1000)-C- 7, x/», rie

K — koHueHTpaums wraMma B. subtilis 26]] B Bo3ayxe, KiI/M’;

[T — KOIUYCCTBO THNHMYHBIX KOJIOHHMH, BHIPOCIUMX Ha Yawuke [leTpu;
] 000 — ko3dduuUMEHT nepepacueTa Ha | M° BO31yXa;

C — CKOpOCTSH acTIMpalyu BO3AYXA, JI/MHH;

T — BpeMs acliMpauuy, MUH.

11. OdopMienne pe3yabTaToB H3IMECPEHHH

Pe3ynbtaThl M3MEPEHUH OPOPMIIAIOT NPOTOKOJOM MO (HOpME, YKa3aH-
HOHW B IIPUIOK. 1.
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[MpunoxeHve 1

IlpoTokoa Ne
KOJHYCCTBEHHOIo MUKPOOHOJIOri4eCKoro aHain3a iuraMmmMa
B. subtilis 26]1 B arMochepHoM Bo3ayXe HACEIEHHBIX MECT

|. Jlata npoBeAeHHs aHaIU3a
2. Pabouee MecTo (npodeccus paboTarouiero) ~
3. Mecto otOopa npoObl (HazBaHHE U aipec Oprasu3aliHH, NMPOU3BOICTBO,
TCXHOJOFNUECKad CTafus, Touka oTOopa npobel)
3. Bun npoboorbopHHKa
4. Jlata nocienden METpOJIOTHYECKOR moBepkH obopylosaHus Alg ordopa
opodh
5. IlurarenbHast cpeaa, BpeMs HHKyOauuu
6. KonnuecTBeHHass U Ka4€CTBEHHAS XapAKTEPHCTUKA BBIPOCHIUX KOJIOHHH
(KOJIMYECTBC THNMUYHBIX KOJIOHHH, MOp()ONOrHyeCcKrue NMpu3HakH, OKpacka no

[ pamy)
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