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KOHUEHTpauuu Knerok Bacillus licheniformis 103 —
NPOAYHUEHTA (-aMHUJIa3bl B aTMOC(EpHOM BO3ayXe
HACEeICHHBIX MECT

MerToaHuyecKke YyKa3aHna
MYK 4.2.2236—07



1. Paspaboransl 'OY BIO «Poccriickuit rocynapcTBeHHbIN MeIHIIHH-
ckrit yHuBepcureT» (k.0.H. H. Y. Llenna).

2. Baenens! B neiicteue ¢ 1 oktsbpa 2007 r.
3. Beenens! snepseie.



MVK 4.2.2236—07

YTBEPXIIAIO
Pykoroautens QenepansHoi cny KOsl

10 HA30pY B cepe 3alIUTh NpaR
noTpebuTenc H Oi1aronoayyus YeI0BEKa,
I'maBHB rocy1apCTBEHHBIH CAHUTAPHBIN

Bpa4 Poccuiickon denepaiuu
I'. I'. OHuieHko

6 asrycra 2007 r.
Jlara seesienns: 1 oxtabpsa 2007 r.

4.2. METOJIbI KOHTPOJIA. bBUOJIOI MYECKHUE U
MHUKPOBHOJIOIMMYECKHUE PAKTOPLI

MukpoOuojoruyeckoe HaMepeHye KOHIEHTPAUUH

Kaevox Bacillus licheniformis 103 — npoayueHra a-aMmuJia3pl
B aTMOCthepHOM BO3AyXe HACEJIEHHBIX MECT

MeToanyeckHe YyKazanus
MYK 4.2.2236—07

1. O0ne noaoxkeHust 4 007aCTh NPHMEHeHH

Hacrosime MEeTOAHYECKUE YKA3aHUA YCTAHAB/IUBAIOT METOAUKY NpOBE-
JACHHAA MUKPOOHOJIOTHYECKOr0 KOJMUYECTBEHHOT0 aHalM3a KOHLEHTpallUH
KICTOK urramma B. licheniformis 103 — npoayueHTa a-aMujiassl B aTMocqep-
HOM BO3JyX€ HACEJIeHHBIX MECT B AHana3oHe KoHucHTpauui ot 50 no 50 G600
KaeTok B | M° BO3AYyXa.

Meroanyeckne ykazasua pa3paboTaHbl B COOTBECTCTBHH ¢ TpeDOBaHHA-
mi TOCT 17.2.4.02-—81 «Oxpana npupogsr. ATmMocdepa. Obuue tpedona-
HHS K METOAaM onpeaenenns sarpasssiomux sewects» U 'OCT P 8.563—96
«MeTOAUKH BRINTOJIHEHUS U3MEPEHUHD,

MeToaHYeCKHE YKa3aHus NpeAHAa3HAuEHb! AN NPUMEHEHUS B YUpeEKIe-
HIsIX DenepanpHoi cayKO0Bl M0 Han30py B cdepe 3aluUThl MpaB notTpeduTe-
neit 1 Onaronoayyus HEIOBEKa, a TaKKe B 1a0OpaTopHsaxX NPCANPUATHH, Op-~
TaHU3alHM ¥ YUYPEIKICHUN, aKKPEAHTOBAHHEIX B YCTAHOBJICHHOM IIOPAZIKE HA
IIPaBO NPORCACHUA MHKPOOHONOIrHYECKHUX UCCIEAOBAHUH.

Meroauueckie ykazaHua 0a00pEHB M PCKOMEHAOBAHBl cekuuei «Iu~
THEHHYECKHUE ACHEKTHl OMOTEXHOJOTHH M MHKPOOHOrO 3arpA3HEHUA OKpY-
xatowied cpeanl» [Ipodnemuoit xoMuccuu «HayyHbie OCHOBBI I'MTHEHB! OK-

py*aroleHr cpeas.
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2. bHoJIorRYeckas xapakrepuctuka B, licheniformis 103
H ero rHTHCHHYEeCKHH HOPMATHB

IlItam™m Bacillus licheniformis 103 npoayumpyer a-aMuiasy.

Knerku npencraBasior coGoit rpaMmonoXUTENLHEIE OAMHOYHEIE MOJ-
BIDKHEIC nalouxy pasmepom 0,6—0,8 x 0,2—0,3 MxM, obpasyiomue CIopsl.
B nepsrie yacel pocrta (norapudmuyeckas (asa) o0pa3yioTcs LENOYKH H3
2—3 knerok BHITAHYTOH QopMmbl. K 48—56-My v (ctaunonapHas ¢asa) Le-
NOYKH PacnajaroTcs, KIETKH YTOMUAKTCH, MOABIAIOTCS CHOPEl, MMEIOIIHE
LEHTPAJIbHOE FIOJIOKEHNE M OBATLHYO (OpMY.

ITpu srIpamuBanuyn Ha MaconemrroHuoM arape (MIIA) B Teuenue 24—
48 4 mrramM pgaeT oOUIBHAIH POCT, KOMORMH HENPABHIBHOH (OPMEL C [IpH-
NOTHATHEIM LEHTPOM, CIIM3HCTHIE, IVIaJKHE, HENpo3padHble, MaKCHMaILHBINA
nunametp — 13 MM, B Hayajic pocTa KpeMOBOTO LIBETA, 3aTEM NOCTENEHHO pPO-
30BCIOLIHE.

Ha MsaconentoHHOM OynboHe ITaMM JaeT OOMIBHEIH POCT KJIETOK, pac-
TBOP CTAHOBHUTCS MYTHEIM, K 24-MYy Y POCTa MOABIAETCA KPEMOBATO-PO30BEIH
OTTCHOK.

Ha arapmusoBanHoM cpefie ¢ KpaxMajioM IITaMM JaeT OOM/ILHEI POCT W
o0pazoBanye 30H TUZPONM3a BOKPYr KOMOHMH. KOIOHUM HENMpaBUILHOMN
(GOPMEI, CIU3UCTHIE, INIafKHe, HENMPO3IPAYHbIE, ¢ MPUIIOAHATEIM LICHTpOM. K
72-My 4 pocTa KOJIOHHH HMCIOT KOPHYHEBATO-00PAOBEIM IBET.

OnrumanpHas Temneparypa pocra — 40—42 °C, ontumyMm pH — 7,5—
7,8. KenatvH pasxiupkaert, kpaxman 6sicTpo ruaposusyer. BoccraHaBinuBaer
JaKMyCcOBO€ MOJIOKO. HHTpaTsl BOCCTAHABINBACT 10 HHTPHTOB, KaTajxa3ono-
NOXUTENIBHEIH, 00pa3yeT cepoBOAOPOA, BHI3EIBACT M'EMOJIH3.

Hpeaensno nonyctimas xonueHrpauua (IT1K) B atmocdhepHoM BO3OY-
X€ HaceJICHHBIX MecT — 5 000 Ki1./M°, IoMeTKa A.

3. IIpeaenanbl n3mMepenni

Mertoanka obecrieunBacT BHITONHEHHE H3MEPECHHH KOJIHYECTBA KIETOK
MHKpOOpPraHu3Ma B aTMOCQEPHOM BO3AYXE HACCACHHBIX MECT B AHMAla3OHE
koHuenTpanuii or 50 go 50 000 xietox B 1 M° Bo3Zyxa pH HOBEPHTEIBHOI
BeposTHOCTH 0,95.

4. MeToa namepeHui

IIpaMoii MeTod OCHOBaH Ha acMUpalHu U3 BO3AyXa IIPOH3BOACTBEHHEIX
NOMEIEHNH KJIETOK MHKpOoOpranuaMa Ha cpeay MIIA u noacuera xonudecr-
Ba BBIDOCHIMX KOJOHHH 0 THNHYHEIM KYJBTYPATbHO-MOP(]OIOrHYECKUM
MPU3HAKaM.
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HomonuuTenbHbld QH3HOI0TO-6HOXHMHUCCKHI MeTOX OCHOBAH Ha ac-
[IHpaluM H3 BO3jyXa KIETOK MHKPOOPraHM3Ma Ha NOBEPXHOCTH ILIOTHOH
MHUTATEJIBHOH CPEABI, COIEPXANIEH Kpaxmal, H I10[CYeTa 30H THIPOJIH3a
(npocBeTneHAs) BOKPYT KOJOHHH uepe3 24—48 4. ITpu nawHoM Meroze Ha
onuoi vamxke Ilerpu nocse 3abopa npobel MOxeT OmITH yuTeHO He Gonee
S0 xonoHui Ha yauike, T. K. oMbllee KONMMYECTBO KOJOHMIA Ha yamke oOpa-
3YIOT CIUBAIOMIHECS 30HBI MHIPOIIHM3A, YTO 3aTPYAHACT TOACUET KOTOHHH.

S. Cpencrea u3MepeHni, BCIOMOraTebHble YCTPOIHCTBA,
PEaKTHBLI H MATEPHANDI

[Ipn BHINONHEHNH U3MEPEHHH MPUMEHHAIOT CIEAYIOMME CPEACTBA U3Me-
PEHHH, BCIIOMOIaTENbHEIC YCTPOHCTBA U MAaTEPHATIEL.

5.1. Cpeocmea usmepenuii,
8CHOMOZAMENbHbIE YCMPOUCEa, MAMEPUATIb]

HNmnakrop mukpobuonorndecknit «dnopa— 100»  TY 9443-001-05031637—20(02
IIpubop ans 6aKTepHONOrHYECKOTrO aHAIH32 BO3AyXa,

mMoaens 818 (itexesoit mpubop Kporona) TY 64-12791—77

[Ipnbop MAS - 100 ECO ¢upmer Merk (I'epmanns)

st otOopa npod Bo3ayxa

TepMocTaTtel 3NEKTPHYECKHE CYXOBO3AYLLIHEIE

WJIX BOASHBIC
ABTOKIAB 3/ICKTPHYCCKHN ['OCT 9586—75

bokc, 00opyaoBaHHbIH OaKTEPHITMAHBIMH JaMIAGMHU
XoJ0nuALHUK OBITOBOI

ApeoMeTp-caxapoMeTp € AMana3oHOM N3MEPEHHUM
0—10 % c uenoii genenusn 0,1 % ['OCT 18481—87

Beckhl 1abopartopublie aHanuTHueckue, Tiia BJIA-200
Mukpockon OHOOrMYECKHM ¢ HMMEPCHOHHOK
cucreMmoit Tuna «buonaam» J1-21)

Jlyna ¢ ysennuenueMm x 10 I'OCT 25706—33
Yamku IerpH OaxTepHONOrHYeCKHe MIOCKOIOHHEIE

CTEKJIAHHEIC, AHaMeTpoM 90 MM I'OCT 23932—90
ITpobupxu 6axrepuonoruyeckue I11 u I12,

BMECTUMOCTEIO 15 1 20 Mu1 I'OCT 25336—82
[Innerxn mepuele Ha 1, 5 1 10 M I'oCT 1770—74
Konbn1 kornmyeckue, BMECTHMOCTHIO 250 H 500 M1 TOCT 1770—74
CekyHaoMmep ['OCT 958675
bapomerp I'OCT 24696—79
Mapna MmegunuHCcKas ['OCT 941277
Bara MeanUuUHHCKAaA THTPOCKONHYECKas I'OCT 25556381
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5.2. Peaxmussl, pacmaopsi

Arap MHKpOOHOJIOTMYECKUH TOCT 17206—84
JKCTPAKT CONOAOBAIH I'OCT 418—84
Bonaa anctuinnpoBanHas I'OCT 6709—72
AHTHOHOTHKH: aMITHIIWJNTHHA HATPHEBASA COJIb

CnupT 3TMAOBBIH pEKTHQPHUKAT I'OCT 5962—67
PacTBOpHMBIH Kpaxmalt ['OCT 10163—76

Arapu3osaHHas cpena MIIA (arap — 1,5—1,8 %, pH 7,5—7,8, pexxum
crepumuzanum 1,1—1,2 atu B Tevenune 30 MuH).

Cpena MIIBCA (Msico-nenToHHBMH OYyJAbOH M COJIOA0OBOE Ccyciio 7°b B
COOTHOMEHNH 1 : 1, pacTBOpuMEIil kKpaxMman — 1 %, arap — 2,5 %). Jina npn-
TOTOBJEHHS COJMIOAOBOro cycita 7°b COnojOBEI IKCTPAKT pacTBOPSIOT B JUC~
THJIJIMPOBAaHHOM BoAe 10 7 % coaepkaHUs caxapa ¢ NOMOUIBIO apeoMeTpa.

6. TpeOoBanus 0e30NACHOCTH

[Ipy BeIMONHEHUM W3MEPEHMI KOHLICHTpAIMHM KIETOK HITaMMa-TIPOAY-
LIEHTA B BO3AyXe paboueii 30HLI cobmogatoT TpeOoBaHuA:

e canutapasix npasun CII 1.2.731—99 «be3onacHocTs paboThl ¢ MHK-
poopranu3mamy III—IV rpynm naToreHHOCTH H reJIbBMUHTaAMKY,

® [IpaBHJl TEXHUKH 0€30MacHOCTH IpH paboTe ¢ XMMHYECKHUMH PCaKTH-
samu no I'OCT 12.1.005—388;

® [IPABUI 3NEKTPOOE30NACHOCTH NPH padoTe C INMEKTPOYCTAHOBKAMH MO
I'OCT 12.1.019—79 u MHCTPYKLMH N0 3KCIUTyaTaluuH npudopa;

o «MIHCTpYKUHUH 110 YCTPONCTBY, Tp€OOBaHHAM O€30NACHOCTH H JIMYHOH
TMTHECHEI TIpH padoTe B MUKpoOHoNorHYeckux nadoparopusx NpeanpusTHil
MHUKpOOHONOrnyecKkoi npoMsenuneHHocTH» (1977).

Bce Byl paboT ¢ pecakTUBAMH MPOBOJAAT TONBKC B BBITHKHOM LIKADY
px paboTtarolen BEHTHIALNH, paboTa ¢ OHOJIOrHYECKUM MaTepHalioM OCy-
lecTBisieTcs B Ookce, 00opy10BaHHOM OaKTepHIIHAHAIMHA JIAMITAMH.

7. TpeOoBaHHA K KBAJTHDHKALUH ONCPATOPOB

K BbInOJSIHEHHIO HM3MEPEHUHN M 00paloTKEe MX pe3ynbTaTOB AOITYCKAIOT
JIMLU C BBICWIMM MM CPEJIHHUM ClieHHalbHBIM 00pa3oBaHueM, MpOLISALINX
COOTBETCTBYIOWMIYIO MOATOTOBKY H HMEIOIIMX HABBIKU pabotel B obnactH
MHUKPOOHONOTHYECKUX HCCIICIOBAHNH.

8. YenoBua u3MepeHUu

IIpoueccrl NpUroTOBJIEHHA PacTBOPOB H MOATOTOBKH NpoO K aHAIHU3Y

IIPOBOAAT B HOPMAJIBHEIX YCJIOBHAX NpH TeMiieparype Bosayxa (20 £ 5) °C,
atMoceproM aasiaeHUH 630—800 MM pT. €T. M BIAKHOCTH BOo3ayXa He Oo-
nee 80 %.
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9. IIpoBeaenne uaMepeHus

9.1. Yenosun ombopa npob eo30yxa

Insa onpeneneHHs KOHUEHTPAIMH KJIETOK MUKpPOOPraHu3Ma BO3AyX ac-
NUpHPYIOT NpH noMouu npoboorbopHuka co ckopocteio 10 1/MuH Ha mo-
BEPXHOCTH IUIOTHOH NMTATENBHOMK arapH3oBaHHON cpeanl. BpeMd acnvpaumu
BOo3ayxa (5—20 MHH) 3aBHCHT OT NpEANONaracMoi KOHLECHTPAUHH KJIETOK
IITAaMMAa-TIPOAYLECHTA.

Annapar nepen KaxIbM oTOOpoM npoOBl BO3ayXa TIIATEALHO TIPOTH-
paroT cnuproM. OcobeHHO TiarenbHO 0O0pabarbiBalOT NMOBEPXHOCTH MOA-
BHIKHOTO JHCK3 # BHYTPECHHIOKO CTEHKY NpHOpa, HapYXKHYIO H BHYTPEHHIOLO
CIeHKY KphIIIKH. Ha nmoABMKHBIM AUCK YCTAHABNHBAIOT MOJArOTOBIICHHYHO
vyamky Ilerpu co cpeaol, OOHOBpEMEHHO CHMMas ¢ Hee KpuhimKy. Ilpubop
3aKpRIBaIOT. CONMPUMKOCHOBEHHE KPBIIKH NMpHUOOpa co cpenoii HeAOMYyCTHMO.,
[Tocne orbopa npobel Bo3ayxXa H OCTAHOBKH AHCKA MPpHOOp OTKPHIBAIOT, Obl-
CTpO cHUMaloT yamKy [leTpu v 3aKkprIBAIOT KpbIUIKOH OT AaHHOM yawmki, Ha
aHe yamky Ilerpu crexnorpagoM OTMEYaroT TOYKY KOHTPONA, BpeMs aciu-
pauHu U Jaty otoopa npoOkl.

9.2. Beinonnenue ananusa

[Ipn BHIMONHEHHH aHAIH3a Bo3Ayxa npsMeIM MetoaoM MIIA pacnnas-
1101, octyxarT Ao S0—60 °C, nobapisoT CBEKENPUrOTOBJCHHBIN B CTe-
PWIBHOH AHCTHIUIHPOB3HHOM BOJE pAcTBOP AaHTHOMOTHKA aMNHLALIMHA M3
pacyeta 120—150 mxr/mn cpean (18 HOAaBAECHHUS NOCTOpOHHEH DaKkTepHab-
HOM MHKPOGQIOpE]), TIIATEIBHO NIEPEMEIINBAIOT ¥ pa3IUBaKOT B yaluku [lerpu.

Yamky ¢ 3acTHIBIUEH CPe/IOH OOMEINAIOT B TEPMOCTAT HA CYTKHM MPH
temneparype 37 °C, nocne 4ero npopocinve Yamky OpakyloT, CTEPHJIbHBIEC
YalIK{ HCIIONB3YIOT A KOHTPOJIA BO3ayXa.

[Tocne orbopa nmpo® Bo3ayxa yawikd IleTpu nomewalwT B TEPMOCTAT C
temneparypoit 40—42 °C. Uepes 24—48 4 npoBogaAT nojacyer BHIPOCUIMX
KOJIOHHH 1O KyJbTYpaTbHO-MOP(ONOrHYECKNM NpH3HakaM (IpaMoiil MeTox).

[Tpu MUKpOOHOJOrHYECKOM aHaJMMU3€ BO3AYXa NMPOHU3BOJACTBEHHBIX I10-
MEIICHUH AONOJIHHATEIbHBIMH (PYHKLIMOHANBHEIMI METOIaMH PpO0K BO3ayXa
orbuparor Ha 4amky Herpu ¢ MIIBCA. 3areMm yamiku HHKYOHPYIOT B TEPMO-
crare npu 40—42 °C B TeyeHne 24—48 4 ¥ MOACYUTHIBAIOT KOJIHYECCTBO 30H
ruaposinia (NpOCBETICHU) BOKPYT BEIPOCIIMX KOJNIOHHKH.

PocroBhic CBOMCTBA BCEX HCMOJB3YEMLIX MUTATENBHBIX Cpell MOJIKHBI
OBITH MPOBEPEHBl B COOTBETCTBUHU ¢ «TpeOOBaHHAMU K POCTOBLIM CBOHCTBAM
nutarenabHBX cpeny (I'ocynapcrsennas @apmakones CCCP, uzn. XI, seim. 2,
C. 208), yto no3ponuTt Gonee NOJHO OLEHUTEL Npenens! omoky Mertona. Jns
3TOT0 STAIOHHBIM MY3€HHEIH IITAMM-TIPOAYLICHT BhICEBACTCA HA 2—3 YaIlIKH
KOKAOH HCITONb3yEeMOM CPEABI.
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10. Berunciienue pe3yibTaToB W3MEpeHus

Pacuer KOHUEHTpaLHH KIETOK NPpOAYIEHTA B nepecyeTe Ha | M BO3Iy-
Xa NPOBOJAT MO QopMyJie:

N x1000
X =— . rae
4
X — KOHIEHTpals KIETOK NPOXYLEHTA B BOSAYXE, KIL/M’;
N — KOnHYEeCTBO 30H BOKPYT KOJIOHMI NPOAYLIEHTA, BRIPOCIIMX HA YaLIKeE;
1 000 — ko>(pduiIHEHT nepecyeTa HA | M’ BO3YXa;

V - obbeM Bo3ayxa, 11 (MpoU3BENeHHE CKOPOCTH Ha BPEMSA aCIHpPALIUH).

11. Odopmiaenne pe3yabTaToB H3IMEpeHMI

PesynsraTel M3MepeHnd OQOPMIIAIOT IPOTOKOJIOM 110 TIPHBEACHHOH
dopmMe.
IIpoTokoJ N2

KOJIMYECTBEHHOIO MUKPOOHOJIOrHYECKOr 0 aHaIu3a LITAMMA-TIPOAYLIEHTA
Bacillus licheniformis 103 B atMocepHOM BO3XYX€E HACEIEHHBIX MECT

1. Jlara npoBeZieHUs aHAIM3a _
2. Mecto othopa npoOsl
3. Hazsanue naboparopumu

4. KOpunnuecku aapec OpraHu3aliy

PesysibTaThl MHKPOOHOJIOrHYECKOI0 AHANH3A

Onpenensemuiii Konuenpanus,
1 Ne
gy 1 6 oS e

OT1BerTCTBEHHBIN HCIIOIHHATEND:
Hay4unpiii pyKOBOIHTEB:

e T P ekl

CHHCOK JInTEpPATYPDI

1. 'OCT 12.1. 005—88 «CCBT. Bo3ayx paboueit 30Hb1. O01IHE CaHHU-
TapHO-I'MTHEHHYECKHE TpeOOBaHUSAY.

2. TOCT 8.563—96 I'CH «MeToaukn BBINOJHEHHSA H3IMEPEHHID.

3. llonoxenue o6 opranuzauuu paboTe! 10 TEXHHKEe O€30ITaCHOCTH B
MHKpOOHONOrHYeCcKoi mpoMeiLieHHOCTH. M., 1980. 27 c.

4. MHCTpYKIUHH 1O YCTPOHCTBY, TpeOOBaHNAM O€30MaCHOCTH H JIMYHOMH
THTHEHB! NPH paboTe B MHUKpOOHONOrHueCcKHX J1aboparopusax NpeanpHUATHH
MHKPOOHOJIOrHYEeCKOH NMPOMBILIIIEHHOCTH. M., 1977. 7 c.
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CoaepikaHue

Muxkpo6uonoruieckoe n3MepeHie KOHUEHTPaUHH KJIETOK 1 criop Bacillus
subtilis 24]] — e ICTBYI0ILErO BELIECTBA MHKPOOHONIOIHYECKOro
¢yuruuuna «MHTerpan» B Bo3ayxe paboueii 3ouu: MYK 4.2.2233—07 ......... veveeeed

MHKpo6GHONOrHIecKoe H3MEPEHHE KOHICHTPALHH KIIETOK IJIECHEBOrO rpida
Penicillium canescens PIPh33 — npoayuenTa nektHHIuassl M $UTa3kl B
BO3yxe padoyen 30HbI: MYK 4.2.2234—07 .....civiiiiririicriveicineees vrrrreresevensanas 13

MukpoGnonoruueckoe H3MepeHHE KOHLEHTPALMK KISTOK IJIeCHEBOrO rpubda
Penicillium canescens PIPh33 — npoiyueHTa neKTHHAna3bl 4 GUTa3LI B
aTMOC(QEPHOM BO3ayxe HacesieHHbIX MecT: MYK 4.2.2235—07...ccccirinviiiiinininnnnne. 21
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