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VTBEPXIAIO

PykoBoaurens OenepanbHoi cirykObl
10 HAQ30py B cdepe 3anIuTH IIpaB
norpeburTenei 1 671aronoIyInsa 4€JI0BEKa,
I'1aBHBIN roCynapCTBEHHBIN CAHUTAPHEIHN
Bpad Poccuiickoit Penepaiym

I'. I'. Osumenko
4 aBrycta 2010 r.
Hara sBenenns: 4 okraopsa 2010 r.

4.2. METOAbI KOHTPOJISI. BUOJIOTMYECKHUE U
MHUKPOBHOJIOTUYECKHE ®AKTOPEHI

MeToa MEKpPOOHOJIOrHYE€CKOro H3MepeHns
KOHUEHTpauuu Knerok B. amyloliquefaciens
BKIIM B-10291 — npoayueHTa a-aMHIa3bl
B aTMOC(epHOM BO3AyX€e HACEJIEHHBIX MECT

MeToan4ecKne YKa3aHUuA
MYK 4.2.2721—10

1. O6mue noaoxeHnd ¥ 06acTb NPRAMEHEHHS

Hacrogmye MeToquYeckHe yKa3zaHUs YCTAHABINRAIOT METOOHKY ITPOBE-
IeHHA MHKPOOHOJIOrHYECKOTO KONHYECTBEHHOI'0 aHadH3a KOHIEHTpAIMH
KiaeTok 1mramma Bacillus amyloliquefaciens BKIIM B-10291 npoaynenTta
a-aMHJIa3bl B aTMOC(EPHOM BO3OyX€e HACENECHHBIX MECT B JHUAINIa30HE KOHIIEH-
rpatwii oT 5 1o 500 000 kierok B 1 M° Bo3yXa.

MeToanieckue yKasaHusa pa3paboTaHEl B COOTBETCTBHH C TpeGOBaHMA-
Md 'OCT 17.2.4.02—81 «OxpaHa npupoasl. AtMochepa. Obmmue Tpebopa-
HHA K MeTofaM ompeaeneHud sarpsasusromux semects» 1 [OCT P 8.563—96
«MeTOIHKH BEINIOJIHEHUA H3MEPECHUID.

MeTtoaudeckie yKasaHus IIPEAHA3HAYCHR! A4 IIPUMEHEHHS YIpeXKae-
uuamu PenepanbHoil ciryxObl M0 Han30py B cdepe 3alUTH IpaB MOTpeOH-
Telell M OJaronoaydMsa 4elIOBEKa, a Takke jJabopaTopHsiMHM OpraHU3alimui,
AKKPEIUTOBAHHEIMHA B YCTaHOBJICHHOM IIOPAJKE Ha NpaBO IPOBEACHUI MUK-
pOOHOIOTUYECKHX UCCIIEIOBAHHH.

MeTtoaudeckue ykaszaHua oA0OpeHBl H pEKOMEHIOBAHEl Cekiuen «I'u-
r’MeHHYEeCKHe aCHeKTH OHOTEXHONOrHM U MHMKpOOHOIro 3arpA3HEHHA OKpY-
xaromei cpeap» IIpobremHon komuccr «HaydHeie OCHOBHI I'MI'HEHEBI OK-

py>XKarolen CpeanD).
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2. bronornyeckan xapakrepucTuka Bacillus amyloliquefaciens
BKIIM B-10291 u ero raraeai4eckid HOpMATHB

Hlramm B. amyloliquefaciens BKITM B-10291 sBnsercs npoayneHTOM
anbpa-amunasel. [lonygen u3 mramma B. amyloliquefaciens BKITM B-5144 ¢
IIOMOIIBI0O I'€HETHYECKUX METOZOB, ACMOHHPOBAH BO BcEepoOCCHACKOM KO-
NEKUHH IMPOMBIILICHHBIX MEKPOOPTraHU3MOB.

Pacrer Ha arapu3oBaHHbIX cpeagax (MIIA, LB-arap u ap.) npm 36—
37 °C B Teuenme 24—36 4. Ha L B-arape k0J0HHAH XOCTHTalOT MAaKCHMAIBHO-

ro a1pamerpa 6—/ cMm. KOoOHHM OKPYTJIEIEC, pO30BaTO-KPEMOBOTO I{BETA, Kpas
POBHEIE, IIOBEPXHOCTH KOJIOHMH MATOBasi, IIEpOX0OBaTas, KOHCUCTCHIUA 3ep-

HyucTas. Ha arapu3oBaHHOHM cpefie ¢ KpaxMaJiOM IUTaMM JaeT OOWIBHBINA pOCT
i 00pasoBaHHe 30H I'HJIpON3a BOKPYT KOJOHHH, XEIATHH Pa3KWKaeT, BOC-
CTaHARBJIMBAET TaKMYCOBOE€ MOJIOKO.

YCTOWYHB K OTHENBHEIM O€Ta-1akTaMHBIM aHTHOHOTHKAM, TeTPALMKIH-
HY, TIOMTMMHKCHUHY, pU(aMITUITHHY, CYJTEHOMETAKCO30MTy.

Knerkn npeacrtaBnsior coboil rpaMnojoKHTeNbHEIE OAMHOYHBIE MOJ-
BWKHBIC 1anodyku pasmMepoM 0,6—0,8 x 0,2—0,3 MkM, obpa3yromime cropel,
MMEIOIHE NEHTPAIBLHOE MON0XEHHUE U OBAIILHYIO GOopMYy.

CHucreMaTH4YeCKO€ M10JI0KEeHHEe MHKPOOPTraHH3IMA

Knacc Schizomycetes
OTtpsan Eubacteriales
CemMeiicTBO Bacillaceae

Pon Bacillus

Bun amyloliquefaciens
HITamm BKIIM B-10291

[Tpenemsno monmyctumas xoHneHTpauma (IIJK) B atmocdepHOM BO3AY-
Xe HaCeJIeHHBIX MecT — 5 000 KiI./M°, IoMeTKa A.

3. Ilpenennl n3MepeHH

Metoamuka obecrnieddBaeT BHIIOJMHEHHA H3MEPEHHH KOJIHYECTBA KIIETOK
MHKPOOpPIraHH3Ma B aTMOC(HEPHOM BO3QyX€ HACECIEHHBIX MECT B AHAIA30HE

KOHIEHTpammit oT 5 5o 500 000 kneTok B 1 M° BO3IyXa NpM JOBEPHUTEIHHOM
repoaTrHocTH (0,95.

4. MeToa A3MepeHHH

[Tpsamoit MeTox OCHOBAH Ha aCHUPAITHH H3 BO3AyXa IIPOU3BOACTBEHHEIX
MIOMENICHMI KJIETOK MHKpOOpralHusMa Ha cpeay MIIA u noncdere Koandect-

Ba BBIPOCHIMX KOJIOHMM II0 THNHYHEIM KYJIBTYPaIbHO-MOP(ONOrHYeCKHM
MpH3HAKaM.
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JToNOMHATENbHRIH DH3HOIOTO-OHOXHMHYECKHA MeTOd OCHOBAH H4 ac-
IHpalliyd M3 BO3AYyXa KIETOK MHUKpPOOpraHM3Ma Ha HOBEPXHOCTh IUIOTHOM
nuratensuoi cpensl (MIIBCA), copepxkamen kpaxMan, 1 NOACYETE 30H I'Hl-
ponusa (IMPOCBETIIEHHA) BOKPYT KOJNOHMH depes 24—48 4. [lpu manunoM Me-
ToAe Ha oaHoM Hamke Ilerpm mocne 3abopa npoOwr Mmoxer OBITH YITEHO He
oonee 50 xonoHui Ha 9aike, T. K. DonbInee XKONWYECTBO KONIOHHY Ha JalKe
00pa3yioT CIMBAKIIMECA 30HBI TMAPONM3a, YTO 3aTPYAHAET IMOACYET KO-
JTOHWH.

5. CpencTBa H3MepeHHH, BCIOMOraTeJibHbie YCTPOHCTBA,
PEeAKTHBbI H MATEPHAJDI

[Ipy BBINOJIHEHHUH U3MEPEHUN NPUMEHAIOT CIEAYIOIIME CPEACTBA M3ME-
PEHUM, BCIIOMOTaTeIbHBIE YCTPOHCTBA U MaTEPHAIEL.

5.1. Cpeocmea uzmepenuii,
6CNOMO2arnenbHble yCmpoucmea, Mamepuaist

NmnaxTop Mukpobuonoruaeckuit «dnopa-100» TV 9443-001-05031637—2002
IIpuGop Ang OaKTEPUOIOrHYECKOro aHaIHu3a

BO3qyxa, Monens 818 (mmenepoid mpudop Kporosa) TVY 64-12791—77

ITpubop MAS-100 ECO ¢upmer «Merk»

(T'epmanus) pns orbopa 11pod BO3ayxa, BO3MOXKHO

TAKOKe HMCIOJIL30BAHNE APYTUX AHAIOIOB

nmpobooTbopHUKa

TepMocTaTsl 2IEKTPHIECKHE I'OCT 10444.15—94
ABTOKJIAB 3JIEKTPUYECKUM ['OCT 9586—75
bokc, obopynoBaHHbI GaKTEpHIIMIHEIMYA JIaMIIaMHA

XonogwiIbHUAK OBITOBOM ["OCT 26678—=85
ApeoMeTp-caxapoMeTp ¢ JHana3oHOM U3MEpEHUH

0—10 % c neno# nenenns 0,1 % I'OCT 18481—87
Becr1 na6oparopusie BJIKT-500 ['OCT 24104—38

MuKpOCKOn OMONIOTHYECKHH ¢ UMMEPCHOHHOMR
crcTeMoi Tiuna «buonam JI-211»

JIyna ¢ yBemuaeHueM x 10 I'OCT 25706—83
Yamku Ilerpu 6akrepuonoruyeckue MIOCKOAOH-

HBI€, CTEKIIAHHEIE, IHaMeTpoM 90 MM I'OCT 23932—90
[Tpo6upxu 6akrepuonornueckue 111 u I12

BMECTHMOCTBIO 15 1 20 M ['OCT 25336—82
[Innerxku mepeeic Ha 1, 5 1 10 Mn I'OCT 1770—74

Kon6ri xoHu4Yeckue sMecTHMOCTRIO 250 u 500 M TTOCT 1770—74

12
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CekyHaoMmep I'OCT 9586—75
bapomerp ["OCT 246 96—79
Mapig MeIHIIHHCKAs I'OCT 9412—77
Barta MeIMIIMHCKas I'ArPOCKONMYECKas ['OCT 25556—S81
5.2. Peaxmuent, pacmeopbst
Arap MHXpOOHOJIOTHYECKHUM ['OCT 17206—84
JKCTPAKT CONOROBLIN I'OCT 418—84
Boxa quctuiMpopaHHas ['OCT 6709—72
ABTUOMOTHKHU: TMHKOMHIUH, pAQaMITUIHH
CrapT STHIOBBIHA pEKTHOUKAT I'OCT 5962—67
PacTBopHMEIi KpaxMarn I'OCT 10163—76

ArapusoBannas cpena MIIA (arap — 1,5—1,8 %,
pH 7,5—7,8, pexum crepunmsamuu 1,1—1,2 ati
B TeueHHe 30 MHUH)
Cpena MITBCA (Msco-nenTOHHBIHA OYILOH H
cojiogoBoe cycao 7 °b B coorHomenuu 1 : 1,
pacTBOpHMBIM Kpaxman — 1 %, arap — 2,5 %).
JIna npuroToBlIeHHA COMOAOBOro cyciaa 7 °b comoaoBEIM 3KCTPAKT pac-
TBOPSIOT B AUCTIWLIHMPOBAHHOM BoAe A0 7 % cojepxaBua caxapa ¢ IOMOIILIO

apeoMeTpa.
6. TpeboBanusa 6e30NaACHOCTH

[Ipu BHEINIONHEHHM H3MEPEHUM KOHUCHTPAIMH KJIETOK IITaMMa-Mpoay-
IIEHTa B Bo3ayxe pabogei 30HE cobmonaoT cnenyomme Tpedbopanuys.

6.1. Canurapusie nmpasmna CIT 1.2.731—99 «Be3onacHocts paGoTsl ¢
MuKpoopraau3MaMi III—IV rpynn naToreHHOCTH # reJIbMHHTAMID).

6.2. IlpaBuna TexHUKH 6€30mMacHOCTH MpH pabore ¢ XHMUYECKUMH pe-
akTuBamu 1o I'OCT 12.1.005—S88.

6.3. Dnekrpobe3onacHOCTE npH paboTe ¢ 3IEKTPOYCTAHOBKAMH IO
I'OCT 12.1.019—79 u pHCTpYKIMH O 3KCIUTyaTally IpHOOpa.

6.4. «MECTPYKIIMH IO YCTPOHCTBY, TpeOOoBaHHIM O€30MaCHOCTH H JIMY-
HO# rurueHsl npH pabore B MHKpoOHONOTrH4YecKHX TabopaToOpHaX IIpearpu-
ST MAKpoOHOIornaeckoi mpomemuieHHOCTH (1977).

6.5. Bce Buaepl paboT ¢ peakTMBaMH IIPOBOAAT TOJBKO B BEITSDKHOM
mixady npu paboraromedl BEeHTWIAHM, pabora ¢ HHONOrHYECKHM MarepHa-
JIOM ocymecTBigeTcs B Ookce, 000pyqoBaHHOM OaKTepHIMIHBIMH JIAMIIAMH.

13
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7. TpedOoBaHus K KBAJIH(PUKANKHL ONepaTOPOB

K BEIONREeHMI0 u3MepeHHii U 0OpaboTke MX pPe3yIbTATOB AOIMYCKAIOT
JMI C BBICIHHM WIM CPEIHHM CIHECUHAIBHEIM 00pa3oBaHHEM, NMPOMISHIINX
COOTBETCTBYIOIIYIO IIOATOTOBKY M HMMEIOIIMX HaBBIKH paGoOTEI B 06acTH
MUKPOOHONOTMYECKHUX HCCIICAOBAHIH.

8. YcioBHS H3MepeHN A

[Ipoueccrl NPUroTOBICHUS PAaCTBOPOB M ITOATOTOBKH Mpo0 K aHanu3y
NpOBOIAT B HOPMAJIBHEIX YCIOBHUAX IIPM TeMieparype Bosnyxa (20 £ 5) °C,
atMocepHoM masiaeHuH 740—760 MM PT. CT. 1 BIaKHOCTH BO3ayXa HE 00-
nee 70 %.

9. IllpoBeaeHHe H3IMEPEHHASA

9.1. Ycnoeua ombopa npob eo3dyxa

s onpeneneHus KOHIEHTpaLUH KIETOK MHKPOOpraHH3Ma BO3JyX ac-
NMUPUPYIOT NpH NoMoIaH 1mpobootdopHmka co ckopocteio 100 51/MHUH HA mO-
BEPXHOCTH IUIOTHOM IMUTATENBHOH arapu3OBaHHON cpeanl. BpeMa acrmparuu
Bo3nyxa (5—15 MHH) 3aBHCHT OT IpeAnojaracMoil KOHIICHTPAIlHH KJICTOK
I TaMMa-IpOayLIEHTA.

Anmapar nepex KaxaesiM orbopoM mpobsl Bo3ayXxa TIIATENBHO IIPOTH-
paroT criaproM. OcobeHHO TmarensHO 0OpabaTHIBAIOT NMOBEPXHOCTH IIOX-
BIDKHOTO JUCKa M BHYTPEHHIOI CTEHKY MpHOOpa; HAapyXHYIO U BHYTPEHHIOIO
CTeHKY KphBIUKHM. Ha NOABIKHOM AMCK YCTAaHABIMBAIOT HOATOTOBJIEHHYIO
gyamky [lerpn co cpenou, OJHOBpEeMEHHO CHHMMAas C Hee KpHIMKY. [Ipubop
3aKphIBaIOT. CONPHUKOCHOBEHHE KPBIIIKKH MpHOOpa CO cpeoill HEIOHMyCTHMO.
Ilocie orbopa npodsl Bo3Myxa ¥ OCTAHOBKHM JUCKA MPHOOpP OTKPHIBAKOT, OFI-
CTPO CHHMAXT YallKy lleTpH U 3aKpBIBarOT KpHIIIKOHM OT XaHHOM yamku. Ha
gHe Jamku Ilerpu creknorpadoM OTMEYaArOT TOYKY KOHTPOJIA, BpeMs acI-

panuM ¥ Aary otbopa mpoosl.

9.2. Boinonnenue ananuza

IIpu BHIMOJMHEHUH aHAIM3a BO3Ayxa IpaMbiM MeTogoM MIIA pacrias-
NA0T, ocTyXarwT 0 50—60 °C, nobaBiad0T CBEXEIPUIOTOBICHHLINM B CTe-
PUIBHOH NUCTIUIHPOBAHHOM BOJE PACTBOPp AHTHOHMOTHKA JWHKOMHIIMHA
(pudamnuuua) U3 pacdera 15—20 Mxr/Mi1 cpeanl (IS DONABJICHMA IIOCTO-
poHHeH GaKkTepHATEHONK MUKPOGIOpPEI), THIATEIHHO NEPEMENIMBAXOT H Pa3IH-
BaroT B yamukH [leTpu.
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Hamxku ¢ 3acTBIBIIEH cpefod MOMEwarT B TEPMOCTAT Ha CYTKH IPH
temmeparype 37 °C, nocne 4ero mpopocuide Jarmku OpakyioT, CTepHIBHBIC
YaluK¥ UCTIONB3YIOT U KOHTPOJIA BO3yXa.

Ilocne orbopa mpob Bo3myxa wamxy IleTpu noMemaoT B TEPMOCTAT C
teMIreparypoit 36—37 °C. Yepes 24—48 4 npon3BOAAT IMOACYET BBIPOCIIHX
KOJIOHH 1O KYJIBETYpaXbHO-MOP(OJIOrHYecKuM IpHu3HaKaM (MpAMOHR METON).

IIpy MEKpPOOHONOrHYECKOM aHAIM3€ BO3AyXa IMPOM3IBOJACTBEHHBIX MNO-
MEINEHUH NOTIOMHUTEIBbHEIME (DYHKIMOHAIBHO-OHOXUMUISCKUMUA METOIaAMH
mpoOrl Bo3ayxa oTOHMparoT Ha walki Iletpn ¢ MIIBCA. 3ateM gyamxu UHKY-
6upyroT B TepMmoctare ripu 36—37 °C B TeueHne 24—48 94 M NOACUNTEIBAIOT
KOJIMYECTBO 30H THAPOIU3a (IIPOCBETICHHS ) BOKPYT BHIPOCIIMX KOJIOHHH.

PocToBEle CBOMCTBA BCEX HCIONB3YEMEIX IMHUTATENBHBIX Cpel JOJDKHEI
ORITE MpOBEpPEHBI B COOTBETCTBHH C «TpeOoBaHUAMH K POCTOBEIM CBOMCTBAM
nmurarenbHeIX cped» (I'ocymapcrBennas Qapmakoned CCCP, n3a. X1, B, 2,
c. 208), aro no3poauT 60Jee ITOJIHO OLCHMTH Ipedeasl OMnuOKA MeTona. g
3TOr0 3TAIOHHEIM MY3€HHEIM IITAMM-TIPOAYLICHT BEICEBAETCA Ha 2—3 Yalllky
KaKIOH MCIIONE3YEMOH Cpelbl.

JIMOPUIHA30BAHHYIO KYJNBTYPY MY3E€HHOro mramMMa HeOoOXOIMMO HC-

[10JIb30BAaTh B 2—3 naccaka BO H30eXaHKE IOTEPH UM 33JaHHBIX POCTOBBIX
CBOMCTB.

10. Buiarciaenue pe3yjabTaToB H3IMEPEHHA

Pacder KOHIIEHTpal|K KIETOK MPOAYNEHTA B IepecdeTe Ha 1 M° BO3Ay-
Xa IIPOM3BOAAT IO popMyIe:
N -1000

X =———  xu./M, THe
V

X — KOHLIEHTpALMA KIETOK IIPOXYLECHTA B BO3OyXe€;
N — KonmA4gecTBO 30H BOKPYT KOJIOHHHM IMPOAYILICHTA, BRIPOCIIIMX HA YallKe;
1 000 — xo3ppurMenT nepecyera Ha 1 M> BO3ZAYXa;

V — oOpeM Bo3aMyXa, J1 (MPOH3BEACHHE CKOPOCTH Ha BPEMS aCIIMpaLiH).

11. OdpopmiaeHHe pe3yjibTATOB H3MEPEHH M

Pe3ynsTaThl H3MEpERNi 0QOPMIIIOT IIPOTOKONIOM 1O hopMe:

15



MYK 4.2.2721—10

IIporoxo Ne

KOJIHYeCTBEHHOr0 MHKPOOHOJI0rH49ecKoro aHa N33 IITAMMAa-NIpoAyHenTa
B. amyloliquefaciens BKIIM B-10291
B ATMOCQPEPHOM BO3AyXEe HACEJIEHHBIX MECT

1. HaumeHoBaHHe M aapec MCIBITATENBHON naboparopum (LEHTpa),
[IPOBOASAIICH H3MEPEHUA, aTTECTAT AKKPEAUTALIUH 1abOpaTOpHH.
2. JOpunuyeckui ¥ QPakTHYECKHH aApec OpraHn3alui-3aKa39uKa.

3. NUneHTHdHKAUA UCIIONB3YEMOr0 METOAA, METONUKH, CCHIJIKH Ha Me-
TOJBI, HCIIONB3YEMBIE HCIIRITATEIFROM T1abopaTopHeH.
4. OnrcaHue COCTOAHUSA 00BEKTa HCCIIEHOBAHHUA.

5. JlaTta nony4eHus 00bEKTa H3MEPEHUN H NaTa NMPOBEACHHUA aHAIN34.
6. Mecto orbopa npobkrL.

PBSYJILTRTBI MHKPGﬁHOﬂOl‘H‘IECKOFG AHAJIH3A

Undp win Onpenenﬂeumﬁ A

OTBeTCTBEHHBIA HCIIOJIHUTED:
PykoBOOHTENE:
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3. Ilonoxerue o6 opraHmzauup paboTel O TexHuKe 0€30IaCHOCTH B
MHKpOOHOIOrHYecKoi NpOMBINLICHHOCTH. M., 1980. 27 c.
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