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YTBEPXJAIO

PyxoBoautens ®enepanbHol cirykO6bi
IO HaR30pY B cdepe 3aIMTH Npas
poTpeduTenei ¥ Graronoydns yeaoBexa,
I'naBHbIM roCyIapCTBEHHBIN CAHUTAPHBIN
Bpay Poccuiickoit Penepanun

A. 1O. Tlonosa
12 wronsa 2016 1.

4.2. METO/Ibl KOHTPOJIs. BUOJIOTUHYECKHME U
MHKPOBHOJIOT'MYECKHE ®AKTOPBI

Muxpobunosioruyeckoe n3MepeHne KOHIEHTPALINH
mramma Bacillus amyloliquefaciens OPS-32
B aTMocdepHOM Bo3AyXe HaceJICHHBIX MeCT

Meroanyeckne yKazaHus
MYVK 4.2.3383—16

1. O6mne mostoxenns u 06.,1aCTH NPUMEHEHHS

1.1. Hacrosuue METOAMIEeCKUe yKa3saHUsi YCTAHABIMBAIOT MOPAAOK NMpH-
MEHEHHs METO/Ia MUKPOOHOIIOrHYECKOro KONHYECTBEHHOIO aHAIN3a KOHLICH-
Tpauuu Bacillus amyloliquefaciens OPS-32 B aTMOC()epHOM BO3IYXE HAcesIeH~
HBbIX MECT B JMana3oHe koHuenTpaumii or 50 no 50 000 knetok B 1 M BO3MYXa.

1.2. MeToauyeckue yKa3aHHs HOCAT PEKOMEHAATENbHbIN XapaKTep.

2. Buosornyeckas xapaxkrepucTuka mramma Bacillus
amyloliquefaciens OPS-32 1 ero rarueHH4ecKuii HOpMaTHB
B aTMoc(hepHOM BO31yXe HACETEHHbIX MECT

HlIramMm Bacillus amyloliquefaciens OPS-32. BbilielieH U3 NOYBBI BOKPYT
pu3octephl APOBOM MIUCHHULBI, HE SBNACTCHA FEHETHYECKH MOoaudULUpoBaH-
HBIM ITaMMOM. Bacillus amyloliquefaciens mtamm OPS-32 nposBiseT Bbl-
COKYIO aHTarOHHCTHYECKYIO aKTHBHOCTb B OTHOLICHMH IIHPOKOTro psfa ¢u-
TOIIATOTeHHBIX TPUOOB, obNasaeT yCTOMYMBOCTBIO K PALY AHTHOMOTHKOB M
croco0eH pacTH Ha cpefax ¢ HadTaNIMHOM B KauecTBE €JUHCTBCHHOrO HC-
TOYHHKA YIJIeposa.

HltamMM sBNAETCA aKTMBHBIM KOMIIOHEHTOM MHKPOGHOJIOrHYECKOTo
¢ynruumuna opramuxa C. Ilpenapat npeaHasHaueH Wia nNpeanoceBHoi obpa-
OOTKM ceMsiH, ANA 06paloTKH CeNbCKOXO3SAHCTBEHHBIX KYJIbTYp B NEPHOL,
BETETAIMM C HENBIO 3alMThl PACTEHHH M NOCAJOYHOTO MaTepHaia oT 6akTe-
PHMANBHBIX U TPUOHBIX 3a60NeBaHui B CENBCKOXO3AHCTBEHHOM NPOU3BOACTBE
¥ TMYHBIX NOACOOHBIX XO3sHUCTBAX.
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BrodyHruuma KOJOHHU3IUPYET KOPHEBYK CHUCTEMY pacTeHMM, JuuiaeT
¢uTonarToreHHble rpubbl HCTOYHMKOB NMUTAHUS M YFHETAaeT MX POCT Bblje-
JIIEMbIMH MeTabOMUTaMHK.

Mexanu3m JefcTBUA Ha LeIeBoi 00bekT 06YCAOBIEH BOSHHKHOBEHHCM
aHTarOHUCTHYECKUX OTHOLICHUH MEXIY aKTHBHBIMH BETeTaTHMBHLIMH KIET-
xaMu mramma OPS-32 1 BpeJOHOCHBIM 00hEKTOM MOCPEICTBOM BO3AeHCTBUSI
aHTUOMOTHKOB, IMAPOJIHTUYECKUX (EPMEHTOB, CHHTE3UPYEMBIX KIETKaMU
WTaMMa.

Knetkn nanoukosuausie pasmepoM (0,6—0,8 x 1,7—2,2) MxMm, noa-
BIDKHBIE, CHa0WEHb! NEPUTPUXUAMHE, IPAMIIONOXHUTENbHBIE, 06pasyomue cro-
Pbl, KOTOpBIE 3aHMMAKOT LEHTPaIbHOE NONOXEHHE U MMEIOT OBAIbHYIO hopMYy.

HlTamMM XOpOMIO pacTeT Ha CIEeLYIOUIMX CPenax: MACO-NENTOHHBIH arap
(MIIA), kapTodensHo-rmoko3Hbiit arap (KI'A), LB-arap. Kononun wramma
Kpyripie ¢ $pecTOHYaThIM KpaeM, Hempo3pauHble, MaTOBbIE, MOJIOYHO-0CIbIE,
B arap He BpacTaloT; M0 KOHCUCTCHLUM BA3KME U TATy4He, IIOBEPXHOCTh KO-
JIOHWM MSATKas, HO TIoTHasA. LIeHTp BhIeneH B BUE KpaTepa M 3aMEeTHO NpH-
noaHAT. Pasmepsl konebmotcs oT 5—8 no 12—15 MM B auameTpe B 3aBHCH-
MOCTH OT POCTOBOH Cpefbl U BO3pacTa KOJOHUM. JIOBEpXHOCTE 1IepoXoBaTas,
XOpOIIO 3aMeTHa TEHAEHLMA K HOSBIeHMIO cxianok. Kpalt konoHun Moxet
OLITH POBHBIM, 4Yallle CKIag4athil, mepoxosarbiil. [T KyJbTHBHPOBaHUS
ucnone3yercs LB-arap, orrrumansHas temneparypa (28 + 2) °C.

IpenensHo nomycTumas KOHIIGHTpaLlHs (I1OK) B aTMOChepHOM BO3IY-
Xe HaceleHHBIX MeCT — 5 000 ki/M’,

3. Hpenenn m3mMepenuii

Meronuka obccriedrBaeT BhIMONHEHHE U3MEPEHHH KOJIMYEeCTBa ITaMMa
B arMocepHOM BO3IyXe HACEJICHHEIX MECT B Mara3oHe KOHLIEHTpaluii OT
50 zo 50 000 xnerox B 1 M~ BO3yXa NpH JoBepuTeNbHOM BepoaTHocTH 0,95.

4. MeTtoanl u3mMepeHnii

Meron ocHOBaH Ha aCUPALHM U3 aTMOCHEPHOTO BO3AYXa BACEJEHHBIX
mecT GakTepuii Ha LB-arap u noacyerte KojaudecTBa BHIPOCIIMX KOJIOHHHA Mo
THIHYHBIM KYJBTYPaIbHO-MOP(HOIOrMHECKUM MPH3HAKAM.

5. CpencTBa H3mMepennii, BcnomMoraTelbHbIC YCTPOHCTBA,
PeaKTHBLI B MaTepHAJbI

Ipy BLINONHEHNH U3MEPEHUH HPUMEHSIOT CleAYIOIUe CPEJCTBA U3MeE-
PEeHuif, BCoMoraTeNbHbIE YCTPOHCTBA M MaTepUanbl, peakTHBbl ¥ MUTATENb-
HbIE CPEIBI.

5.1. Cpeocmea usmeperuit
BapoMmeTp-anepou ¢ AManasoHOM M3MEPEHUS aTMOC-
tepHoro Aasnenus S—790 MM PT. CT. ¥ € IIPENENoM
JOIyCTHUMO# HOrpelHocTH + 2,5 MM PT. CT. TY 2504-1799—75

4
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Becbl nabopaTopHble aHATMTHYECKKE, HAUGONbIINHA
npenen B3semuBanus 110 r, npenen nonycTuMoit

norpewHocT! + 0,2 Mr I'OCT P 53228—08
Kon6s1 mepusie 2-100-2, 2-250-2, 2-1000-2 roCT 1770—74
[Tunerku rpagynpoBasHbie 2-ro K1acca TOYHOCTH

BMecTMocTsio 1,0; 2,0; 5,0; 10 em? TOCT 29227—91
LIwinHapb! MepHbie 2-ro Ki1acca TOYHOCTH

BMECTHMOCTBI0 25 1 50 oM’ I'OCT 1770—74
TepmomeTp 1abopaTopHbIi IKAJILHBIH, NPEest

mMepenns 0—55 °C TV 25-2021.003—88

AcniypainuoHHsl# annapar u ycTpoHcTBo i
otbopa npob Bo3ayxa
INpumeyanne. Jomyckaercs MCIONBE30BAHUE CPENCTB M3MEPEHHS € aHAOrHy-
HBIMH WK NYYIINMHU XapaKTepUCTUKAMHU.
5.2. Bcnomozamenviible yempoiicmea u Mamepuansi

1ixat CymMUIbLHBI CTEpTH3ALMOHHbIH, HO3BOJLTIO-
HM# moanepkuBaTh TeMreparypy (160 £5)°C TV 9452-010-00141798—02
TepmocTartsl, NO3BONSIOMIHE TIOANEPXUBATh pabo-

yyto Temiieparypy (28 £2) u (37 £2) °C TV 9452-002-00141798-—97

ABTOKIaB 3JIEKTPHYECKU I'OCT 9586—75

CTepwin3aTopsl NapoBble METULITHCKHE T'OCT P EH 13060-—11,
I'OCT P 51935—02

Juctunnsarop TV 4952-007-33142130—2000

Ob6nmyyaTens GakTepULMIHbIH HACTCHHbIH TV 9444-015-03965956—08

XonoawnpHuk ObITOBOM I'OCT 26678—85

Muxpockon 6uonoruueckuit ¢ IMMepCHOHHOM

CHUCTEMOM

Jlyna ¢ yBenmyeHuem x 10 T'OCT 25706—383

[Tpo6upku tunos I11, I12 I'OCT 25336—82

CnupToBKY 1a00paTOpHbIE CTEKITHHbBIE I'OCT 23932—90

Yamxu 6uonormyeckue (Ilerpu) win oxHopaso-

BbI€ U3 IIOJIUMEPHBIX MaTEPUANIOB T'OCT 23932—90

BopoHku koHyCHbIe quaMeTpoM 40—45 MM T'OCT 25336—82

I'pywia pe3nHoBas TV 9398-005-0576-9082—03

[Tetns 6akrepuonormyeckas

MapJis MeAUUMHACKAs I'OCT 9412—77

Barta MeULIMHCKAs rUrpocKonydecKas I'OCT 25556—81

bymara ¢unbtpoBansHas taboparopHas I'OCT 12026—76

TNpumevanue. [onmyckaercs NpuMeHeHne 060pYIOBAHHS H MaTepuanioB ¢ aHa-
JIOTHYHBIMK WIH JYYBIUMUA TEXHUYECKUMH XapaKTePHCTHKAMH.

5.3. Peaxmuesl u numamensHsie cpedsi
Arap MUKpOOUONOrH4YeCKUi I'OCT 17206—96
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Baxro-tpurnTon

Bona pucTwinHpoBaHHas ['OCT 6709—90

JpoxoxeBoi 3KCTPaKT I'OCT 10444.1—84

Harpuii xsopucthiif, Xy I'OCT 4233—77

CrupT STIWIOBBIH pekTHdHKOBaHHBIH I'OCT P 51652—2000 unu
'OCT 18300—87

CHHpT 3THNOBBIN TEXHHYECKHH ['OCT 17299—78

IIpumeuanne. [onyckaercs WCNONL30BAHUE APYFUX IUTATENBHBIX CPEl U JAu-
arHOCTHYECKHX TTPENapaToB C aHANOTHYHBIMU XapaKTePUCTHKAMH.

6. TpeboBanus Ge3onacHoOCTH

TIpu BBINOJHEHUHM M3MEPEHU KOHLEHTPaUMU 1TaMMa B aTMOchepHOM
BO3JyXe HaceJEeHHBIX MeCT COOIIONAIOT Clieaytole TpeboBankms.

6.1. BesomacHocTs pa6oTei ¢ MUKpoopraHusmamu III—IV rpynm mato-
TeHHOCTH (OIfacHOCTM) M BO3OyouTensMM mapasurapHeix Oonesued: CII
1.3.2322—08.

6.2. Besonmacuocts paboTsl ¢ Mukpoopranusmamu [II—IV rpynn nato-
FeHHOCTH (OMAacHOCTU) ¥ BO3OYyOUTENsAMH Mapa3uTapHbIX GomesHed. Jlonon-
HeHua 1 m3MeHenus | k CIT 1.3.2322—08: CIT 1.3.2518—09.

6.3. IlpaBuna TexHUkH Ge3omacHocTH mpu paboTe ¢ XUMHUYECKHMH pe-
axtusamu no 'OCT 12.1.005—88.

6.4. DnexTpobe3onacHOCT, NMpH paboTe C IJIEKTPOYCTAHOBKaMM IO
T'OCT 12.1.019-79 y HHCTPYKLHHM N0 SKCIUTyaTauuu npudopa.

6.5. Bce Buapl paboT C peakTHBaMH INPOBOIAT TOJBLKO B BHITSIKHOM
wkady npu paboTaromeil BEHTIWIALMY, paboTa ¢ GHONOTMYECKHM MaTepua-
JIOM ocyluecTBiseTcs B 6okce, 060pyaoBaHHOM GaKTepULIMAHBIME JIAMITAMH,

7. TpeGoBanus Kk KBAJIHPHKALHH ONIEPATOPOB

K BEINOJIHEHHIO U3MEpeHHH M 00paGoTke MX pe3yNbTaToB HOITyCKAIOT
JIALL C BBICIUMM HJIM CPEJHMM CICUMATbHBIM 00pa3soBaHMEM, NPOIIEXIIMX
COOTBETCTRBYIOLIYIO TOATOTOBKY M HMMEIOMIMX HaBblkM paboTel B 0GNacTH
MHKpPOGHONOTHUECKHX UCCIIE0BAHUH.

8. YcnoBns usmepenni
HDHFOTOBJICHHC Cpen, NOAroTOBKY K aHauu3y NpOBOIAT B CACAYIOIIMX

YCIIOBHAX:
— TeMIeparypa Bo3ayXa (20 + 5) °C;
— atMocdepHOe JaBiNeHUe (760 % 20) MM PT. CT.;
— BJIQXXHOCTh BO3AYXa He Gonee 80 %.

9. IlparoroBsieHue NHTATEILHBIX Cpe

Hns TPHIOTOBJIEHNS arapusoBaHHoif L B-cpesibl CMEIIKBAIOT yKa3aHHbIE
KOMMOHEHTS! (r/aM”): 6akto-TpunToH — 10,0 r; npoxokeBolt akcTpakt — 5,0 1;

6
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Harpuit xsopucTelid — 10,0 r; arap-arap — 17,0 r. Cyxue kOMIOHEHTB! pac-
TBOPIOT B 1,0 1M’ IMCTHILIMPOBAHHOM BOIb, TUIATENBHO NEPEMEIIHBAIOT.

CMech HarpeBaroT [0 MOJHOIO pacTBOPEHMA arapa, CTEpUIU3YIOT aBTO-
xnaguposanueM npu 121 °C B teyenue 15 MuH 4 oxaxnaoT 1o 60°. [Ipuro-
TOBIEHHYIO CPENy Pa3iUBalOT B CTEPMWILHbIE KONOBI Mo 250500 cM® M aB-
ToxyaBupytot npu 121 °C B Tedyenue 15 mun.

[0TOBYIO CpeNly XpaHAT B 3aLIUIMCHHBIX OT CBETA YCIOBUSAX NPH TeMIIe-
patype He Boiie 8 °C B TeueHue 14 muei, He onee.

10. IlpoBenenne n3mepeHus

10.1. Omobop npod eo30yxa

Ot60p npo6 Bo3xyXa MPOBOAAT B COOTBETCTBMHM C TpeGoBanuamu 'OCT
17.2.4.02—81 «Oxpana npuponsl. Atmocdepa. Obimme TpeGoBaHHA K METO-
JlaM onpeJiesieHus 3arpsA3HsouMx semecTs» U P 8.563—96 «Metopuku BhI-
NOJTHEHUs U3MEPEHUI».

Jns 3Toro BO3AYX aCMUpHPYIOT DpH MoMomM NpoGooTOOpHMKA Ha HO-
BEPXHOCTb IUIOTHOM NUTATENLHON Cpe/ibl B COOTBETCTBHY € TEXHMIECKON NOKY~
MeHTaluel (MHCTpykuueif) Ha nmpubop. Bpems acnuparmu M 00beM oTOUpae-
MOTO BO3TyXa 38BUCHUT OT NPEATIONIaraeMoi KOHLUEHTPALKUY MUKPOOpraHU3Ma.

Anmnapar mepen KaxasiM oTOOpoM IpoObl BO3XyXa TIHATENHHO MPOTH-
paroT 96%-it 3TwnoBEIM criupToM. OcoGeHHO THIATENsHO 06pabaThiBaloT 110-
BEPXHOCTh MOJABIXKHOIO JUCKA M BHYTPEHHIOK CTEHKY Npubopa, HapyXHyI0
Y BHYTPEHHIOIO CTEHKY KpblKd. Ha MmoABMKHBIA OMCK YyCTaHaBIMBAIOT NOJI-
roToBieHny0 yamky ITeTpu co cpenoit, oNHOBPEMEHHO CHUMAs C HEe KpblII-
ky. IIpnbop 3akpeiBatot. CONMpUKOCHOBEHUE KPBIMIKK mMpubopa co cpenoi
HENOMYCTUMO (KONMUHECTBO MUTATENIbHOH Cpe/ibl B HAlKH BHOCAT B COOTBET-
CTBHM ¢ MHCTpykuuelt x npubopy). [locne or6opa npobbi Bo3MyXa M OCTa-
HOBKM JMCKa NpUGOpP OTKPBIBAIOT, OLICTPO CHUMAIOT YawkKy [IeTpH M 3aKphl-
BalOT KPbLUUKOH OT naHHO#H yaiku. Ha nue wamku Ietpu ctexnorpagpom o1-
MeYaroT TOYKY KOHTPOJIS, BpeMst aCnMpaLy U 1aTy 0160opa npoobsl.

10.2. Bvinonnenue ananusa

IIpy BLIMONHEHHMH aHANM3a BO3JyXa CTepwibHbii LB-arap paciuasi-
10T, ocTyXawT 10 50—60 °C u pa3nusator B yamky Ierpu.

KoHTponb YHCTOTH pO3/NUBa NPOBOJAT B COOTBETCTBUH C 1. 7.1.1 MYK
4.2.2316—08. [ns 3TOrO YallK{ C 3aCTHIBIIEH cpelod MOMEemarT B TEpMO-
cTaT npu Temieparype 37 °C He meHee yeM Ha 18 u. IIpopociune yYamkmu
6pakyIoT, CTEpUNIbHbIC YallKX UCNONB3YIOT Ui KOHTpoNs BO3AyXa. Paznu-
TYIO B HallKH NMUTaTENIbHYIO CpeAy XpaHAT NpH Temnepatype (2—8) °C ne
6onee 10 nxeii.

[Tocne oT60pa mpo6 Bo3gyxa 4daulku [leTpu moMewarOT B TEPMOCTAT C
TemnepaTypoit (28 = 2)°C. Yepes 1—2 cyTOK DPOBOAAT MOACHET BBIPOCHIMX
KOJIOHUH 10 KYNbTYPaIbHO-MOP}OJOrHISCKUM MPU3HAKAM.
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PocToBble CBOHCTBA MCNONL3YEMON NMTATEIBHOM CPEbl NOJDKHBI ObITH
NpOBEpEeHbl 10 NPOBENECHHA aHAM3a BO3AyXa B COOTBETCTBHU C TpeOGoBaHus-
MU K POCTOBBLIM CBOWCTBAM TNMTATENBHBIX CpEA, PYKOBOACTBYsichb MVK
4.2.2316—08. [ins 3TOro 3TaNoHHbIA My3eiiHplit wwramm Bacillus amylolique-
Jfaciens OPS-32 BpiceBaeTCs Ha 2—3 YalKH UCHONB3YEMOM Cpeibl.

B03MOXHBI TONBKO 2—3 naccaxa JTHOQWIN3OBAaHHON KyJbTYphl My3eH-
HOTo LITaMMa BO M30exaHue NoTepy UM 3alaHHbIX POCTOBLIX CBOMCTB.

11. Boiunciense pe3ysTaToB H3MepPeHHsA
PacyeT KOHLUEHTPALMH KIETOK IPOBOIAT IO GopMmye:
I7-1000
K=-———rne
C.-T
K~ xoruerTpawms Bacillus amyloliquefaciens OPS-32 B Bo3Iyxe, Ki/v;
IT — KONM4EeCTRO TUITHYHbIX KOJIOHHUH, BHIPOCINKX Ha yaike [letpy;
1000 — ko3 dunMeHT nepepacueTa Ha 1 M° Bozayxa;
C — cKOPOCTh acUpaluy BO3AyXa, JI/MUH;
T - BpeMs acnupalMy, MUH.

12. Odopmnenne pe3yiLTaTOB H3MepeHn i

Pe3yabTarhl M3MepeHuit oQOpMIAIOT NPOTOKONOM 10 HIDKENMPHBENCHHOH
dopme.
HpoTokon Ne
KOJIM4eCTBEHHOr0 MUKPOGHOIOrH4eCKOro aHANM3A WTAMMA
Bacillus amyloliquefaciens OPS-32 8 aTMocdepHOM BO3ayxe HACENEHHBIX MECT
1. Jlata npoBeieHHs aHaJIM3a
2. Paboyee Mecto (npodeccus paboTatowero)
3. MecTo otbopa npodul (HasBaHHME W afAPeC OpraHU3aLHH, NPOM3BOACTBO, TEXHO-
JIoruyeckas craaus, Touka otopa 1npobsi)
4. Bux npo6oot6opHuKa
5. Jara nocnenHe# METPONOrv4ecKoii noBepku obopynoBanus nis oréopa npobd
6. IutarensHas cpena, BpeMa MHKyOauuu
7. Pe3ynabTaThl UCTIBITAHUS POCTOBBIX CBOMCTB NUTATENBHOM CpEmb
8. KonnuecrsenHasd M KayeCTBEHHas XapaKTEPUCTHKA BBIPOCINMX KOJIOHHMH (KO-
JIKYECTBO TUMUYHBIX KOJIOHHI)
9. PeaysnbTaThl MACHTUQMKAUMH MUKpOOPraHU3MOB Bacillus amyloliquefaciens
OPS-32 (MukpoMoOpdOoNoruyeckue NpU3HaKu)
10. Pe3ynpTaThi pacueTa KOHUEHTPaUMHU LITaMMa
11. CooTHoOlIEHHE MONTYYEHHBIX pe3yNbTaToB ¢ ypoHeM [IIK, ,
12. Ot60p npobxl nporeaeH (P.M1.0. nomwKHOCTS, AaTa, NOAMMCH)

13. UpenTudukauus mraMma M pacyeT KOHUEHTpauud mnposenexst (®.M.0.
JIOJHKHOCTD, AATa, NOIMUCH)
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