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YTBEPXIAIO
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4.2. METObI KOHTPOJIA. BUOJIOTUYECKUE U
MUKPOBHUOJIOTMYECKUE ®AKTOPBI

Mukpobuonornyeckoe n3mMepenmne
KOHUeHTpauuu mramma Bacillus amyloliquefaciens OPS-32
B BO3]yXe pa0oueil 30HbI

Metoanuyeckue yKazaHust
MYK 4.2.3382—16

1. O61me MoJ10keHNs M 00J1aCTh PUMEHEHUS

1.1. Hactosimume MeTOAWYECKHE YKa3aHWs YCTAHABIMBAIOT IOPSIOK
NPUMEHEHHS METOAa MMKPOOHMOJIOTMYECKOTO KOJIMYECTBEHHOTO aHaIM3a
KoHHeHTpauun Bacillus amyloliquefaciens OPS-32 B Bo3ayxe pabodeil 30HBI
B [Mana3oHe KoHueHTparuii ot 50 10 500 000 ketok B 1 M’ BozayXa.

1.2. MeTtoauueckue yka3aHHUs HOCAT PEKOMEHIATENbHbIA XapaKkTep.

2. buosiornyeckas xapakrepuctuka mramma Bacillus
amyloliquefaciens OPS-32 n ero rarHeHNYecKHii HOPMATHB
B BO3ayxe padoyeii 30HbI

Bacillus amyloliquefaciens mitamm OPS-32 BblJielieH W3 TOYBBI BOKPYT
pu3ochepbl IPOBOIL MIICHUIIBI, HE SBISIETCS TEHETUYECKUA MOTHU(DUIIMPOBAHHBIM
mrramMmmoM. Bacillus amyloliquefaciens OPS-32 TposiBISIET BRICOKYIO aHTar OHHU-
CTUYECKYIO aKTUBHOCTb B OTHOIICHWH IIUPOKOTO psifa (PMTONATOTCHHBIX T'PH-
60B, 001a1a€T YCTONYMBOCTBIO K PSAy aHTHOMOTHKOB M CIIOCOOEH pacTh Ha
cpenax ¢ HaTaIMHOM B Ka4€CTBE €MHCTBEHHOIO HCTOUYHHKA YIIIEpOAa.

IlItamMmMm sBISETCd aAKTUBHBIM KOMIIOHEHTOM Ml/IKpO6I/IOJ'lOFl/I'-{eCKOFO
¢dyurunmaa opramuika C (Orgamica S). Ilpenapar npeaHa3sHayeH Ui Pe-
MOCEBHOW 00pabOTKM CeMsH, sl 00pabOTKU CEbCKOXO3SHCTBEHHBIX KYJIb-
TYp B NEPUOJ] BETeTAIlMU C LIEJIBIO 3aIUThl PACTEHUI U MOCAJ0YHOTO Mate-
puana ot 0aKTepHaTbHBIX ¥ TPHOHBIX 3a00JICBaHUH B CEITLCKOXO03SMCTBEHHOM
MPOM3BOJICTBE U JIMYHBIX MMOJICOOHBIX X035iCTBAX.
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bruodyHrunun KoJIoHM3MPYET KOPHEBYIO CHCTEMY DPAacTEHHH, JIMIIaeT
¢uTomaToreHHple TPUOBI MCTOYHWKOB MUTAHWS M YTHETAeT WX POCT BHIJE-
JIIEMBIMH META00IUTaMH.

MexaHu3M JeHCTBUS Ha IeNeBOH 0OBEKT 00yCIOBICH BOSHUKHOBCHUEM
AHTArOHUCTUYCCKUX OTHOIJ_IGHI/Iﬁ Me>1<)1y AKTUBHBIMU BCICTAaTUBHBLIMHU KIJICT-
kamu mrTamma OPS-32 u BpemuTelneM MOCPEICTBOM BO3ICHCTBUS aHTHOMO-
THUKOB, THJIPOJIUTUYECKUX (PEPMEHTOB, CHHTE3UPYEMBIX KJIETKaMH IITaMMa.

Knerkn nanoukosugasie pazmepom (0,6—0,8 x 1,7—2,2) MKM, TOABIK-
HbIE, CHA0XXEHBI MEPUTPUXHUSIMH, TPAMIIONIOKHUTEIbHBIE, 00pa3yIOIIne CIIOpPbI,
KOTOpBIC 3aHUMAFOT IIEHTPAITFHOE TIOJI0JKEHHE H MIMEIOT OBAJILHYIO (hopMy.

[lITaMmM XOpOIIIO PacTeT Ha CICAYIOUIMX Cpelax: MICO-IICITOHHBIIN arap
(MITA), kaprodensHO-TIIOKO3HBIH arap (K['A), LB-arap. Koronmu mramma
KpyrJibie ¢ (DeCTOHYATHIM KpaeM, HENpPO3padyHbIe, MAaTOBBIC, MOJIOYHO-OEIIbIC,
B arap He BPACTAOT; 0 KOHCHUCTEHIINH BS3KHE W TATYYHE, TOBEPXHOCTH KO-
JIOHUU MsT'KasA, HO IIJIOTHas. LICHTp BBIZCJICH B BU/IC KpaTepa U 3aMCTHO le/l—
momHAT. Pa3zmeps! konebmorest or 5—8 mo 12—15 MM B aAuaMeTpe B 3aBHCH-
MOCTH OT POCTOBOM Cpeflbl U BO3pacTa KOJIOHUH. [I0BEepXHOCTH LIepoxoBarasi,
XOpOIIIO 3aMEeTHA TEHACHIHS K MOSBICHHIO CKIAAOK. Kpail KOJIOHNH MOXXET
OBITH POBHBIM, Halle CKJIAAYaTHId, MIEpOXOBATHIA. IS KyJIbTHBHPOBAHUS
ucnons3yercs LB-arap, ontumansHast Temneparypa (28 = 2) °C.

[Mpenensuo pomycrumast konnentpauus (I1JK) B Boznyxe paboueit 30-
Hb1 — 50 000 Ki/n’.

3. llpeneanl n3MepeHuii
MeTOIII/IKa 00€eCIeUYrBAET BBINOJIHCHUE I/ISMCpeHI/Iﬁ KOJIMYECTBA KIJICTOK

B BO3/yxe pabouyell 30HbI B inana3zone koHueHrpauid ot 50 go 500 000 kie-
Tok B | M° BO3/IyXa NpH 0BepHTENbHOM BeposTHOCTH 0,95.

4. MeToabl u3MepeHuni
MeTtox OCHOBaH Ha acIUpAIUH U3 BO3MyXa paboyeil 30HbI OakTepHuii Ha

LB-arap u nopcuere K0JIMYECTBA BBIPOCIIUX KOJIOHUM 110 TUIIMYHBIM KYJIBTY-
PanbHO-MOP(OIIOTHYECKUM MTPU3HAKAM.

5. CpenctBa u3mMepenmii, BcnoMoraTeJbHble YCTPOCTBA,
PeaKTHBBI U MaTepHaJIbI
[Ipyu BBINOJHEHUM U3MEPEHUI IPUMEHSIOT CIEAYIOIUE CPENCTBA U3ME-
peHI/Iﬁ, BCIIOMOI'aTCJIbHBIC YCTpOﬁCTBa 1 MaTepuralibl, pCaKTUBbI U NUTATCIIb-
HBIE CPENBI.

5.1. Cpeocmea uzmepenuii

Bapomerp-anepou ¢ 1rana3soHOM H3MEpPEHNsT aTMOC-
(epHOTO MapneHwss 5—790 MM PT. CT. U C TIPEALIIOM
JIOITyCTUMOM TOTrPeImHoCTd + 2,5 MM PT. CT. TV 2504-1799—75
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Becs1 maboparopHblie aHATUTHYECKHUE, HAMOOTBITHIA
npenen B3BemmBanus 110 r, npenen qomycTuMoi

norpemHocTH £ 0,2 MT I'OCT P 53228—08
Konbs1 MepHble 2-100-2, 2-250-2, 2-1000-2 I'OCT 1770—74
[TuneTku rpaxynpoBaHHbIE 2-TO KJIacCa TOYHOCTH

BMectumoctsio 1,0; 2,0; 5,0; 10 e’ T'OCT 29227—91
[TunuHOpE! MEpHBIE 2-TO KIacca TOYHOCTH

BMECTHMOCTBIO 25 1 50 cM’ I'OCT 1770—74
TepmomeTp 1a00paTOPHBII MIKAJIBHBIN, TPEAEITHI

m3mepenus 0—55 °C TV 25-2021.003—88

AcnupaiioHHbIH anmapaT U yCTPOHCTBO LIS
otbopa mpod Bo3ayxa
Ipumeuanne. JomycKkaeTcs HCIOIb30BAHHE CPEACTB U3MEPEHUS C aHATIOTHY-

HBIMH WJIH JIYUIIUMH XapaKTCPUCTUKAMU.
5.2. Bcnomozamenvhoie ycmpoiicmea u mamepuansl

[xa¢ cymmnpHbIH CTepUIM3aLMOHHBIH, TO3BOJISIO-
mui noaaepxkuBath temreparypy (160 +£5) °C TV 9452-010-00141798—02
TepMmocTaThl, TO3BOJIAIOIINE TOAJEPKUBATD Pa-

0ouytro Temreparypy (28 +2) u (37 +2) °C TV 9452-002-00141798—97

ABTOKIIaB JIEKTPUICCKUI I'OCT 9586—75

Crepunuzatopsl TapoBbIe METUITUTHCKUE I'OCT P EH 13060—11,
T'OCT P 51935—02

Juctwnsatop TV 4952-007-33142130—2000

Oo6nyuarenb OaKTEPUITUIHBINA HACTCHHBIH TV 9444-015-03965956—08

X0JIOTUITBHUK OBITOBOM I'OCT 26678—85

MUKpPOCKOIT OHOIOTHIECKUH ¢ UMMEPCHOHHOMN

CUCTEMOM

Jlyna c yBenuuenuem x 10 I'OCT 25706—83

IIpo6upku tumos I11, I12 TI'OCT 25336—82

CrnupTOBKHY 1a00paTOPHBIE CTEKIISTHHBIC I'OCT 23932—90

Yamku 6uosnorndeckue (Ilerpu) win ogHOpaso-

BbIE€ U3 NOJIMMEPHBIX MaTepHUaIoB I'OCT 23932—90

Boponku koHycHbIe fuametpoM 40—45 Mm TI'OCT 25336—82

I'pyma pesunoBast TV 9398-005-0576-9082—03

[MeTns GakTepuoornvecKas

Mapiist MeAUIHCKAs T'OCT 9412—77

Bara MegunuHCKas TUTPOCKOTIYECKast T'OCT 25556—381

bymara ¢unbrpoBanibHas 1aboparopHast I'OCT 12026—76

IMpumeyanue. Jlomyckaercss IpIMEHEHHE 000PYIOBaHUS U MaTepHAIOB C aHa-
JIOTMYHBIMU WU JyYIIMMU TEXHUYECKUMU XapaKTEePUCTUKAMH.

5.3. Peaxmuevt u numamensHbie cpeobl
Arap MUKpOOHOJIOTHYECKUI I'OCT 17206—96
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Bbakro-Tpunton

Boga nuctunnupoBaHHas I'OCT 6709—90
JpoxoxeBoit 3KCTPaKT I'OCT 10444.1—84
Hatpwuii X1opucThIi, X4 I'OCT 4233—77

I'OCT P 51652—2000 nmu
I'OCT 18300—87
CrupT THIOBBINA TEXHIYCSCKIHA I'OCT 17299—78

l'IpHMe'{a}me. I[onycxaeTca HCIOJIb30BAHUE NPYIUX NMUTATCJIBHBIX CPEa U JU-
ArHOCTUYCCKUX MPEIapaToOB ¢ aHAJTOTUYHBIMH XapaKTECPUCTUKAMU.

CoupT STHIOBBII PEKTU(HHKOBAHHBIN

6. TpebGoBanus 6e30MaCHOCTH

[Tpu BBIOTHEHNN M3MEPEHHUH KOHLEHTPALMH IITaMMa B BO31yXe pabo-
4el 30HBI COOIOAIOT CIEAYIONINE TPEOOBAHMS.

6.1. BezomacHocts paboTsl ¢ Mukpoopranuzmamu [1I—IV rpynn naro-
TEeHHOCTH (OMACHOCTH) W BO3OymUTENsIMH TapasutapHbix Oomesneit: CII
1.3.2322—08.

6.2. bezonacHocTh paboThl ¢ Mukpoopraunsmamu III—IV rpynn naro-
TEHHOCTH (OIaCHOCTH) W BO30OYIHUTEIISIMH Tapa3uTapHbIX OosiezHed. Jlomo-
sHenus u u3merenus 1 x CIT 1.3.2322—08: CIT 1.3.2518—09.

6.3. [IpaBuna Texauku Oe30macHOCTH MpH paboTe ¢ XUMHYECKHIMH pe-
axktuBamu o I'OCT 12.1.005—388.

6.4. DnexTpoOe30nacHOCTh NpU paboTe € JIIEKTPOYCTAaHOBKAMHU II0
I'OCT 12.1.019—79 1 MHCTPYKUMH TI0 SKCILTyaTalluy mprodopa.

6.5. Bce Buapl paboT ¢ peakTUBAMH IMPOBOMSAT TOJBKO B BBITSHKHOM
mkady npu padboraromieil BeHTHISILUK, paboTa ¢ OMOJIOTHYECKHM MaTepHa-
JIOM OCYILECTBIISIETCS B OOKCe, 000pyIOBAaHHOM OaKTEPUIIHIHBIMH JIAMITAMH.

7. TpeGoBaHus K KBAJIU(UKALNU ONIePATOPOB

K BbInonHeHnI0 n3MepeHuit 1 00pabOTKe MX PE3yNbTaTOB JOIyCKAIOT
JUI C BBICIIMM WJIM CPEJHUM CHEIHATbHBIM OOpa3oBaHHWEM, MPOLIEAIINX
COOTBETCTBYIOIIYIO IMOJATrOTOBKY M HMEIOIIMX HABBIKK PabOThl B 00macTu
MHUKPOOHOJIOTHYECKUX UCCIIEOBAHUH.

8. YcaoBus nzmepenuii
[Ipurorosienue Cp€n, MOArOoTOBKY K aHAJIIN3Yy IPOBOAAT B CICAYIOIINX

YCIIOBHSIX:
— TeMIIepaTypa Bo3ayxa (20 £ 5) °C;
— atrMochepHoe naBiacHUE (760 £ 20) MM DT. CT.;
— BIIQXKHOCTb BO3/yXa He 6onee 80 %.

9. IlpuroToBJieHNe MATATEJBHBIX Cpel

Jis mpuroToBiieHHs arapu3oBaHHOW LB-cpespl cMEIMBAKOT yKa3aHHBIS
KOMITOHEHTBI (F/):lM3)I 6akro-Tpunton — 10,0 T; ApoROKEBOI IKCTPakT — 5,0 T;
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HaTpuit xmopucterid — 10,0 T; arap-arap — 17,0 7. Cyxue KOMIIOHEHTHI pac-
TBOpStOT B 1,0 ,HM3 JUCTWLIMPOBAHHOM BOJbI, TILATEIBHO EPEMELIUBALIOT.

CMmech HarpeBaroT A0 MOJHOTO PAaCTBOPEHUs arapa, CTEpUIM3YIOT aBTO-
knaBupoBanueM npu 121 °C B tedyenue 15 Mun u oxnaxnarot 1o 60°. ITpuro-
TOBJICHHYIO CPEJy Pa3lIUBAIOT B CTEPWIIBHBIC KOJIOBI o 250—500 cM® U aB-
ToknaBupytot nipu 121 °C B Teuenue 15 mMuH.

I'oToByIO0 Cpemy XpaHAT B 3allMIIECHHBIX OT CBETA YCJIOBUAX MPHU TeMIIe-
parype He Bbiie 8 °C B TeueHue 14 nueit, He Oouee.

10. IIpoBenenne n3mMmepeHus

10.1. Oméop npo6 e030yxa

OtOop mnpobd Bo3myxa mpoBoaiaT ¢ yderom TtpeboBanuit ['OCT
12.1.005—88 ¢ m3menenuem Ne 1 «CCBT. OOmiue caHuTapHO-THTHEHUYEC-
kne TpeboBaHusA K BO3Ayxy padoueit 30 u ['OCT 8.563—96 «MeTtoauku
BBITIOJIHEHUS M3MEPEHUI.

JU1s 9TOr0 BO3AYX aCIUPHUPYIOT IPH MOMOLIM MPOOOOTOOPHHKA Ha IO-
BEPXHOCTB IUIOTHOM NMHUTATENBHON CPe/Ibl B COOTBETCTBUH C TEXHUYECKOH JIOKY-
MeHTanuel (MHCTpykuuel) Ha npubop. Bpems acnmpanmu n o6beM oTOHpae-
MOT'0 BO3/yXa 3aBHCHUT OT IPEII0IaraéMoi KOHIIEHTPAMK MUKPOOPTaHU3Ma.

Anmapar nepej KaxIpIM 0TOOPOM HpOoOBI BO3JyXa THIATEIBHO MPOTH-
patoT 96%-it >THI0BEIM cMpPTOM. OCOOCHHO TIATENEHO 00pPa0aTHIBAIOT I10-
BEPXHOCTh MOJBM)XHOTO AUCKA M BHYTPEHHIOI CTEHKY IIPUOOpPa, HApY KHYIO
Y BHYTPEHHIOIO CTEHKY KPBIIIKH. Ha MoIBMKHBIA JUCK yCTaHABIMBAIOT HOJ-
TOTOBIICHHYIO YaliKy [leTpu co cpemoid, OTHOBPEMEHHO CHUMAas C Hee KPBILI-
Ky. [Ipubop 3akpriBatoT. CONpPUKOCHOBEHHE KPBIMIKKA NprbOopa co cpemoit
HEJIOIyCTHMO (KOJIMYECTBO MHUTATEIBHOW CpE/bl B YAIIKH BHOCSAT B COOTBET-
CTBMHM ¢ MHCTpyKIMel k mpubopy). ITocne orGopa mpoOsl Bo3ayxa U ocra-
HOBKH JIMICKa MPUOOP OTKPBIBAIOT, OBICTPO CHUMAIOT HalluKy [leTtpu m 3akpbl-
BAaIOT KPBIIIKOW OT AaHHOM yamiku. Ha mHe varmku [letpu creximorpadom or-
MEYaloT TOYKY KOHTPOJIS, BpeMs acHMpalMy U aTy 0TOopa mpoosl.

10.2. Bveinonnenue ananusza

Ilpu BeIMOSMHEHHMH aHanNM3a BO3AyXa crepuibHylo LB-cpeny pacrmas-
JSI0T, ocTykaroT 10 50—60 °C u pasnuBaroT B yamku [letpu.

KoHTpose 4uCTOTHI po3iuBa MPOBOAAT B cOOTBeTCTBUHM ¢ II. 7.1.1 MYK
4.2.2316—08. /1511 3TOT0 YalIKy C 3aCThIBILIEH Cpeioi OMEIal0T B TEPMOCTAT
npu temrepatype 37 °C He menee yeM Ha 18 4. IIpopocmme gamku Gpakyror,
CTepPWIbHBIC YAIlIKW HCIIONB3YIOT IS KOHTPOJIS BO3MyXa. Pasnuryro B yamku
MUTATENBHYIO Cpexy XpaHaT npu Temueparype (2—_8) °C ne 6onee 10 nueit.

[ocne orbopa nmpod Bo3mgyxa gamku lleTpu momemiaroT B TE€PMOCTaT C
temnepatypoit (8 + 2) °C. Uepe3 1—2 CyTOK MPOBOISAT MOACYET BBIPOCIIIX
KOJIOHHI IO KyJIETYPaIbHO-MOP(OIOTHISCKAM TIPHU3HAKAM.
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PocroBbie cBOMCTBa MCIIONIB3yEMOM MUTATEIBHOW CPE/Ibl JOJDKHBI OBITH
TIPOBEPEHBI JI0 MTPOBENICHNS aHAJIN3a BO3AyXa B COOTBETCTBHH C TPeOOBaHM-
MU K POCTOBBIM CBOWCTBaM MHUTATENbHBIX Cpei, PyKOBOJACTBYsich MVYK
4.2.2316—08. [lst 5TOTO 3TaJOHHBIN My3eHHBIN mtamm Bacillus amylolique-
faciens OPS-32 BbiceBaeTcsi HA 2—3 YallIKK UCIIOJIb3yEMOM CpeIbl.

Bo3MoXHBI TONBKO 2—3 maccaka THO(QHIM30BaHHON KyJIBTYPBI My3ei-
HOTO IITaMMa BO N30eXaHne NOTEPH UM 33/IaHHBIX POCTOBBIX CBOMCTB.

11. BpruucieHnue pe3yibTATOB H3MepPeHUs
Pacuer KoHIIEHTpaIMK KJIETOK MPOBOMAT O hopMyIie:

K:H'IOOO rne
Cc-T
K — xouuentparws Bacillus amyloliquefaciens OPS-32 B Bo3ayxe, Ki/M;
11 — XOMMYeCTBO TUTIMYHBIX KOJIOHUM, B]:l}pOCHJl/IX Ha yvauke [lerpu;
1 000 — ko3¢ punmeHT epecyera Ha | M~ BO3AyXa;
C — CKOpOCTh acTIUPAIIUK BO3YyXa, JI/MUH;
T — Bpems acnupaluu, MUH.

12. OdopmiieHue pe3yabTATOB U3MePeHHid

PesynpraTel u3MepeHuit 0pOPMIIIIOT MPOTOKOJIOM IO HIKENpPUBEICH-
HOH opme.
IIporokon Ne
KOJHYeCTBEHHOT0 MUKPOOHOJIOTHYECKOr0 aHAIN3a
Bacillus amyloliquefaciens OPS-32 B Bo31yxe padoueii 30HbI

1. lata mpoBeaeHHs aHAIH3a

2. Pabouee mecTo (mpodeccus paboTaroiiero)
3. Mecto ordopa mpoOsI (Ha3BaHHE U apec OpPraHU3alUH, IIPOU3BOACTBO, TEXHO-
JIOTHYECKast CTa/iusl, TouKa 0TOOpa mpoobl)
4. Bug mpobooTOopHUKa
5. JlaTa nmocienHeld MeTpoIOrn4ecKoi MoBEpKH 000py1oBaHus Uit 0T0opa npod
6. [TuraTenbHas cpeaa, BpeMsi HHKYOaIuu
7. Pe3ynbTaThl NCTIBITAHUS! POCTOBBIX CBOWCTB MUTATEIBEHOM CpEbI

8. KomnuecTBeHHass 1 KaueCTBEHHAs] XapPAKTEPHCTHKA BBIPOCHIMX KOJIOHMH (KO-
JIMYECTBO TUIIMYHBIX KOJIOHHIA)
9. Pe3ynbTaThl HMACHTH(PHUKALNU MHKPOOpraHusMoB Bacillus amyloliquefaciens
OPS-32 (Mmopdonoruyeckrue Ipu3HaKH)
10. Pe3ynpTaTsl pacyeTra KOHIIEHTPAIMH ITAMMa
11. CooTHOIIEHHE NOMYYEHHBIX Pe3yIbTaToB ¢ ypoBHeM IIJIK,, .
12. O160p npo6s! mposeaeH (O.1.0., 10KHOCTE, JaTa, TOAIKCH)

13. Unentudukanus IITaMmMa U pacueT KOHILeHTpauuu mnposenenst (O.M.O.,
JOJKHOCTb, JaTa, MOJIIHICH)




