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4.2. METObI KOHTPOIJIA. BUOJIOTUYECKUE U
MUKPOBHUOJIOTMYECKUE ®AKTOPBI

Muxkpo0unosoruyeckoe u3MepeHne KOHIEHTPALUH
Pseudomonas aureofaciens BKM-2391/]
B aTMOC()epHOM BO3/1yXe HaceJIeHHbIX MeCT

Metoanueckue yKazaHust
MYK 4.2.3381—16

1. O0mue nosokeHNs M 00,1aCTh MPUMEHEeHUs!

1.1. Hacrosimme MeToAMYEeCKHE YKa3aHWs YCTAHABIMBAIOT IOPSIOK
NPUMEHEHHS METOAa MHMKPOOMOJIOIMYECKOr0 KOJIMYECTBEHHOIO aHajn3a
KoHIIeHTpaiuu Pseudomonas aureofaciens BKM-2391]1 B armochepHOM
BO3/yX€ HACEIEHHBIX MECT B JIUana3oHe KoHIeHTpauil ot 50 qo 5 000 xie-
Tok B 1 M° BO3/IyXA.

1.2. Meroaudeckue yKa3aHusi HOCSAT PEKOMEH/IaTeIIbHbINA XapaKkTep.

2. buojioruyeckasi XapaKTepUCTUKA ITAMMA
Pseudomonas aureofaciens BKM-2391]] u ero rurneHn4yeckuii
HOPMATHB B aTMOC()ePHOM BO3/yXe HACEJEHHBIX MECT

IItamm Pseudomonas aureofaciens BKM-2391]] BbIneneH u3 MOYBH BO-
KpyT pu3ocdepsl 0Bca, He SBISIETCA FeHETHYECKH MOIU(DUIIMPOBAHHBIM IITAM-
MoM. Pseudomonas aureofaciens BKM-2391]] nposiBisieT BBICOKYIO aHTaro-
HHUCTHYECKYIO aKTUBHOCTb B OTHOIIEHHM IIMPOKOTO psiia (PUTONATOr€HHBIX
rpuOoB, 00JIa1aeT YCTOMYMBOCTBIO K Psily aHTHOMOTHKOB M CIOCOOEH PacTH Ha
cpenax ¢ HaTaJIMHOM B Ka4eCTBE €MHCTBEHHOIO HCTOUYHHKA YIIIEpoOa.

[Itamm siBAsieTCSl aKTUBHBIM KOMIIOHEHTOM MHKPOOHOJIOTHYECKOTO
¢yarummaa ncesnobakrepu-3. [Ipenapat npeqHasHadeH IS IPEAIOCEBHOM
00paboTkH ceMsH, sl 00pabOTKH CETbCKOXO03SIMCTBEHHBIX KYIBTYp B TMEpH-
0J1 BETETaINH C IIEJbI0 3aIINUTH PACTEHUH U TI0CAZOYHOI0 MaTepuaia oT Oak-
TEpUAJIbHBIX M TPUOHBIX 3a00JIEBaHUI B CEILCKOXO3SIMCTBEHHOM MPOWU3BOJI-
CTBE M JIMYHBIX ITOJICOOHBIX XO35HCTBaX.
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Knerkn manoukoBugaeie pasmepom (0,6—0,8 x 1,7—2,2) MkM, moJ-
BIKHBIE C IEPUTPUXUAMH, TPAMOTPHUIIATENbHbIE, CIIOP HE 00Pa3yIoT.

[ITamMm xopomo pacteT Ha ciexyromux cpenax: LB (6akro-Tpunron —
10 r/m, gposxKeBOl IKCTPaKT — 5 1/71, Xmopucthiid Hatpuii — 10 r/m, pH 7,2);
Kunr b, Tpunto3o-coeBoM arape; MUHEpaJbHON CHHTETHYEeCKOH cpene M9
WA MHUHEPaJbHON CHHTeTHUYecKoW cpeme M9 ¢ Hadrammuom (1—2 1/m) B
Ka4€CTBC CIUHCTBCHHOT'O UCTOYHHUKA YTJIEpOAa U DHECPIrUH.

Mopdosoruro KoJOHMH Ha MUTATENbHBIX CPEAaX OIPEACIAIOT IOCie
4—5 cytok pocta npu 28 °C. Ha LB xonoHuM Kpyrisle ¢ pOBHBIMH KpasMU,
TJIaJIKne, CIa00BBIMYKIIbIE, HEPO3pAYHbIE, OPAHKEBbIE, HECIN3UCTOH KOHCHU-
CTEHIIMH, IUaMeTp 4—5 MM, IHMIMEHT JKeJITO-OpaHXKeBbli, AUpGyHANpPYIO-
muii B cpeny. Ha Tpunro3o-coeBoM arape KOJIOHHWM KpYIHEE, HHTCHCHBHEE
OKpaileHbl, Oonee nHTeHcHBHas auddysust B cpeny nurmenra. Ha Kunr b
KOJIOHMH JKENTO-3€JIeHbIe, (III0OPECIUPYIOIINE, TUTMEHT HMHTCHCUBHBIN, 3e-
JIEHBIH, (DITI0OpECIUPYIONIUH, CO BpEMEHEM IPHOOPETAET JKENTO-OPAHKEBYIO
okpacky. Ha M9 ¢ HadTammHOM KOJIOHWH OKpPYTIbIE, CIa0OBEHIMYKIIbIE, He-
Hpo3payuHble, MaTOBO-0EJIbIE.

Ou3N0I0r0-ONOXIMIYECKIE TIPU3HAKH: OONUTaTHBIN a’po0, TeMmepa-
TypHbIi ontuMyM pocta 24—30 °C, pacret npu 4 °C, pacrer B npenenax pH
cpexnsl oT 5,2 mo 8,0. Paxmkaer xenatuH. B kadecTBe MCTOYHUKA yriiepoaa
UCIIOJNIb3YET IIIIOK03Y, caxaposy, JeKCTPo3y, IIHLEpUH, OEH30MHYI0 KHCIIOTY,
SIHTApHYIO KHCJIOTY, CAIMIHUIOBYIO KHCIOTYy, HadTanuH, (peHaHTpeH, 2-Me-
THII-HA(PTaIKH.

Itamm Pseudomonas aureofaciens BKM-2391]1 nemonmpoas Bo Bce-
POCCHIICKON KOJIEKIIMA MUKPOOPTaHU3MOB o)1 Homepom BKM-2391 1.

IpenensHo momyctimast korueHTparus (I1IJIK) B atmochepHoM Bo3my-
Xe HACEJIEHHBIX MecT — 500 ki1/m> , TOMETKa A.

3. Ilpenenl usmMepeHmii

MeTOHMKa o6ecneqMBaeT BBIIIOJTHCHUEC I/ISMepeHl/Iﬁ KOJINYECTBA KJICTOK
B arMoc(hepHOM BO3/IyXe HACEJICHHBIX MECT B JUAIAa30HE KOHIICHTPAIUA OT
50 mo 5 000 xireTok B 1 M BO3yXa MU AOBepUTENsHOHN BepositTHocTH 0,95.

4. MeToabl u3mMepeHuii

Mero/; OCHOBaH Ha achupanud U3 aTMoc(epHOro Bo3ayxa HaceleHHBIX
MecT OakTepuit Ha LB-cpeny u mojicueTe KOJIMYecTBa BEIPOCIINX KOJIOHUH 110
TUIHYHBIM KyJIbTYPaIbHO-MOP(OIOTHIECKUM TPHU3HAKAM.

5. CpenctBa n3mepeHnnii, BCIOMorate/jibHble YCTPOHCTBA,
PeaKTHBBI U MATePHAJIBI

[Tpu BRIOTHEHNN M3MEPEHUI MPUMEHSIOT CIIEAYIOIINE CPEeICTBA U3Me-
peHuil, BCIOMOraTesibHble YCTPOUCTBA U MaTepHaIbl.

4
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5.1. Cpeocmea uzmepenuii
BapomeTp-aHepouns ¢ quana3oHOM U3MEPSHHS aTMOC-
(beproro masneruss S—790 MM PT. CT. U € TIpeETIOM
JIOTTyCTUMOM HOTPEIHOCTH + 2,5 MM PT. CT. TV 2504-1799—75
Becrr maboparopHblie aHATUTHYECKHUE, HAMOOTBITHIA
npenen B3ewnBanus 110 r, npegen gomyctumon

norpemHocTy + 0,2 Mr I'OCT P 53228—08
Konbs1 MepHble 2-100-2, 2-250-2, 2-1000-2 I'OCT 1770—74
[TuneTky rpaxynpoBaHHbIe 2-TO KJIacca TOUHOCTH

BMecTuMocTsio 1,0, 2,0, 5,0, 10 oM’ T'OCT 29227—91
unmueapsr MepHBIE 2-T0 KJlacca TOYHOCTH BMe-

cTuMocThIO 25 1 50 oM’ TOCT 1770—74
TepMomeTp 1a0OpPaTOPHBIN MIKATHHBIH, TPEICITBI

n3mepenus 0—55 °C TV 25-2021.003—388

AcnupaiioHHbIH anmapaT U yCTPONCTBO IS
otOopa mpod Bo3ayxa
HpnMeanne. ﬂOHyCKaeTC}I UCIOJIb30BaHUE CPEACTB U3MEPCHHSA C aHaJIOrnu4-

HBIMH WJIH JIYUYIIUMHA XapaKTEPUCTUKAMU.
5.2. BcnomozamenbHule ycmpoucmea u Mmamepuanvl

[kad cymMnbpHbIi CTEPUITM3AIMOHHbIIA, TO3BOJISIO-
Huii mojiepkuBath temmeparypy (160 £5) °C - TV 9452-010-00141798—02
TepMocTaThl, TO3BOJISAIOMINE TTOAIEPKUBATD Pa-

60uyto Temmepatypy (28 +2)u (37 +2) °C TV 9452-002-00141798—97

ABTOKJIaB AJIEKTPUIECKHUI I'OCT 9586—75

Crepuin3aTophl MapoBbIe METUITHHCKIES I'OCT P EH 13060—11,
I'OCT P 51935—02

Juctunnsarop TV 4952-007-33142130—2000

O06yyaTens OakTEepUIMIHBIA HACTEHHBIH TV 9444-015-03965956—08

XO0JOIWIBHAK OBITOBOM T'OCT 26678—85

MHuKpockorn 6HOIOTHYECKUI ¢ UMMEPCHOHHOM

CUCTEMOM

Jlyna c yBemuaenuem x 10 I'OCT 25706—83

ITpo6upku tumnos I11, I12 I'OCT 25336—82

CriupToBKH J1a0OpaTOpPHbIE CTEKIISIHHBIE I'OCT 23932—90

Yamku ononormaeckue (Iletpm) I'OCT 23932—90

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

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

[Tetnst Gakrepuonornueckas

Mapiist MeAuIHCKAs T'OCT 9412—77

Bara MegunuHCKas TUTPOCKOTTHYECKast T'OCT 25556—381

Bymara ¢unsrpoBanbHas 1aboparopHast I'OCT 12026—76

Ipumeuanue. JfonyckaeTcs NpUMEHEHHE 000PYIOBAHMS U MaTCPHAJIOB C aHa-
JIOTHYHBIMH WU JIYYIIHMH TEXHUIECKUMH XapaKTEPUCTUKAMH.
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5.3. Peakmuewt u numamesnpHble cpeobl

Arap MUKpOOHOIOTHYECKUN I'OCT 17206—96
Bakro-Tpunron

Bopga nuctunnmpoBaHHas I'OCT 6709—90
JpoxoKeBOH IKCTPAKT I'OCT 10444.1—84
Hatpuit xnopucTsrii, xu I'OCT 4233—77

I'OCT P 51652—2000 mimn
I'OCT 18300—87
CrupT 3TUIOBBIA TEXHIYESCKHIH I'OCT 17299—78

HpnMeanne. ﬂOHyCKaeTC}I HCIOJIb30BAHUE NPYIUX NMUTATCJIIbHBIX CpeIa U IU-
ArHOCTUYECKUX IperapaToB ¢ aHAJIOIT'MYHBIMU XapaKTEPUCTUKAMU.

CoupT STHIOBBIM PEKTU(PHUKOBAHHBIIN

6. TpeOGoBanus 6e30MaCHOCTH

[Tpu BBIMOTHEHUH U3MEPEHUI KOHIEHTPAIMU KIETOK B aTMOC(hEepHOM
BO3JlyXe HACEJICHHBIX MECT COOIOAI0T TPEOOBAHUS CIIEAYIOINX HOPMATHB-
HBIX IOKYMEHTOB:

— CII 1.3.2322—08 «be3omacHocTh paboTHl ¢ MUKpoopranmmamu [I—IV
TPYIII TaTOT€HHOCTH (OITAaCHOCTH) ¥ BO3OYANTEIISIMU TTApa3UTapHBIX OOJIE3HEH;

— CIT 1.3.2518—09 «be3onacHocTth paboThl ¢ MUKpoopranusmamu 11—
IV rpynm maToreHHOCTH (OMACHOCTH) W BO3OYAMTEISIMU MApa3HTAPHEIX 00-
ne3neit. Jlonmonaenus u usmedenus 1 xk CIT 1.3.2322—08x»;

—TOCT P 12.1.019—09 «CCBT. Dnekrpobe3zonacHocts. OOmIHME Tpe-
6OBaHI/IH N HOMCHKJIaTypa BHJAO0B 3alllUThD» U MHCTPYKIUHN IO SKCIITyaTalluu
mpudopa.

Bce Bupl paboT ¢ peakTHBaMU MPOBOIST TOJILKO B BBITSDKHOM HIKady
npu paboraromneil BEHTWISUY, padoTa ¢ OHMOJIOTHYECKUM MaTepHaIOM OCY-
miecTBIseTcs B OOKCe, 000pYI0BaHHOM OaKTEPUITUIHBIMU JIAMIIAMH.

7. TpeGoBaHus K KBAJIU(UKALNU ONIePATOPOB

K BbImonHEeHNIO M3MepeHHit 1 00pabOTKEe MX PE3yNbTATOB AOIYCKAIOT
JIUIl C BBICIIUM WJIN CPEIHUM CHELHAIbHBIM OOpa30BaHHEM, MPOLIECAIINX
COOTBETCTBYIOIIYIO IOJIOTOBKY M HMEIOIIMX HAaBBIKK PabOThl B 001acTH
MHUKpPOOHOJIOTHYECKHUX UCCIIEJOBAaHNH.

8. YcioBus nuzmepenuii
[IpuroroBnenue cpen, NOArOTOBKY K aHAJIM3y NPOBOAST B CIEAYIOLIUX

YCIOBUSIX:
— TeMIIepaTypa BO3ayxa 20+ 5) °C;
— atMoc(depHOe TaBIeHHE (760 = 20) MM DT. CT.;
— BJIQXKHOCTb BO3JlyXa He 6onee 80 %.

9. IlpuroroBjieHUE MUTATEIBHBIX Cpe/

Hns NPT OTOBJICHHUS arapu3oBaHHOI LB-cpenpl cMenmBaroT yKa3aHHbIE
KOMIOHEHTHI (r/aM): 6akto-TpuntoH — 10,0 T; mpoxokeBoit SkcTpakT — 5,0 T;
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HaTpuil xmopucterii — 10,0 T; arap-arap — 17,0 7. Cyxue KOMIIOHEHTHI pac-
TBOPAIOT B 1,0 AM” TUCTUIUIMPOBAHHOM BOBI, TIIATEIBHO MEPEMEIIUBAIOT.

CMech HarpeBaroT JI0 MOJTHOTO PACTBOPEHUS arapa, CTepPHIN3YIOT aBTO-
knaBupoBanueM npu 121 °C B teuenue 15 muH u oxnaxaaot 1o 60°. [Tpuro-
TOBJICHHYIO CPEy Pa3iIHBAIOT B CTEPHIbHBIE KOIOBI 0 250—500 cM® 1 mo-
BTOPHO aBTOKJIaBUpyIoT npu 121 °C B Teuenue 15 mun.

T'oTOBYIO Ccpeny XpaHAT B 3aLIUIICHHBIX OT CBETA YCIOBUSAX MPU TEMIIE-
parype He Bbiiie 8 °C B TeueHue 14 nqueil, He Oosee.

10. ITpoBeaeHue nu3mMepeHust

10.1. Ycnosua omoopa npob 603dyxa

OT160p poO BO3MYyXa IPOBOIAT B cOOTBeTCTBUH ¢ TpeboBanusimu [ OCT
17.2.4.02—81 «Oxpana npupojsl. Atmocdepa. Obmue TpeObOBaHUS K METO-
JlaM OIpe/ieTIeH sl 3arpsi3Hsomux Bemects» U P 8.563—96 «Meroauku BbI-
IIOJIHEHUS U3MEPEHUID.

st 3TOr0 BO3AyX aCHUPUPYIOT NPH HOMOIM MPOOOOTOOpHUKA Ha TI0-
BEPXHOCTb IJIOTHOW IIMTATENBLHON CPENIBI B COOTBETCTBUU C TEXHUUECKON AOKY-
MeHTanuel (MHCTpyKuuei) Ha mpubdop. Bpems actmparmn u o0beM oTOHpae-
MOT'0 BO3/[yXa 3aBHCHT OT IPEII0oJIaracMoii KOHIICHTPAIIMA MHKPOOPTaHU3Ma.

Anmapar nepen KaXIbIM 0TOOPOM HpOOBI BO3JyXa TIIATEIBHO MPOTH-
paroT 96° >THiIOBEIM crEpTOM. OCOOCHHO TIIATENEHO 00pabaTHIBAIOT IMO-
BEPXHOCTH IOJBIKHOTO JMCKA U BHYTPEHHIOIO CTEHKY NpHOOpa; HapyKHYIO
1 BHYTPECHHIOK CTEHKY KpbIIIKY. Ha nONBHKHBINA IUCK YCTaHABIUBAIOT MOJ-
TOTOBJICHHYIO Yaniky IleTpu co cpenoit, OJHOBpEMEHHO CHUMas C Hee KPBbII-
Ky. IIpubop 3akpriBaioT. CONpPHUKOCHOBEHHE KPBIMIKKA NpHOOpa co cpemoit
HEIOIMYCTHMO (KOJTMYECTBO MHUTATEIFHON Cpelbl B YAIIKH BHOCAT B COOTBET-
CTBUH C WHCTpyKOmed k mpubopy). Ilocie oTdopa mpoObl Bo3ayxa M ocTa-
HOBKH JFCKa IPUOOP OTKPHIBAIOT, OBICTPO CHUMAIOT YaIlKy [leTpu u 3aKpbl-
BalOT KPBIIIKOW OT JaHHOW damku. Ha mHe wamku [letpu crexmorpadom ot-
MEUaroT TOYKY KOHTPOJIS, BpEMsI acliupanuy 1 1aTy oToopa npoosl.

10.2. Bvinonnenue ananusa

IIpu BeINONHEHNN aHAJIM3a BO31yXa IPSIMBIM METOJIOM CTEPWIbHYI0 LB-
cpeny pacIuIaBIsIOT, ocTykaroT 10 S0—60 °C u paznuBaroT B yaniku lletpu.

KoHTposp 4uCTOTHI po3iMBa MPOBOAAT B cOOTBETCTBUHM ¢ II. 7.1.1 MYK
4.2.2316—08. 1751 5TOTO YalIKy C 3aCTBIBIIEH Cpeor TOMEMIAI0T B TEPMOCTAT
npu Temreparype 37 °C uHe meHee yeM Ha 18 wacoB. [Ipopocmme wamku Opaky-
0T, CTEPHIIbHBIC YAIlIKK HUCTIONB3YIOT A7 KOHTPOIs Bo3MyXa. PasnuTyro B var-
KU TIATATENFHYIO Cpey XpaHAT npu TemrrepaTtype (2—~8) °C ne bonee 10 greit.

[Mocne oTdopa nmpod Bo3ayxa damku IleTpu MoOMemamT B TEPMOCTAT C
TemnepaTypoit (28 + 2) °C. Uepe3 2—4 cyTOK MPOBOMSAT IOJICYET BBIPOCIIIX
KOJIOHHH MO KYyJIbTypaIbHO-MOP(OIOTHIECKUM NTPU3HAKAM.
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PocroBbie cBOICTBA MCIOJIB3yeMON MUTATENBFHON CPEAbl JOJKHBI OBITH
IIPOBEPEHBI JI0 MPOBEICHMSI aHajIM3a BO3AyXa B COOTBETCTBUM C TpeOOBa-
HUSIMH K POCTOBBIM CBOMCTBaM MHTATENbHBIX CPEd, PYKOBOACTBYsich MYK
4.2.2316—08. J1yis1 3TOr0 3TAJOHHBIA My3elHbIN mTaMM Pseudomonas aure-
ofaciens BKM-2391]] BbiceBaeTcsi Ha 2—3 YaIlIKK HCIOJIBb3YEMOMH CPEJIbL.

Bo3MoxHBI TONbKO 2—3 maccaxa JHOGHIM30BaHHON KYJIBTYPhl My3eii-
HOTO IITaMMa BO N30eKaHNe IOTEPH UM 33JaHHBIX POCTOBBIX CBOHCTB.

11. BeruucieHnue pe3yabTaTOB H3MepPeHUs
Pacuer KOHIIEHTpAIMK KJIETOK MPOBOJIST MO hopMyJie:
I7-1000
K=—-—
Cc.-T
K — xonuentpauus Pseudomonas aureofaciens BKM-2391]1 B Bo3ayxe, I<JI/M3;
1] — KONMYEeCTBO TUITUYHBIX KOJOHHM, BBIPOCIIKX Ha yaiike [leTpuy;
1000 — ko3 durmenT nepecyera Ha 1 M° BO3/yXa;

C — CKOpPOCTh aCIHpALNK BO3yXa, JI/MHH;
T — BpeMs aciupalii, MUH.

, TIe

12. Odopmiienue pe3yJbTaTOB U3MEPEHM I
Pe3ynpTaTs! m3MepeHuii 0(OpMILSIOT IIPOTOKOJIOM IO cieayromieit popme:
Iporokon Ne

KOJM4eCTBEHHOT0 MUKPOOHOJIOTHYECKOr0 aHaIu3a mramma Pseudomonas
aureofaciens BKM-2391]] B atmoc¢epHOM BO3/1yXe HACETEHHBIX MeCT

1. lata mpoBeieHUs aHAIM3a

2. Pabouee mecTo (mpodeccus padboTaromiero)

3. Mecto otbopa 1mpoObl (Ha3BaHHE U aAPEC OpraHU3aIMH, TPOU3BOICTBO, TEXHO-
JIOTHYECKast CTa/iusl, Touka 0TOopa mpoobl)
4. Bug mpo6ooTOopHUKa

5. laTa mocienHel METpoIOrn4ecKoi MoBEepKU 000py1oBaHus Uit 0T00pa npod
6. [TutatenbHas cpesa, BpeMsl HHKYOAIK

7. Pe3ynpTaThl HCIIBITAHUSI POCTOBBIX CBOICTB MUTATEIBHOMN CPeIbl

8. KosnuecTBeHHAss U KaueCTBEHHAs XapaKTEPHCTHKA BBIPOCHIMX KOJIOHHH (KO-
JIMYECTBO TUITUYHBIX KOJIOHHUH)

9. PesynbraThl naeHTUGUKAUMY MUKPOOPraHU3MOB Pseudomonas aureofaciens
BKM-2391 /1 (MukpoMop¢onoruueckue npru3HaKu)
10. Pe3ynpTaTsl pacyeTra KOHIIEHTPAIMH ITAMMa
11. CooTHomIEHNE MOYISHHBIX pPe3yiabTaToB ¢ ypoBHeM [1JIK, ;.
12. Ot60p npo6s! nposenex (P.,1.,0., 101KHOCT, 1aTa, OAUCH)

13. UnenTudukanusi mraMMa W pacueT KoHIeHTpauuu mnposeaeHbl (P.,U.,0.,
JOJDKHOCTb, 1aTa, TTOJIIHCH)




