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4.2. METOAbI KOHTPOJIA. MUKPOBNOJJOI'MYECKHUE PAKTOPDI

MeToaHyecKHe YKA3aHUA
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YTBEPHAIO
[ .1aBHbIA FOCYapCTBEHHBIA CAHHTAPHLIN
Bpay Poccuiickon degepatiiii,
[lepebii 3amecTHTENL MUHUCTpPA
3ipaBooxpaHeHHs Poccuiickoi denepaumu

[. I". OynmeHko
24 oxTadpa 2003 r.

Jlata Beeaenna: 1 nexkabps 2003 v

4.2. METO/IblI KOHTPOJIA. MUKPOBHOJIOI HHMECKHE ®AKTOPBI

MeToa MHKPOOHOJIOrHYECKOr0 H3IMEPEHHUS KOHLIEHTPAlIMH
KJIETOK MUKpOoOpranuiMa Bacillus subtilis 72 — npoylieHTAa
LIEI0YHOM NPOTea3dbl B BO3AyXe PAa00OUCH 30HbI

MeToaH4ecKHe YKAZaHHS
MYK 4.2.1779—03

JR—

1. Obuiue nosokeHus H 061aCTL IPHMEHEHHA

Hactosine METOQMYECKHME YKa3aHMA YCTaHABIHMBAIOT METOAMKY IMpo-
BEJACHHA MHUKPOOHONOIMYECKOIr0 KOJMYECTBEHHOTO @HA/MH3a KOHUEHTPAUHH
KJIETOK WTaMMa B .subtilis 72 — npoayueHTa WeN0YHOH poTea3b! B BO3NYXE
paboyeit 30HkI B nManazoHe koHueHrpauui ot 50 n0 500 000 xnetok B 1 M
BO3YyXa.

MeToanueckne ykasaHyua pazpaboraHbi B COOTBETCTBHHM C TpeboBauua-
mMu 1'OCT 12.1.005—88 «CCbHT. Bosznyx paboueit 30ubl. OOuiHe carurapHo-
FHrHEHUUECKUe TpeboBanua» WU P 8.563—96 «MeToauku BBINONHEHMA H3-
MEPCHUMY.

MCTOANHCCKIIC YKA3AHHA fIpenHAa3HAYCHBl 1A ApHMEHeHHA 8 nabopa-
TOPHAX NPEANnpUATUHIl, opraHu3alMi ¥ yupexJaeHHN, aKKPEeAUTOBAHHBLIX B
YCTAHOBJIEHHOM TMIOpA/IKE Ha MPaBO NPOBEACHHA MHUKPOOHOMOrHYECKHUX HC-
CAC/IOBAHUHN.

MeTtoanueckne yxkaszaHus onoOpeHbl U peKOMEHAOBAHbI CEKLIMEH «[ H-
'HEHUYECKHE ACNeKTbl OHOTEXHONOTHH H MHUKPOOHOro 3arps3veHHUs OKpy-
kaowied cpeau» lpobaemnon komucenn «llaydnbie 0CHOBBE THIHEHDBI OK-
PYXatoLEeN Cpeabhy,

2. buooruveckas xapakrepuctuka B. subtilis 72 H ero
FMrieHH4YeCKHH HOPMATHB

CUcTEMAaTHUYECKOE NIONOKEHHE MUKPOOPTaHHU3Ma.
Knacc Schizomycetes
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OT1pan Fubacteriales
CemeHCTBO Bacillaceae
Pon Bacillus

Bun subtilis
[HIramm 72

Ha MITA wtaMM 00Opa3lyeT MelIKHe poBHbie KpYIilbie KOJOHHUH, MaKCH-
MaJibHbIi aHaMeTp KOTopeix coctasnfaeT 2,0 MM. Kpait KOJIOHUH CHABHO H3-
pesaHHbii, PectoHyaTslii. KONOHUH rOMoreHHsble, rj1aakve, II0CKHE, MaTo-
Bble. BpacTatoT B arap M TpYy/JHO OTAEANOTCA OT Hero, LIser ceposarTbiit Ha
| -ble CyTKM U XKenToBaThiil Ha 2-e CYTKH pa3BHTHA.

Mopdosoruyeckn wtaMm npeactapned NOABHXHbIMH MEJKHMH YIIH-
HCHHBIMH TTAJIOYKAMH, O0pa3yloliMMH UeHTPpaNbHO pacnolioXeHHbIe 3HA0C-
NOPHI, Yalle paclonararoTcs NOOAHHOYKe WX HEOONBUWHMH KOHIIOMEPAaTa-
Mit («kydkamu»n). [Tanoukun cHabxeHbl KryIuKaMu, pPacrnoNOXeHHBIMH [e-
DHIPHUXHAABHO.

B subtilis 72 a3po0, canpodur, mezodun, rpaM-nosoxutenct. Hlramm
HHTEHCHBHO pailnaraet OenkoBkie cpepl 6arogapa ACHCTBHIO NPOTEOH M-
YCCKUX DH3HMOB, NPH STOM Ha KenaTuHe IIPOUCXONUT padxHXeHHe, Ha Cpe-
1€ JITAKMYC-MOJ0KO — NOUleJIOYEeHHE, NMEeITTOHU3aLU .

HUyscTBUIENER K LEJIOMY pALY aHTUOUOTHKOR, YCTOMYMB K OeH3MITe-
HHLHIUTHHY, KApOCHAUHNANHY, AaMITHUMIHHY ) JOKCHUHKITHHY, THHKOMULNHY.

IHraMM-nIpoayUEHT pacTeT Ha KHAKHUX M arapu3oBaHHbIX cpenax. On-
TUMasibHas Temnepatypa pocra 40 °C, ontumanbnas pH 7,2—38,0, kyinbiu-

ruporanye 48 4acos. Ang pasMHOXKEHHA HCNOJNIB3YETCA MACONENTOHHAA ara-
pyu3oBaHHas cpega (MITA).

[TpegensHo gonycrumasn konueHTpauus (11/]1K) B soznyxe paboteit 30-
sl - 50 000 K.I]./Ml, 4 Kjacc OnacHOCTH.

3. Ilpeaesinl H3MepeHHH

Meroavka obeCrieYuBaeT BbINOJHEHHE H3IMepeHUH KONMHMYEeCTBa KJIETOK
MHKPOOpraHiimMa B Bo3ayxe pabouei 30HbLI B AManazoHe KoHUeHTpanHi ot S0
3 y
no 500 000 knetok B 1 M™ BO34yXa npu RosepHMTeNnsHONH BepoaTHocTH 0,95,

4. MeToa H3MepeHHH

lIpaMOK MeTon OCHOBAH HAa acmHpanyUy M3 BO34yYXa POU3IBOACTBEHHbIX
MOMCUICHHA KJIETOK MHKDOOpraHMsMa Ha arapuiopaHuylo cpeny MITA w
1OACYETA KOJHYECTBA BLIPOCIIHX KOMOHUH 110 THINYHBIM KYJAbTYPAlbHO-
MOpdONOr HIECKHUM TPH3HAKAM.

KocBeHHbIH METOL OCHOBAH Ha acnupalliy M3 BO3AYXA KAETOK MHKPO-
OpraHHimMa Ha NOBCPXHOCTb TUIOTHOM INMTATENLHOI cpeab! (MOJIOHMHBIM arap
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DHKMaHa) W NojacUeTa Npo3padHblX 30H, 06pa3ylOWMXCA BOKPYr BbIPOCUIHX
KOJIOHHH H YeTKO BbLIAENAOUIHXCA Ha 00LIEM MOJIOYHO-MYTHOM (pOHE Cpeasbl
yepes 24 uaca. Ilpu nansom metoac Ha oano# vauixe [letpu rocne 3abopa
npoObl MOXET ObITHL YuTeHo He Oonee 50 konoHHH, T. K. Bonbllee KOMHYECT-
BO KOJOHHH HA 4aluike oOpa3yloT CIHBaKOUIMECH 30HLI NMENTOHHM3AUUH MO-
NoyHoro deska KalenHa noja neicTeuemM HeiTpanLHOW npoTteasl.

S. Cpeacrna H3MepeHHii, BCnoMoraresibHbie YCTPOHCTRBA,
PEAKTHBLI H MATEPHAJIbI

1Ipy BLINONHEHHH U3IMEPEHHI TIPUMERAIOT CAEAYIOUIME CPEACTBa HU3Me-
pEeHUH, BCIOMOraTe/ibHble YCTPOMCTBA H MaTEpHAaIbL.

5.1. Cpeocmea usmepenuii, BCROMO2amMEJIbHble YCMPOUCMEA, MAMEPUANbI

[Tpubop m1s BaKTEpHONIOrHYECKOTO aHaNK3a

BO3ayXa, Moaens 818 (1muenesoi ipudop Kpotosa) TY 64-12791--77
TepmocTaTsl MEKTPUHUHECKHE CYXOBO3AYIUHbLIE

UK BOASIHbBIE

ABTOKNAB 3NEKTPHYECKH M [TOCT 958675
bokc, 000pynoBarHbii OakTEpUUMAHLIMY laMNIaMH

XonodnasHUK OBITOBOH

Becwr n1aloparophble, aHaNMTHUECKUE TUIIA

BJ1A-200

Mukpockon OHOIOTUYECKHIT C UMMEPCHOHHOM

cucteMoH tuna «bronam» JI-211

Hyna c yeeanuenuem x 10 [[OCT 25706-—83
Yaiuxy [Hetpy 0akTEpHONOrHYCCKHE THOCKO-

AOHHBIE, CTEKIAHNbIE, AMaMeTpoM 100 mm

[Ipo6Gupky BHONOTHYECKHE, BMECTUMOCTLIO 20

H 35 M FTOCT 10515---75
[Tnnetku Mepuble Ha 1, 5, v 10 mn 'OCT 1770 -74
Konbel koHUYeckHe, BMeCTHMOCTHIO 250 U 500 mn I'OCT 1770—74
CexyHaomep FOCT 9586 - 75
bapomeTp I'OCT 246 96— 79
Mapns MeanliMHckas 1'OCT 941277
Bata MCIHUHHCKAR T HI POCKOIIMYECKas FOCT 25556—81

5.2. Peaxmuesi, pacmeopsi

AHTHOHOTHKH. aMITHLIMJINMHA HAaTPHUEBAR CONb,
HUCTaUH
CnupT 3THNOBLIH pekTrdHKar [[OCT 5962—67
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ArapuioBaHHas cpena MIIA (arap - 1,5-1,8 %,
pH 7.2—8.0, pexxum ctepunu3aumu 1,1—1,2 aTn
B TeyeHHe 30 MUH)

Mosnounslit arap Jikmana (10 ma cpenst MIIA 1
2,5--3 MJI CTEpPHIILHOTO MOJIOKA — conep/KaHHe
xupa He donee 2 %, Oenka - 2,8 % — cMewiarh
ex temporo)

6. TpeOGoBanusn 6e30nacHOCTN

[Ipu BLINOAHEHHH H3MEepeHMH KOHUEHTpauHH KJIETOK WTaMMa-
rnpoaynexsta B Bo3nyxe paboueit 301l cobnonaror cneayronse TpeboBaHuA.

6.1. IlpaBuna texuuky 6ezonacHocTH HpHU padbore ¢ XHMUUECKHMM pe-
aktuBaMmH 1o FOCT 12.1.005-—88.

6.2. DnektpobeionachocTs npu pabore ¢ anckTpoyctaHoskamM#  no
[[OCT 12.1.019—79 u uucTpyKuMuU no aKcrutyatauuu npudopa.

6.3. PykoBoncieo «llonoxenue o6 opranunzauuH paboTbl N0 TEXHHKeE
Oe3onacHocTH B MHKpobHonorndeckon npoMbiupieHHocTH» (1980), «HMuer-
PYKUHH 110 yCTPOHCTBY, TpeOoBaHUAM HE30NACHOCTH ¥ NUYHOH TMIUEHBI NPpH
pabote B MuKpoOHOs0I MyeckUX nabopaTtopusix npeanpusaTuii MUKpPoGHOIIO-
FMMUCCKOH TIpOMbIUINEHHOCTHY (1977).

6.4. Bce BHAaLl paboT ¢ peaxkTHUpaMH MPOBOJAT TONLKO B BbITAXKHOM
wkady npu padoraioueit seuTUnalMu, paborta ¢ OUONOrHUECKHM MaTepHa-
oM ocyiuecTsnseTcs B bokce, 0bopynoaHHOM DaKTEPHLUHAHLIMU jlaMIIAMH.

7. TpeboBanusa K KBAAMHPHKAUHH ONEPATOPOB

K BbInONHEHHIO U3IMEPCHHUI H 00padoTKe HX pe3ynbTaToB AONYCKAKOT
JIMIL ¢ BLICIUKUM MM CPEAMHM ClleuHabHLIM oDpasoBaliHeM, MpoleaLIHX

COOIBETCIBYIOWYK) 11I0QOTOBKY U HMMCHOWMX HaBbIKH padbotrel B obnacrtH
MHUKPOOHOJNIOrHYECKHUX UCCIIelOBAHMIA,

8. YcnoBus u3Mepenui

[lpoueccel npHrotosnenyun pacTBopoB M NOJArOTOBKH NPOO K aHANMM3Y fipo-

BOAAT B HOPMAJIbLHLIX YCAOBUAX NPH Temilepatype Bozayxa (20 + 5 °C), atMmo-
chepriom nassiennn 630— 800 mm pr. c1. ¥ BIaxKHOCTH BO3AyXa He Gonee 80 %.

9. IlpoBeaenne H3IMEPEHHN
9.1. Ycnoeun ombopa npo6 o3oyxa

s onpenenenys KOHIEHTPaLMH KAETOK MUKPOOPraHKH3Ma BO3yX ac-
MHPHPYIOT IIpH NoMOUM annaparta KporoBa co ckopocThlo 10 a/MHH Ha no-
BEPXHOCTH INIOTHOHM nuraTelibHO#N arapu3oBaHHOM cpeant MITA nan Ha Mo-
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novHbld arap JWikmana. Bpems acnupauuu Bozayxa (1-——10 muH) 3asucui or
peanojiaraeMoH KOHUEHTPAUKH KIETOK IUTAMMA-NPOAYIIEHTA.

AnnapaTt KpoTosa nepen kaxabiM oTbopoM npobsl Bo3ayXxa TUlATENLHO
npotuparor cuuptoM Oco0eHHO TulaTeNbHO 006padaThiBAIOT NOBEPXHOCTL
FTOUBHXHOTO IKCKA W BHYTPEHHIOW CTEHKY NpHubopa; Hapy kKHYIO H BHYTPEH-
HIOK CTEHKY KpbllUKK. Ha NOABHMXXHOK AXUCK YCTAHABIMKBAKT NOATOTOBIEH-
Hyto 4ainky [letpw co cpenoH, onHoBpeMeHHO cHUMas C Hee KpbiwKy. [Ipu-
60p 3akpbiBaloT. CONPHKOCHOBEHHE KpBILIKH Npubopa co cpeaoi Heaonyc-
Tumo. locne orbopa npobul BO3NYXa ¥ OCTAHOBKH OHCKA, NpUboOp OTKpLIBA-
0T, OLICTPO cHuMAKT yawlky IleTpyd ¥ 3aKpbIBalOT KPLIUKOH OT HaHHOM
yawkyd. Ha gHe uvawky [letpu creknorpadom OTMEUalOT TOUKY KOHTPOAA,
BpeM# acnupaliuy U aaty orbopa npobs!.

g9.2. BeinoaneHue ananuia

IIpy BLINOJHEHHHU aMany3a BO3AYXA NPAMbLIM METOA0M arapHinBaHByio

cpeay MITA pacrirasasion, octyxawor 10 50—60 °C, no6asnstoT cBexenpu-
FOTOBACHHLIA B C1EPH.IbBHOR AMCTHANMPOBRHHONW BOAE pacrBOp auTHOMOTHKA
amndumnarua 13 pacdera 10— 15 mkr Ha | Mn cpeasl (18 nopasennsi nNo-
CTOPOHHCH OakTepHanbHOH MHUKPO(IOpHl), PACTBOP HUCTATHHA M3 pacuera
10 Mkr Ha Mn cpenst (ana nonaBneHua rpubxoBol (Gnopst), TWATEALHO Ne-
PEMEIMBAIOT U PA3NuBaAOT B vawikH [letpu.

Ilpu BhINONHeHWH aHanu3a Bo3ayxa paboueit 30HbI KOCBEHHBIM METO-
AOM K yxke npurorobineHHomy MIIA pobasnsior, cobmonas Bce npaBHaa
ACEITHKH, CHATOrO CTePHJIbHOre Moaoka H3 pacyera 10 mn MITA u 2,5—
3,0 Mn Monoka ¢ pasnineaoT 1o 10 Ma B cTexknsHubie vaiuku etpu na topn-
3J0H1a7IbHOH MTOBEPXHOCTH,

Hawky ¢ 3acTplBlieid cpeaoil NOMEWaT B TepMOCTaT Ha CYTKH NpH
Temneparype 37 °C, nocne yero npopoctuye daiiku OPaxytoT, CTrepHAbHbIC
HAUIKH HCITOAB3YIOT JUTR KOHTPOAA BO3AyXa.

[Tocne orbopa npob Bozayxa valuku [leTpu nomew@mor B TePMOCTAT Ha
40 °C, Yepes 24—48 yacoB NPoOU3BOAAT MOACUET BLIPOCUWHX KOJIOHHH 01O
KyAb1ypanbHo-MopdhOSOrHYeCKHM MpH3HakaM (nNpaMol MeTOa) HIH npo-
3payHbIX 30H BOKPYF BbLIPOCUIMX KOJIOHHH NPOoAYylUeHTa HA OoDLIEM MOJIOHHO-
MYTHOM (poHe cpelbl (KOCBEHHbIA METOMA) KaK pe3ylibTaT epMEHTATHBHOTO
ACHCTBUA WICAOYHOMW NPOTEA3bl HA MOIOUHBIA OENOK - Ka3eHH.

10. Boiuncjienue pe3yibTaToB U3MEpPEHHS

3
Pacver KOHUEHTPAlMH KIETOK NpOAYLUEHTA B niepecyeTe Ha | M Bo3AY-
Xa NPoM3BOAAT no dhopMmyne:
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N - 1000

V
X — KOHLUEHTpaliHd KJeTOK NPOoAYyUEHTA B BO3yXE;

N — KOJIMYECTBO 30H BOKPYF KOJIOHUH PQAYLEHTA, BHIPOCUIMX HA HallIKe;
] 000 - ko3dduumeHT nepecuera Ha 1| M~ BO3YXa,;

V — 00beM Bo3lyxa, 1 (Mpou3BeieHHE CKOPOCTH HA BpeEMS aCNUPauHH).

X = CKNL/MY, Toe

11. OdopmiieHue pe3ysibTATOB H3MEePEHHH

Pesynbrarsl H3MepeHHH odopMIAOT NPOTOKOJIOM 1O opMe.

Ilporokoa Ne
KOJIMHCCTBEHHON0 MHKPOOHONOTrHYECKOro aHainia miraMma-
npoayuenra Bacillus subtilis 72 B Bo3iyxe paboueti 30HbI

| JlaTa ripoBeaeHHUsd aHain3a
2. Mecto otbopa npodbt

3 Hazsanue nabopatropuu _
4. IOpuanveckuit agpec opraHu3auudiu

PelyabTaTbhl MHKPOOHOAOIrHYECKOI 0 aHANHIA

[Hndp nan OnpenenseMbli KoHiteHTpauus,
Ne nipoOhl MHUKPOOPIraHuiM Kn./M°

OTReTCTBEHHbLIH HCNOJIHHTEND
HayuHblii pYKOBOAUTCAD

CnHcok aMTeparypol

[. TOCT [2.1.005—88 «CCBT. Bo3ayx paboueit 30Hbl. OOLIHE caHN-
TapHO-IrUrHeHUuveckue TpedoBaHHay.

2. TOCT 8.563—96. 'CH «MeToanKH BLINONHEHHS U3MEPEHUIN.

3. lMonowenne o6 opranuzauun paboThl M0 TeXHHKEe OE€30NACHOCTH B
MHKpOOHONOrudecko npompineHoctH.—-M., 1980. 27 c.

4. MucTpykuun no ycrponcty, TpeboBandam 6¢30NaCHOCTH U JIMYHOM
FHrUeHbl NpH padoTe B MHKPOOHOIOruHecKHX nabopatopusx NpeaAnpHATHHA
MHkpobHonoruveckoh npomeitieHnocTH.—M., 1977. 7 c.
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Coaxepxanne

[IpenenbHo Aonycrumble KonuenTpaunu (I1/1K) Mukpoopraiyimos-
pOAYUCHTOB, OaKkTepHaIbHBIX MpENapaToB K UX KOMIIOHEHTOR B BO3AyXe

pabouehi 30HB TH 2.1.6. 176203 ...t

MeTtoad MUKPOOHONOrHYECKOT0 W3MEPEHHA KOHUEHTPAIIHH KNETOK
Aspergillus awamori BHUHreneruka 120/177 - npoayuenra

riaroKoaMunassl B sozayxe pabouelt 3oust: MYK 4.2.1776—03.....c.oiiiviiinnnee,

MeTto MEKPOOHOIOTUYECKOT0 HIMEPEHHA KOHLIEHTPALHH KNCTOK
Aspergillus terreus 44-62 — npoayueHra oBacrariia B Bo3ayxe pabouci

30HBI: MY K 4. 2. 177703 et e e e s e e

Metoa MHKpOBGHOAOTHYECKOTO H3MEPEHHA KOHUEHTPALIHH KAEeTOK
MHUKPOOPraHuiMa Bacillus subtilis 65 ~ npoayuenTa HeHTpanbsHON

NPOTEHHA3L H amunassl B Boszayxe pabodeit 3oubt: MYK 4.2.1778—03 ..........

Meroa MUKPOOHONOrHYECKOro HIMEPEHHS KOHUCHTPALIMH KACTOK
MHUKPOOPTaHn3Ma Bacillus subtilis T2 — nponyueyTa itieN0YHOH 1n1poTeassb!

B BO3AYXC pabouci 3ouel: MYK 4.2.1779—03 ...,

MeToa MUKPOOHOJIOrHYECKOr0o HIMEPEHHA KOHLEHTPALIHH KNETOK
MUKPOOPranuiMa Bacillus subtilis 103 (U-15) — npoayuenra

HEHTpaibHON npoTeasskl B BO3Ayxe paboueH 3oHbl: MYK 4.2.1780—03 ...........

Meroa MUkpobHONOrMYEeCcKOro H3MEepPeHUA KORLIEHTPAIIHH KIETOK
MHKpOOpraHHiMa Bacillus licheniformis 1001 — npoayueHTa

GaunTpaurna B Bo3ayxe patoded 3oL MYK 4.2.1781—03 ...,

Meroa MUKpOGHONOTHHECKONO H3MEPEHHA KOHLCHTPALIHH KIIETOK
MUKDOOprauuaMa Candida tropicalis Y -456 — npollyileHTa KCUJINTA B

BO3ayXe paboych 30HbL MYK 4.2.1782—03 ...coooiriiiriiinicrrnncierns e e,

Meron MukpoOHONOruHeckoro 3MepeHns KOHHEHTPAlHH KIET0K
MHKpOOprann3Ma Penicillium canescens F-832 — nponyuenra kcnnanaitl

B BO3ayx¢ paboueit 30HbI: MYK 4.2.1783—03 (.o

Meton MHKPOGHONOTHYECKOrO U3MEPEHHR KOHLEHTPALIKH KNETOK
MUKpooprauwuiMa Trichoderma viride 44-11-62/3 — npoaytieHTa
KOMIjiekca HeTmIONONMTHYECKHX PepMEHTOB B BO3yXe pabouei 30HbI:

MVK 4.2, 178403 ...coeieeeereereecricreresnererse s s e senesnsesias s sassssssste e nesnesassnasnensans
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Ipeneasno ponycrumpie Kotnenrpauuy (INITK)
MHKPOODPIraHH3MOB-IPOAYHEHTOB, DaKTepHAJbHBIX 1IPENAPaTOB
H UX KOMNOHEHTOB B BO3AYyXe padoyel 30MbI

I'nriennyeckne HOPMATHBBI
I'H 2.1.6.1762—03

Meroauueckne yYKa3zaHus
MVYK 4.2.1776—4.2.1784—03

Tupax 50 3k3 3axa3z Ne 2095
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