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4.2. METOJIbI KOHTPOJIA. BUOJIOTHYECKUE U
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1. Pazpabotanst OAO «Bcepoccuiickuit HayuHbllf HeHTp 1o 6Ge3onac-
HocTH Ouonoruyecku axkTHBHeIX BeulecTBy (a.6.H. B. H. bobpos, k.0.H.

C. H. lltuunna, x.6.1. M. M. bopucos, K. X. Visanosa).
2. BeeneHt! B pefictene ¢ 1 okrabpa 2007 r.



MVYK 4.2.2233—07

YTBEPXXJAKO
PykoBoaurens GenepansHoi ciryKOb!
10 Haa30py B cepe 3aHTH IIpaB
noTpeOUTENEH H ONaronoay4us 4elI0BeKa,
[ naBHEI roCy1apCTBEHHBIM CAaHMTAPHEII
Bpay Poccurckon denepaniin
['.I'. Ornmeko

6 asrycra 2007 r.
Hata BBeaeHus: 1 okradpsa 2007 r.

4.2. METO/IbI KOHTPOJISA. BUOJIO'MYECKUE A
MUKPOBHOJIOT'MYECKHUE ®AKTOPbDI

MuKpoOHo0rHUEeCcKOe H3MepeHHe
KOHLIEHTPALUHUM KIETOK U cnop Bacillus subtilis 24/] —
AEHCTBYIOLIEr0 BEUieCTBA MUKPOOHOJIOrHYECKOr0
¢ynruuuaa «MHTerpam» B Bo3ayxe padoueit 30Hbl

MeToau4vecKHe YKA3AHHA
MYK 4.2.2233—07

1. O6urie noJ1o:xeHns B 00J1aCTh NPHMEHEHHS

Hacrosuue MeToau4eCKHEe yKa3auua yCTaHAaBAUBAIOT METORIKY INpOBe-
JCHHS MHKpOOHOJIOrHYECKOr0 KOJAWYECTBCHHOIO aHanM3a KOHLCHTPAaLHH
KIeTOK H crnop wramMa Bacillus subtilis 24/] B Bo3ayxe paboueil 30HH B
auana3soHe KoHuenrpauuit 10—50 000 xieTok B 1 M’ Bo3ayxa.

MeroauueckHe ykaszaHus paspaboTaHBl ¢ LeNbl obecrneueHus MHKpO-
Ouonoruyeckoro kKoHTposs wraMMma Bacillus subtilis 24/] B Bo3ayxe npous-
BOJACTBEHHBIX TTIOMeleHH OHOTEXHOJIOrHYECKOTO LEeXa B OLleHKH COOTBETCT-
BHSl YPOBHA €ro COAEPXKaHHUA 'MITMeHHYECKHM HOpPMATHBaM Ha OCHOBE y4era
tpeboBaunit [OCT 12.1.005—88 «CCBT. Bo3ayx paboueit 30Hp1. OO61uie
caHuTapHo-rHrHeRH4Yeckue tpedbosanusa»y u ['OCT 8.563—96 I'CH «Mero-

JUKH BBITOJIHEHUSA U3MEPEHNH.
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2. Buoaornyeckast XapaKkTepHCTHKA
wtamma Bacillus subtilis 24/1

[Ltam™m Bacillus subtilis 24/] (BHUWUCXM 129) aengerca nercrBylo-
ILMM BEUIECTBOM MHKpoOHoJIOrHyeckoro gyHrnumaa «kurerpam». Beiaenex
U3 pacTteHnii xyonyatHuka. Maentudunmuposan B MHcTUTYTE MUKPOOHOIIO-
rin ¥ Bupycosiorud HAH Ykpaunsr.

LliramM™m Bacillus subtilis 24/] xapakrepusyercs CIeAYOUHMHA KYJIbTY-
panbHO-MOpJOIOrHYECKHMH H OHOXMMHYECKHMH CBOHCTBAMM: I'PAMITIOIOXKH-
TeJIbHBIE a3po0OHBIE criopoobpasyionye nanoyky, NPOAYLHPYIOINME KaTala-
3y. Ha MIIA, cycrno-arape, cpene [ poMBIKO M KapTOdEeEHOM arape KyasTypa
pacrer odbnibHO. Ha MIIA o6pasyer cknandarei€ KOJNOHHH BA3KOH KOHCH-
CTEHIWH, TEJIECHOIO LIBETA, Kpad KOJOHHH HenpaBwiIbHON (QopMel. Ha kap-
TOGENBHOM arape — KOJIOHHH CBETNO-TEASCHOrO 1BeTa, OnecTamue, BA3KOH
KOHCHCTEHUHH, Kpas poBHEIE. Ha cycno-arape u cpelne I pOMBIKO — KOJOHHH
TE€NECHOr0 UBETa, CKAan4arble ¢ BO3BEHIIAIOUIMMCA LEHTPOM, Kpas — H3pe-
3AHHLIC, KOHCUCTEHLHS — BA3KA,

B ma3kax 18-4acoBOH KyJbTYpEl OOHapYKHBAIOTCH [MpPSAMEBIE MANOYKO-
BUAHEIC KIETKH pa3sMmepoM 1,9 x 0,5 MKM, pacnoI0XeHHbIC OMUHOYHO, PEKE
ienoukoi. 1lpn cnopooOpazopannu KieTka He pasaysaercd. Cnopel uui-
coBuaneie — 0,9 x 0,5 MkM, B KIETKE pacnofoKeHb! IEHTpankHo.

ramM Bacillus subtilis 24/l bepMmeHTUpYET ITIOKO3Y, N1aKTO3Yy, apadu-
HO3Y, KCHJIO3Y, MaNbTO3Yy, MAHHHUT, caxapo3y ¢ ob0pa3oBaHMeM KUCJIOTHI, HE
pasnaraeT JyIbUUT, paMHO3y; JaeT HOJOXUTENBHYH peakuuio Porec-
Ilpockayapa, ruapoMH3yeT Kpaxmai, >KeJIaTHH, HE I'MOPOJH3YET MOUYECBHHY,
YTHIH3NPYET UMTPAT; NPOMHOHAT HE HCNOAL3yeT. He pacTeT B aHadpoOHEIX
YCIIOBHAX, He ofpa3syeT BKJIIOYEHHA I0JH-B-0KCHMACISIHOW KHCIIOTBHI HA
MIIA c roko3o0i; He 061aa€T JISTHIIMHA3HOH aKTHBHOCTELI0; HHIOOI U CEpo-
sonopox He odpasyer. lllramMmm He narorenen.

HItamm Bacillus subtilis 24/ nposiBigeT aHTaTOHHCTHYECKYIO aKTHB-
HOCTb B OTHOIIEHHH (DHTOINATOr€HHEIX Ipu0OB KJIACCOB (DUKOMHLIETHI, Da3u-
JUOMHIIETBl Klacca HecoBeplieHHbIx rpubos, Oakrepuit pomos Erwinia,
Pseudomonas u Xanthomonas.

Lramm Bacillus subtilis 24]] pazMuoxaroT 1 XpanaT Ha MIIA, cycno-
arape, cpeiae I'poMbIko, KaprodensHOM arape. PocT npu teMneparype 32—
34 °C B TeucHue 24 .

g 00HapyKeHUs TaMMa NPUMEHSIOT MOCEB Mpod Ha arapU3OBaHHLIE
HHTATEABHBIC Cpelibl C MOCHEAYIOIINM TECTHPOBAHHEM KYNBTYPEI 0 THIIHY-
HEIM MOP(OJIOrHYECKHM IIPH3HAKaM.
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3. Ilpeaennl H3MepeHnii

Meroauka obecrieuHBaeT BLIMOJHCHHE H3MEPEHHI KOJIHYECTBA KIIETOK
H criop wrraMMma Bacillus subtilis 24/ B Boanyxe paboueii 30HBI B IHaNa3oHe
KoHneHTpauuii ot 10 g0 50 000 xnerok B 1 M” BO3AYXa NPH AOBEPUTENLHOM
seposTHocTH 0,93,

4. MeTon H3mMepeuii

Meron U3MEpEeHHA KOHUEHTpaLKK OCHOBAH Ha acnHMpalid MHKPOOHEBIX
KJIETOK H cnop witamMma Bacillus subtilis 24/] 13 Bo3ayxa Ha MOBEPXHOCTE
TJIOTHOH IUTATENBHOH CpeAbl H NOACYETE BRIPOCIUNX KOJOHHI IO THITHYHLIM

MOP(OIOTHYECKHM NPH3HAKAM.

5. CpeacrBa u3MepeHHii, BCIIOMOrarejbHbI¢ YCTPOICTBA,
PCAKTHBBHI 4 MaTepPHAJIbI

IIpn BRIMONHEHNH U3MEPEHUH NPHMEHAKOT CICAYIOMINE CPEACTBA H3ME-
PEHHH, BCIIOMOI'aTeJILHBIE YCTPOHCTBA, PEAKTHRB! M MATEPHANBI.

3. 1. Cpeocmea uzmepenuii,
8CHOMOZAmenbHblE yCHPOcmea, Mamepuaist

[Ipubop ang GaxTEpHONOrHYECKOIo aHaau3a

BO3yxa, Moaens 818 (menesoii npudop Kporosa) TV 64-12791—77
TepMoCTaT 2IEKTPHYECKHH CYXOBO3AYLUHbIH 'OCT 9586—75
ABTOKJIaB JMEKTpHUECKHU

bokc, 06opynoBaHHbI OaKTEPUUIMAHBIMH JTaMOAMH

XonogunsHUK OLITOBOH

Becel 1aboparopHble aHAIMTHYCCKHE,

tuna BJIA-200

Miukpockon 6HOJIOIrHYECKHH ¢ HMMEPCHOHHOM

cucreMoi tuna «buonamy» JI-211

Boasuas 6aHa Wi BOISHON T€PMOCTAT

Apeomerp-caxapoMerp ACT 5-15

pH-MeTp
["azoBad ropenxka uam cnuproBKa J1aboparopHas

’ JlonyckaeTca HMCNONB30BAHHE AHAIONMYHBIX CPEACTB H3IMCPEHHIt H BCNOMOMAaTENbHBIX YCT-
POHCTB ¢ TEXHMYECKUMH XAPAKTEPHUCTHKAMH HE HHXE, HEM Yy YKa3aHHBIX B I1. 5.1 RanHO# Mero-
JHKH K Pa3pCIUEHHNIX K MPHMEHEHHIO B COOTBETCTBHH C YTBEPXKACHHBIMH B YCTAHOBJICHHOM
MOPAAKE METOAHYECCKHMH YKA3aEHAMK MO MCTOAAM KOHTPOIA,
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Yaumku IleTpu NI10CKOMOHHEBIE CTEKIITHHEIE,

auaMeTpoM 10 Mm ['OCT 25336—92
IleTnn Oaxkrepronoruyeckue

[ IpoOupku OHONMOrHYeCKne, BMECTUMOCTHIO

201 35 M I'OCT 29227—91
IInnerku mepusie Ha 1, S ¥ 10 M ['"OCT 2922791
Konbrel kounueckue, BMecTHMOCTRIO 250 1 500 Mn T'OCT 1770—74
CexkyHaoMmep ['OCT 9586—75
bapoMmeTp I'OCT 24696—79
Mapnsa MeauuHCKas ['OCT 9412—77
Bara MeIuUMHCKasi THIPOCKOTIMYECKaA I'OCT 25556—381

3.2, Peaxmuesl, humamenbibsle cpeosl
U X KOMIOHERmbI

Arap MHKpOOHOJIOTHYECKHIA I'OCT 17206—96
KoHueHTpar cyciia MUBHOIO HEOXMENEHHOTO TY10-04.06.114—88
Boaa aucTwniHpoBaHHas I'OCT 6709—72
Harpust ruipoOKHCE, 4 I'OCT 4328—77
Amdorepuunn B OC 42-2051—99
Msco-nenToHHBIN OYILOH I'OCT 20730—75

6. TpeboBaHusa Ge30NMACHOCTH

IIpn BHIMOJHCHHHM H3MEPEHUH KOHLECHTPAUMH KIECTOK H CIOp HITaMMAa
Bacillus subtilis 24/ B Bo3ayxe paboueit 30Hb1 COOMI0AAOT:

* MIPABIUIA TEXHUKH 0€30MacHOCTH NpH paboTe ¢ XMMIYECKHMMHY PEaKTH-
BaMH B COOTBETCTBHH ¢ I'OCT 12.1.005—88;

¢ [IpaBWiIa 3JIEKTPoOE30NaCHOCTH NpHU paboTe C IJIEKTPOYCTAaHOBKAMM
B coorBeTcTBUH ¢ I'OCT 12.1.019—79 ¥ MHCTPYKUMAMH N[O IKCILTyaTalHH
mpudopos,;

 TpcOOBaHUA, U3JIOKEHHBIE B pYKOBOACTBE «[lonoxenue o6 opranusa-
UMy paboTel MO0 TEXHHKE 0e30MacHOCTH B MHKPOOHOIOTMYECKOH IPOMBILI-
nenHoctTH» (1980);

* nosiokKeHHs «MHCTpyKIMHU 110 YCTpONCTBY, TpeboBaHmsiM Oe30macHo-
CTH M JIHYHOM I'MTHEHB] MpH paboTe B MUKPOOHONOrHUYECKUX NadopaTopHsax
MpeaNpHATHH MUKPOOHOIOIrHYECKOH npoMbILLIeHHOCTH) (1977).

L

HomyckaeTca HCnoab30BaHUE NUTATENBHBIX CPEA K HX KOMNOHEHTOB, H3TOTOBJICHHBIX 10 APY-
rolt HOpMaTHBHOH ROKYMEHTALMH, NIPH YCHOBHH aHAJOMHYHOTO COCTaBa H KaYeCTBEHHBIX MOKa-
3aTENCH HE HHXKE, YEM Y YKa3aHHMX B 1. 5.2 naHHOH METOAHKH.

8
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Bce Buapl paboT ¢ peakTMBaMy NPOBOASAT TONLKO B BHITAXKHOM ILKAQY
npu paboraromied BeHTWIALHYA, padoTa ¢ OHOJIOrHYECKHM MaTepHAIIOM OCy-
mecTBiseTcs B 0okce, 00opyioBaHHOM OaKTEpHUHAHBIMH JAMITAMH.

7. TpeboBanus k KpaJaupuKaU oneparopa

K BemonHeHHO H3MEpeHH W 00paboTke HX pe3yabTaTOB HAOIYCKAIOT
ML C BBICLIMM HJIH CPEIHHM CIECHUANBHBIM O0pa3oBaHHEeM, NPOLUEIILHX
COOTBETCTBYKOUIYIO TOArOTOBKY H HMCIOUIMX HaBBIKM padoTel B olnacri
MHUKPOOHOIOrHYECKHUX UCCIELOBAHUH.

8. IlpoBeaenne H3MepeHnd

8.1. Ycroeun ombopa npo6 so3oyxa

s onpeneneHUs KOHUCHTpALHU MHKPOOPraHi3Ma NnpoH3BOAAT oT00p
npoO Bo3ayxa npu oMoy annapara Kporoea (n. 5, npumedanue 1) co cko-
pocTeio 10 1/MHH Ha NOBEPXHOCTb IJIOTHOM NMUTATENILHOH cpeAbl. Bpems oT-
Oopa onxoit npobrl Bo3ayxa 20 MuH. Annapar Kpotosa nepea KaxAbIM OT-
OopoM npoObl BO3AYXa TUWATENBHO NpOTHPAaKOT cruproM. OcoGEHHO THia-
TeJIbHO 00palaThiBaOT MMOBEPXHOCTh NOABHKHOIO AMCKA H BHYTPEHHIOK
CTEHKY NMpudOpa, HApPYXHYIO M BHYTPEHHIKOX CTEHKY Kpbliikd. Ha noasmxk-
HBIM JMCK yCTaHABIHUBAIOT NMOATOTOBICHHYIO HalluKy [leTpH co cpenoit, onHo-
BPEMEHHO CHHMMas ¢ Hee Kpbiliky. Ilpubop 3akpeiBaior. CONpUKOCHOBEHHUE
KpBILLIKY NpHOopa co cpenoii HeaponyctuMo, [locne ordopa npodel BO31yxa H
OCTAaHOBKH AuCKa NpHOOp OTKpHIBalOT, OBICTpO cHHMalT wamiky Ilerpu u
3AKPHIBAIOT KPHILIKOH OT jAaHHoM vawkv. Ha aue yamku Ilerpu crexnorpa-
(GOM OTMEYAIOT TOYKY KOHTPOJIA, BpeMs acnHpauuy 1 aary orbopa npooel. B
nepuoj ordopa npoObl BO3AyXa KPBILIKY Yaiuky IleTpu XpaHaT B CTEPHIIBHOM
nnaKkere U3 OyMary, IoJUdITHICHA WIH ApYyTrod CTEPWIBHOH €MKOCTH.

OT00p npod conpoBoKIAETCA COCTABIEHHEM aKkTa 0TOOpa rpodhl ¢ YKa-
3aHHEM MECTA, BpeMEHH H YCJI0BHIT o100pa.

8.2. Buunoanenue ananuia

Meton npeanonaraer y4e€r KOJHMECTBA THUINHMYHBEIX MO MOP(OJIOruye-
CKHMM MPHU3HAKaM KOJIOHHI, BEIPOCIINX HA 3—<4-€ CYT. [IOCIE 10CEBA BO3AyXaA.
IIpsiMO# MeTOA MO3BOIAECT YYUTHIBATE HA Yatike 10 200 KonoHHH.

[loarorasnuearoT MUTATENIBHYIO Cpedy: Cyclio-arap Wiy cpexy I poMel-
k0. Cycjio-arap rotoBssT 1o o0WEenpuHATON METOAHKE H3 KOHLICHTpPATa Cycia
NMUBHOTO HEOXMENEHHOro (1. 5.2) nyTeM pa30aBieHHs €ro JAUCTHIUIHPOBAaH-
HOH BoJoH 10 obmeil koHueHTpauun caxapoB 10 % (10° bamuunra), pH 7,0—
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7,2 (npu HeoOxonumocTu pH mosogsT a0 HeOOXOAHMOro 3HAYEHHA ITyTEM
nobasnenus 10 %-ro pacTBopa rHAPOOKHCH HaTpus) ¢ aodamsnenueM 2,0—
2,5 % arap-arapa. Cpeay I pOMBIKO roToBAT 110 OOMICTTPHHATOH METOLHKE U3
MACO-IIENTOHHOTO OyJIBOHA M Cyc/ia MHBHOIO HEOXMEJIEHHOI'O ¢ KOHIIEHTpa-
nueH caxapos 7 % (7° bannuura), B3sTeIX B cooTHolIeHuH 1 : 1, ¢ nobasne-
Huem 2,0—2,5 % arap-arapa, pH-cpeasr 7,0—7,2. O0uyo KOHUEHTPALUIO
Caxapos B CycJie OIpeaesoT N0 apeoMETpY.

[loxroropyieHHY1O Cpeay paciiaBifioT Ha BOAAHOM 0ane, OCTYXKarT 10
50—60 °C u xodasas10T B Hee pacTBOp am(poTepuLHa B B cTepHIBHON AHC-
TUJUTNPOBaHHOH Boae M3 pacuera 10 mxr amdorepuumHa B na 1 Mi1 mura-
TEABHO! CPpennl AN [NOAABNCHHA HOCTOPOHHEH BO3AYINHONR MUKOQIOPEL.

Y KaxJ0H napTHH MOATOTOBJICHHOR NHTATENBHON Cpeabl MPOBEPAIOT
pOCTOBBIE CBONMCTBA. MCHOMB3yeMble MHUTATENBHEBIE Cpeabl NOKHBEI obecre-
YHBAThL POCT MHUKPOOpPranuiaMoB Bacillus subtilis 24/] npy nocese UX B KOJH-
yecTBe MeHee 100 :xH3HecnOCOOHBIX KIETOK HEe no3aHee 24 4 npH TeMuepa-
Type 32—34 °C.

["'0TOBYIO NMUTATENBHYIO CpeQy THIATEIBHO NEPEMELIUBAIOT M PA3/IUBAIOT
no 20 Mn B crepiIbHble YalWIKH IleTpH, yCTaHOBJIEHHBIE HA FOPH3OHTAJILHOM
NOoBEpxHOCTH. YalllkM ¢ 3acCTHIBILEH CPeAoH NMOMEMAOT B TEPMOCTAT Ha Cy-
TKH npu Temnepatype 30—35 °C, nocae yero npopocuide yamxy OpakyrorT,
CTEPHIBHBIC YalIKH HCIOAB3YIOT U1 KOHTPOJIA BO3OyXa.

Kynetusuposaune npof Bo3nyxa, otoOpa”HbeIX coriiacHo n. 8.1, eyt
B Te4eHue 24 4y npu temneparype 32—34 °C ¢ nocieaynomuM y4eToM Bbl-
pPOCIINX THUNMHYHEIX KOJOHHH wramMma Bacillus subtilis 24/]. 11pu Heobdxonu-
MOCTH BBIPOCHIYIO KYJIBTYPY MOJABEPral0T MHKPOCKONMHYECKON HACHTH(HKA-
uuH (Okpacka Ma3kos — 110 I'pamy).

9. Beruuciienne pe3yabTaToB H3MEpPEHHS

Pacyer KOHUEHTPALMH KIETOK B IepepacyeTe Ha | M° BO3AyXa IPOH3-
BOJAT Nno GopMyJie:

K={UIx1000)xCxT,rne

K - xosnenTpanms mwramma Bacillus subtilis 24/] B Bo3ayxe, KIL/M';
[T — K0nM4eCTBO THITHYHBIX KOJOHHH, BRIpoCIIHX Ha Yauike [lerpu,
1 000 — ko3pbHLMEHT nepepacyera Ha 1 M° BO3AYXa;

(' — CKOpPOCTH acUpauuu BO3AyXa, JI/MUH;

T — BpeMs acnHpaili, MHH.

10
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10. Odopmaenne pe3yasTaToOB H3IMEpPEHUIH

Pe3ynsTatel M3MepeHHH OQOPMIAIOT NPOTOKOJIOM 110 NPHBEACHHOI]
dopMe.

IIpoTokoma Ne
OLICHKH COJep)KaHus MHKpooprauuiMa Bacillus subtilis 24/1
B BO31YX€C paboueH 30HBI

{. JlaTta npoBeJeHHs aHa1H3a i
2. Paboyece mecTo (mpogeccus padboraoliero)

Rl oy o e

WV -

3. Mecto o1O0pa npoObl (HazBaHUe H aipec OpraHu3alini, NpPoOH3BOJICT-
BO, TEXHOJIOTHYECKaA CTa/iis, Touka oThopa npobnl)

il el

4. Bun I;ﬁc:éoa'rﬁc)pnmca

o e

5. Jlata nociaeaHeR MeTPOIOTHYECKOH NOBEPKH 0OOpyaoRaHHA AN OT-
Oopa npod

e -,

6. IlutatensHas cpena, BpeMs MHKyOauuu

7. KonnuecTBEHHAs: U KAYECTBEHHAS XapaKTEpHCTUKA BLIPOCUIHX KOJ10-

HUIT (KONMUYCCTBO TUIMHYHEIX KOMOHHH, MOPQOIOrHUYecKUe NPH3IHAKH, OKpa-
cka 1o ['pamy)

syl e

alb R . — A

8. Pe3ynpTartel HACHTH)HKAUHH MUKPOOPTaHH3MOB C YKa3aHHEM METOo,1a

I A g

P TR

9. PesynwTartel pacuera KoHueHtpauuu Bacillus subtilis 24/

el —

I L kbl —— i

10. CooTHOMIEHNE MOJIYYEHHBIX pe3ynbTaToB ¢ yposHeM [TIKp 3,
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