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YCTOMYUBOCTHb ATTEHYUPOBAHHOI'O IITAMMA E.COLI 64K
JKEJTUM U COJITHOM KUCJIOTE

AHHOTAHUSA

W3ydeHa yCTOWYHMBOCTh aTTEHYHUPOBAHHOTO mramma E.COli 641" k »emdum W COJSIHOW KHCIIOTE.
Y CTaHOBICHO, YTO HAKOIUIEHHE OMOMACChI MCCIIEyEMOro ITaMMa 3aBHUCENI0 OT KOHIIEHTPALUY KEITIH B
cpene. IIpu BeIceBE CyCIIEH3UM UCCIIEYEMBIX KYJIBTYP B Pa3BEIACHUH - 10° na MIIA, Bepocinx B MIIb ¢
COJIep’KaHUEM PA3INIHBIX KOHIICHTPAINN JKEITYU U COJNITHON KHUCIOTH uepe3 24 u 48 yacoB Habmromancs
POCT TECTHPYEMOT'0 IITaMMa CO cpel, coaepkammx 10 20% xemun u 10 1,5% CoISTHOM KHUCIIOTBHI.

B cpenax c conepxanuem 30 u 40% sxemuun u 1,8%, 2,0% u 2,5 % consHON KMCIOTHI pocTa MITaMMa
E.coli 641" ne nabnroanock.

KiroueBble ciioBa: mramm €.Coli 642, xenmub, CoNsHas KUCIOTa

Jlns BeTepuHApHOW NPAKTUKU B KA4yeCTBE CPEJICTB, NMPEAHA3HAUECHHBIX JJIS KOPPEKLUU
KUIIEYHOI0 OMOLIEHO03a, CTUMYJSLMHM OTKOPMA, IOBBIIIEHUS €CTECTBEHHOW PpEe3UCTEHTHOCTH
MOJIOJIHAKA  MPEJIOKEHO  JIOCTAaTOYHOE  KOJMYECTBO  OTEUECTBEHHBIX W HMMIIOPTHBIX
IpOOMOTUYECKUX NPEenapaToB pasIMYHOIO BUIOBOIO COCTaBa. OJTH Ipemnaparbl HE HMEIOT
IPOTUBOMNOKAa3aHU K NPUMEHEHHIO U B KOMIUIEKCE C BETEpUHAPHO-CAaHUTAPHBIMU
MEpONPUATHIMHU MOTYT  TOJIOKUTEIbHO  BIMSATH HAa  OPraHU3M  >KUBOTHOTO.
NMMyHOOHOIOTHYECKHE TTpenapaThl HA OCHOBE UBBIX OakTepuidl, aHTAarOHUCTUYECKU aKTUBHBI
B OTHOUIEHHWM BO30yIuTeNned MHQPEKIMOHHBIX OoJIe3HEH M HE OKa3bIBAIOT OTPULATEIHHOIO
BJIIMSIHUS HA IIpEJICTaBUTeNeN KUIIeYHOH MUKpOQuiopbl. [Ipy nX UCHOIb30BaHUN CTUMYIHPYETCS
UMMYHHBI OTBET OpraHu3Ma >KHMBOTHBIX, BO30OHOBIISIETCS HOPMOOHMOLIEHO3, MpPH 3ITOM
INPOAYKTHI JKMBOTHOBOJCTBA OCTAIOTCS JKOJOTMYECKHM YUCThIMU. llpu monbope mone3HsIx
MHUKPOOPIaHU3MOB CJIE€IyeT YYUTHIBATH MHOTO YCJIOBHM M MOAOHpPATh LITAMMbl HEOOXOIUMO U3
00JbIIOr0 KoJM4ecTBa OaKTepHil, KOTOpble 00J1alal0T BBICOKOM CKOPOCTBIO pocTa U OBICTPO
IIPWKUBISIOTCS B CPEIE JKEIYJOUHO-KHUIIEYHOro TpakTa [1,2].

Mexanu3m JeicTBUSL TPOOMOTUKOB MPOSIBISIETCS B UX CIHOCOOHOCTH AKTUBHO 3aCENSATh
KENyJOYHO-KUIIEYHBIH TPaKT, MPOU3BOAUTH OMOJIOTHYECKH AKTHBHBIE METAOOJIUTHI, KOTOpHIE
o0ecrieunBalOT WX BBDKMBAEMOCTb B 0Oopb0€ ¢ MaTOreHHBIMM MHKPOOpraHHU3MaMu,
YCTOMYMBOCTH K JAEUCTBHUIO KelylnoyHoro coka u xemun [3]. Ilostomy mowuck
MUKpPOOPTraHU3MOB, KOTOPbIE MOXHO HCIOJb30BaTh B KauyecTBE MPOOMOTHKOB, MPEACTABISET
co0Oi OCHOBY Ui pPa3pabOTKHM NPOOHMOTHYECKOro IMpernapara M MpPOBENEHHUS HACTOSIIMX
HCCIIEJOBaHUM.

B 3amauy wuccienoBaHMil BXOAWJIO ONPEIEIEHHE YCTOMYMBOCTH AaTTEHYMPOBAHHOTO
mrtamma £.Coli 6417 K skedu U CONITHOM KHCIIOTE.

MeToabl NpoBeeHUs UCCIeT0BAHUIM

OObekTOM WuCchaenoBaHus sBwics Imrtamm E.coli 641, mnonydeHHBId B pe3yibTare
MIPOBEJCHHONW CEJIeKIMOHHON pabOoThl € LEJIbI0 HCIOJB30BAHUSA €ro B MEPCIEeKTHBE IS
W3TOTOBJICHHSI MPOOMOTHYECKOTO Tpernapara.

Onpeoenenue yemotivusocmu k ocenyu. llItamm E.coli kymerusuposanu va MIIb (pH 7.0-
7.4), conepxanieit 1,5, 10, 20, 30 u 40% >xemuu. B skcnepuMeHTax HCIONb30BAIU MperapaT
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xemun  MeauuuHckuid  (Chole medicata), conmepxammii HaTypajgbHYIO Iy3BIPHYIO JKETYb
KPYITHOTO pOTaToro cKoTa.

Uccnenyemyto kynbrypy E.cOli kynpTuBUpOBaiu B TeucHue 24 1 48 4acoB. Y CTOWYMBOCTH K
JKEJTYU OIPEEIISUIH 10 YPOBHIO HakoIuleHus 6uomaccel, namenenuto uucina KOE u pH cpenpi.
KonnuecTBO  JKM3HECNOCOOHBIX  KJIETOK Oaktepuii B 1 Mi cycmeH3uu  (YUCIO
kojoHueoOpasytonux eauanil — KOE) onpenensiu MeTonoM mpeaenbHbIX pa3BefeHui (0T 102
110 109) P BBICEBE Ha IUIOTHBIE nUTaTeNbHbIe cpenibl (MITA).

VY4er pe3ynbTaToB NMPOBOIUIM MOCTIE BHECEHUS CYCIIEH3UH KYJIBTYpP pa3HbIX pa3BeACHUN Ha
MIIA u KyJIbTUBUPOBAHUS UX B TEPMOCTATE IIPU 37°C B Teuenne 18-20 yacoB IIyTEM IIOJCYETA
BBIPOCIIIHUX KOJIOHHIA.

Onpeoenenue ycmotiuugsocmu « coaauoi kuciome. OmpenencHne YyBCTBUTEIbHOCTH
mramma E.coli k conmsHoOl kuciore mpoBoamInd (HOTOKAJOPUMETPHUYSCKUM METOIOM 10
W3MCHCHUIO ONTHYECKOH TUIOTHOCTH OYJIBOHHBIX KYJIBTYp MpPH JOOABICHUU PA3ITHMYHBIX
KOHIIEHTPAUN COJISTHOWM KHUCIIOTHI, KOTOpas CpaBHUBAJIACH C KOHTPOJIEM, IJie HAOMIOAANCS POCT
UCCIICyeMON KyJIbTYyphl B cpelax 0e3 Hau4us COJITHOH KHCIOThL. B KauecTBe 3TajIOHHOM
KyJbTYpbI UCTIONB30BaH iTamm E.coli 04.

tamm E.coli xyapTuBupoBanu na MIIb (pH 7.0-7.4), coaepxarieii 0,1%, 0,2%, 0,5%,
0,8%, 1,0%, 1,2%, 1,5%, 1,8%, 2,0% u 2,5 % consanoit kucnotsl. MukyOupoBanu B TeueHue 24
u 48 uyacoB. PesynbpTaThl pocra uccienyeMol KynbTypbl B nurtarenbHbix cpenax (MIIB) c
cojJepKaHueM W 0e3 coJepKaHUs COJITHOW KHCIOTHI NMPOBOAMIM dYepe3 24 u 48 dacos
KyJITHBHPOBAHHMS Cpejl B TepMocTate mpu 37°C.

PesyabTaTsl HcciienoBaHus U 00Cy KIeHHe.

Pe3ynbpTaThl nMccnenoBaHUs MOKa3ald, YTO HAKOIUIEHHE OMOMAcChl MCCIEAYEMOro IITaMMa
3aBHCENI0 OT KOHLEHTPALUHU keluu B cpene. Ilpu BbiceBe CycleH3UH HCCIeAYEeMBIX KYIbTYp B
pa3BellEeHNUH - 10? na MIIA (onpeneneHue KUBBIX KJIETOK), Belpociux B MIIb ¢ conepxanuem
pa3IMYHBIX KOHIICHTpanui sxkenun uepes 24 u 48 yacoB Habmromancs poct mramma E.coli 64T
co cpen, coaepxkamux 1%, 5%, 10% u 20% xemumn.

Haubonbmas 6uomacca HakammBanach Ha 1 cyTku (uepe3 24 yaca) KyJbTUBHPOBaHMS,
KoHIeHTpanus 6akrepuii utamm E.coli 64 (KOE) npu BeiceBe ¢ pa3BeeHHs 10° KOE paBHsICA
91 KOE u3100.

Tutp GakTepuil mpu BICEBE UCCIEyEeMON KyJIbTyphl depe3 48 4acoB paBHSUIICA B CpEeAHEM
64-72 KOE u3 100.

Poct mtamma E.coli64I” Ha cpenax, comepxaieit 30 u 40% sxenuu He HaOIIOAANICS.

Onpedenenue uyecmeumenbHocmu OAKMEPUYUHNPOOYYUPVIOWUX UWIMAMMOE SUlePUXull K
CONAHOU KUCTIOme

OmnpeneneHre 4yBCTBUTEIBHOCTH mTamMMa E.COli 6417 K COJSHON KHCIIOTE MPOBOIWIN
(OTOKAIOPUMETPUUECKAM METOJIOM IO HW3MEHEHHMIO ONTUYECKOM IUIOTHOCTH OYyIbOHHBIX
KYJIbTYp NpHU A00aBICHUN Pa3IMUHBIX KOHIEHTPALUI COJISTHOM KUCIOTHI, KOTOpasi CpPaBHUBAJIACh
C KOHTpOJIEM, TJe HaOIr0aloch pa3sMHOXKEHUE MCCIEAYyeMbIX KYJIbTYp B cpelnax 0e3 Hanuuus
COJISSHOW KHCJIOTBI. B KadecTBe STaJOHHOM KyJabTyphl HMcHojib3oBanu mramm E.coli 04 (S —
dopma).

OnHOBPEMEHHO, YCTOMYMBOCTh K COJSTHOM KHCIIOTE HUCCIENYEMBIX KYJIbTYp JIIEPUXUN
OTpeNieNsIN 10 YPOBHIO HakorjieHus Ouomacchl, u3mMeHenuto uucna KOE u pH cpensr
KonuyecTBO  KM3HECHIOCOOHBIX  KJIETOK  Oaktepuit B 1 oM’ cycneHsun  (YHcIiio
KosioHreoOpaszyronux exuHul — KOE) onpenensiyu MeTooM npenenbHbIX pa3BeaeHUN (0T 10
hif) 109) MIPH BBICEBE HA TUIOTHBIC MUTaTeNbHbBIE cpenbl (MITA).

Kaxnpiii mramMM uccienyeMmsix KyapTyp BelpamuBaiu Ha MIIb (pH 7.0-7.4), coneprkameit
0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, 1,5%, 1,8%, 2,0% u 2,5 % consHo#i kucioTsl. IlITamMmMeI
KyJIbTUBUpPOBIM B TeueHue 24 u 48 wyacoB. Pe3ynpraTel pocTa HCCIEAYEMBIX KYJIbTYp B
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nutaTenbHbIx cpenax (MIIB) ¢ comepxkanuem u 6€3 comep kaHus COMSTHOW KUCIOTHI MPOBOIUIN
yepes 24 u 48 yacoB KyJIbTUBUPOBAHUA CPEJl B TEPMOCTATE MPU 37°C.

N3yuenns PE3UCTEHTHOCTU LITaMMOB SUIEPUXUN K COJITHOU KHUCJIOTE
(bOTOKOTOPUMETPUUECKHM METOJIOM IMOKa3ajH, YTO NMpHU ydere uepe3 24 yaca HaOIrOAaNCA pOCT
uccnenyemoit kynbrypbl E.coli 64T B Cpedax C COAEPKAHUEM COJISIHOM KHUCJIOTHI B
koHneHntpauusx 0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, u npu ucciaeqoBaHUM BBIPOCIIMX
mTaMMOB uepe3 48 4YacoB OTMEYEH pPOCT B Cpelax, COJEpXKAlllUX COJIAHYIO KHCJIOTY B
koHnenrpanusax 0,1%, 0,2%, 0,5%, 0,8%. B konTposne (Ha cpemax, HE COJAEPIKAIIUX COJITHYIO
KHCIJIOTY) HAaOII0aJICs pOCT BCEX KYIBTYD.

[TapannensHO H3ydanu YCTOMYMBOCTH HCCIEAYEMOH KYJIbTYpPhl DJIICPUXHI K COJSHOU
KHCJIOTE 110 YPOBHIO HaKOTUICHUsI OMOMACChl METOJIOM IpeIebHBIX pa3BeaeHui (0T 102 o 109)
IpU BBICEBE BBIPOCIINX KYIbTYp (4depe3 24 u 48 4acoB) Ha IJIOTHBIE MUTATENbHBIE CPEIbI
(MIIA).

Pe3ynbraToB omnbiTa yYUTHIBAIA IPOBEICHUEM O/ICUETA BBIPOCIINX KOJIOHUW MOCIE MOCEBa
CYCIIEH3UM HCCIENYeMON KyJIbTYpbl pa3HbIX pa3BereHuil Ha MIIA u KyJbTUBHpPOBaHHUS UX B
TepMOCTaTe MpHU 37°C B reuenue 24 4acos.

HccnenoBanus nokasaiu, 4To MpH BbIcEBE 24-4acoBOW CYCIIEH3MM UCCIIETYEMOMN KYJIbTYpBI
B pa3BEJICHUU - 107 na MIIA (ompezenieHne JXUBBIX KJIETOK), Beipocux B MIIb ¢ conepxanuem
COJITHOM KUCHOTHI B KoHIeHTpanusix 0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, 1,5%, 1,8%, 2,0% u
2,5 % poct Habmogancs co cpen, coaepxamnux 0,1%, 0,2%, 0,5%, 0,8%, 1,0%, 1,2%, 1,5%
COJITHOM KHCIIOTBl. AHAJOTMYHbIE PE3yJbTaThl ObUIM IOJIyY€Hbl IIpU BbICEBE 48-uacoBoi
CYCIIEH3UH UCCIIEYEMOU KYIbTYphl B T€X K€ KOHLUEHTPALUAX. KOJIMYECTBO BBIPOCIIUX KOJIOHUMN
mramma E.coli 6417 cocraBui B cpeHeM ot 55 10 64 KOJOHHIA.

BriceBsl co cpen coaepxammux 1,8%, 2,0% u 2,5 % consiHON KUCIOTHI HE JalM poOCTa
HCCIIeyeMOM KyIbTYphl, HE3aBUCUMO OT DKCIO3UIIUU KYJIbTHUBUPOBAHUS.

Takum oOpazoM, arTeHyupoBaHHbIH Mmtamm E.coli 641" obnamaer omnpeneneHHON
YCTOMYMBOCTBIO K JKETYM W COJISTHOM KHCJIOTE, YTO TO3BOJSET HaM IMPOBOJUTH JalIbHEHUININE
HCCJICTIOBAHMSI C [ENbI0 UCTOIB30BAHUS IAaHHOTO IIITaMMa B Ka4eCTBE MPOOHOHTA.
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ATTEHYUPJIEHT'EH E.COLI 647 LITAMBIHBIH OTKE )KOHE T¥3
KbIIIKBIJIBIHBI TO3IMAIJIII'T

ATttenyupiieHret E.coli 641 TITaMbIHBIH TO3IMAINIT 3€pTTENTEH.
3epTTenreH IUTaMHBIH OWoOMacca >KMHAYbl ©T JKOHE Ty3 KBIIIKBUIBIHBIH KOHICHTPALUSICHIHA
OalTaHBICTHI €KEHI aHBIKTAJIABL. Op TYPIi KOHICHTPANHAIA OT KOHE TY3 KhIMIKBUIBI Kockrran EINIC
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ecipinren E.coli 64" ecinniunif 10% mopexecinne cyiiburtsuran cycrensmsicbi EITA ceGinzi xacarbi,
24-48 cararran keiin 20 maiibi3ra oT jxkoHe 1,5 maibI3ra OeiiH Ty3 KBIIIKbUIBI KOCBUIFAH OpTajapia
3€pPTTEITCH IITAMHBIH 6CYi aHBIKTAJIJIBI.

30%, 40% ot xone 1,8%, 2,0%, 2,5 % Ty3 KBIIKBUIBI KOCKUTFaH opTanapaa E.coli 647 mraMbIHbIH
ecyl 6aliKaMabl.

BIYASHEV K.B., KIRKIMBAEVA J.C., BIYASHEV B.K., ERMAGAMBETOVA
S.E., ZHOLDASBEKOVA A.

RSE "Kazakh National Agrarian University” KS MES RK, Almaty, Kazakhstan

STABILITY OF ATTENUATED STRAINS E.COLI 64I' TO BILE ACID AND
HYDROCHLORIC ACID

Summary

Stability of the attenuated strain of E.coli 64T to bile and hydrochloric acid. Found that biomass
accumulation test strain was dependent on the concentration of bile in the medium. At sowing the test
suspension cultures at a dilution 10% on MPA at grown in MPB containing various concentrations of bile
after 24 and 48 hours was observed with growth of the strain E.coli64I" containing 20% of bile and 1.5%
hydrochloric acid.

In media containing 30 and 40% bile and 1.8%, 2.0% and 2.5% hydrochloric acid E.coli 64T
growth was not observed.

Key words: strains e.coli 64r, bile acid, hydrochloric acid

Practice veterinary medicine as a means intended for the correction of intestinal
biocenosis, stimulate feeding, increase the natural resistance of calves offered a sufficient
number of domestic and imported products of different probiotic species composition. These
drugs do not have contraindications to the use and in combination with the animal health
interventions can have a positive influence on the body of the animal. Immunobiological
preparations based on live bacteria antagonistic activity against infectious diseases and is not
detrimental to the representatives of the intestinal microflora. Using them stimulate the immune
response of animals, normobiocenosis resumed while livestock products are environmentally
friendly. The selection of useful microorganisms should consider many conditions and strains to
select from a large number of bacteria, which possess a high growth rate and quickly
engraftment in the gastrointestinal tract [1, 2].

The mechanism of action of probiotics is manifested in their ability to actively colonize
the gastrointestinal tract, to produce biologically active metabolites, which ensure their survival
in combating pathogenic microorganisms resistant to gastric juice and bile [3]. Therefore the
search for microorganisms which can be used as probiotics, is the basis for the development of
probiotic and these studies.

The task of the research was to determine the stability of an attenuated strain of E. coli
641 to bile and hydrochloric acid.

Research methods

The object of the study was the strain E. coli 641" obtained as a result of selection in order to
use it in future for producing probiotic.

Determination of resistance to bile. E.coli strain was cultured on MPB (pH 7.0-7.4)
containing 1.5, 10, 20, 30, and 40% of bile. In the experiments, the bile Medical (Chole
medicata), containing the natural bile of cattle.

E.coli culture studied for 24 and 48 hours. Resistance to bile was determined by the level of
biomass accumulation, changes in the number of CFU and the pH of the medium. The number of
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viable bacterial cells in 1 ml of the suspension (number of colony forming units - CFU) were
determined by the method of limit dilutions (from 10% to 10%) in seeding on solid nutrient
medium (MPA).

Analysis of results was carried out after making suspension cultures at different dilutions and
MPA culturing them in an oven at 37° C for 18-20 hours by counting grown colonies.

Determination of resistance to hydrochloric acid. Determination of the sensitivity of the
strain E.coli to hydrochloric acid was performed by photocalorimeter method in changing the
optical density of broth cultures by the addition of various concentrations of hydrochloric acid,
which was compared with the control, which an increase in the study of culture in media without
the presence of hydrochloric acid. As reference culture strain of E.coli 04 was used.

Strain E.coli was cultured on MPB (pH 7.0-7.4) containing 0.1%, 0.2%, 0.5%, 0.8%, 1.0%,
1.2%, 1.5%, 1.8%, 2.0% and 2.5% of hydrochloric acid and incubated for 24 and 48 hours. The
results of the study of growth in culture medium (MPB) with and without contents of
hydrochloric acid was conducted at 24 and 48 hours of culture media in an incubator at 37° C.

Results and discussion.

The results showed that the accumulation of biomass test strain was dependent on the
concentration of bile in the medium. At seeding the test suspension cultures at a dilution of - 102
MPA to (determination of living cells) grown in the MPB containing various concentrations of
bile after 24 and 48 hours was observed growth E.coli 641" with media containing 1%, 5%, 10%
and 20% of bile.

The greatest biomass accumulated to 1 day (24 hours) culture, the concentration of bacteria
E.coli 64 (CFU) during sowing with dilution 10> CFU amounted to 91 CFU from 100.

The titer of bacteria when sowing in 48 hours amounted to an average64-72 of 100 CFU.

E.coli 64I" growth on media containing 30 and 40% of bile was not observed.

Determination of the sensitivity of strains of Escherichia, producing bacteriocin, to
hydrochloric acid

Determination of the sensitivity of the strain E.coli 64G to hydrochloric acid was performed
by photocalorimeter method for changing the optical density of broth cultures by the addition of
various concentrations of hydrochloric acid, which was compared with the control, where there
was duplication study of cultures in media without the presence of hydrochloric acid. As
reference culture strain of E.coli 04 (S - form) was used.

Simultaneously, the resistance to hydrochloric acid of Escherichia determined accumulation
level of biomass change in the number of CFU and pH. The number of viable bacterial cells per
1 cm3 suspension (number of colony forming units - CFU) was determined by limiting dilution
(from 107 to 10°) when sowing on solid nutrient medium (MPA).

Each strain was grown in MPB (pH 7.0-7.4) containing 0.1%, 0.2%, 0.5%, 0.8%, 1.0%,
1.2%, 1.5%, 1.8%, 2.0% and 2.5% hydrochloric acid. The strains were cultured for 24 and 48
hours. Results of the growth in the test culture medium (MPB) with and without contents of
hydrochloric acid was conducted at 24 and 48 hours of culture media in an incubator at 37° C.

Studies of resistant of Escherichia to hydrochloric acid by photocalorimeter method showed
that when the observed after 24 hours growth E.coli 64T culture in media containing
hydrochloric acid in concentrations of 0.1%, 0.2%, 0.5%, 0 8%, 1.0%, 1.2%, and the study of
strains grown within 48 hours marked growth in media containing hydrochloric acid in
concentrations of 0.1%, 0.2%, 0.5%, 0.8% . In the control (in media containing no hydrochloric
acid) was observed growth of crops.

Parallel study investigated the stability of Escherichia to hydrochloric acid accumulation
level of biomass by limiting dilution (from 10? to 10°) when sowing crops grown (at 24 and 48
hours) on solid nutrient medium (MPA).
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Conduction of the experimental results taken into account counting of colonies after plating
a suspension culture under study at different dilutions of MPA and culturing them in the oven at
37°C for 24 hours.

Studies have shown that when sowing 24-hour culture in the suspension investigated dilution
- 10% in MPA (determination of living cells) grown in the MPB containing hydrochloric acid in
concentrations of 0.1%, 0.2%, 0.5%, 0 8%, 1.0%, 1.2%, 1.5%, 1.8%, 2.0% and 2.5% increase
was observed with media containing 0.1% 0.2% 0 5%, 0.8%, 1.0%, 1.2%, 1.5% hydrochloric
acid. Similar results were obtained when sowing 48-hour study the suspension culture at the
same concentrations. Number of colonies E.coli 64I" averaged between 55 and 64 colonies.

Seeding with media containing 1.8%, 2.0% and 2.5% hydrochloric acid gave no growth
culture under study, regardless of the exposure of cultivation.
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