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ABSTRACT 

T11C~ cullure oj laclic acid producing baclerlo. (UV3) was added to rcJri~J(!ralcd raw 

milk in order 1.0 inhibit (he development oj coliform !JQe/erla. TIle in/tiiAlon) ae(iuil !1 q[ 

different Inoculation levels of lJ\D w td pH ciWII!)CS luere o/}serlX?U during slomgc at 

7°C. The surolool oJE. calf 0'57:1-17 durillg s(oragt' at ?DC ill s lerili7.. c?(1 milk il1oculCl/ eel 

WiUl LAB were evaluated altd inocu/a/ioll /eucls oj 5 .\: 1O i' Wid I x lOS cJII /1II1 oj LAn 

were s ignljkanLl!) reduced the growth oj E. coli 0 157:1-17, Tllis stuU!) s llmJcsl s Ilwt U \ f3 

could be used as an eJTecUue control oj E. coil 0 ,57: [-/ 7' 

INTRODUCTION 

61 

M;) ny mi croorganisms ean spoil mlU{ o.lld dairy producLs . The of shorHlgc In the ndlk su pply 

to \;)rge processing faclllUes o.t certain Umc:s of Ule year hos led 10 an Inc reased Inte rcst In ways 

of prolonging Ule slorage life of r;)w ml11( (Griffiths ct 01.. 1987). DailY Indli s tlY practices 

n::s(?OnSlblc for extended rr.frlgcrated storage hefore pasle urlzollon (Cousin. 1982). Storo.ge of 

raw milk under rdrlgelation selec ls for growth of psyehrotrophl c col lfon ns. These b<tclcrla 

diminish mlll{ quality uy llIeans or growUl <lnd production of protcolyllc cnzyme tilnt t1egm<.le 

variOUs milk components (Fnubairn ond Low, 19861 . More aUcnUon hilS been focused on the 

usc of laeUe acid bacteria to Inhibit Ihese baelclia\ grolVth In ralV milk (Juffs ami Babel. 1975). 

Problollc bacte ria and their health effecls a rc a focu s of Intc llsh'c Inl cmaUonal ]·cscarch. focus 

has generally been on Incorporation of seleCLcd stratn of LacLouacillus spp. Inlo mill, In ordcr to 

exert poslllv ~ heallh effect . the microorganis ms nced to bc viable . activc and abundant in lIle 

concen lraUon of alleast 106 efu g-I In the product throughout the s peclfk shelf lift! according to 

Vlnderola et nt. (2000) . Due to the seventy of the food borne Illness C'..fI uscd by Escherichia coli 

°157:1-1 7, Il has become one of Ul e food lnc.luslry's prlllH"lI'Y conce rns In Ille :-;a fely of fooel 

produc ts. Consuming food co ntamln;)lec.l wllh E. colt 0 157:1-17 can Icad to a severe Jnlcslinal 

llisorder s llch as hemolThaglc .... oltUs. which If nol treated. can rcsult In hemolytic urcmic 
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syndrome [H US) which may e~rLlSC re nal failure and possIble lI ea th. Fooel of ~nllll,,1 odgln have 

been 1h <..: pr imary source of 1::. coij °157+17 and suus<..:<]uelll oulbrea\<s. 2.-t .G% of the rDW ml1~; 

samples showed e. eoU coun ts above 5 x 104 cfu/m! (lTC, 2004). The purpose of 11115 study was 

to tlclcrnline U1e cffecUven ess of lactic acid brlclcrla or problotle bDeLc rla added Lo refrlgeraled 

milk as an Inhibito r of Coliform bac lerlal growUl ::md to dclcnnlnc If Laclobacl1ius s pp. can exert 

Inhibitory aclloll on E. coil 0 I S7:H7 at 7°C 011 ste r!ll:tccl mille 

MATERIAL AND ME'lRODS 

R;}w milk samples were collected frolll 10c::!1 cheese fa.e toriel; ami examl1led by storch tes t to 

detect lhe heat· treated mllJ{. In experiments Involving inocul"Uoll willi E. coli 0IS7:H7' lhe 

stcrillzed milk purchased from loen! supcnll;}rket. COlirOl"lll counts on lhe ste rili zed milk were 

7.cro/llll. 

Ocganisms: 

L.aelob;teillus loclls eullllJ"l~S ;} nd E. coli °157:1-1 7 sLr;} 11I were o\)toinc(1 frolll Mlcrob lol oglcal 

l{eSOUrccs Celll:!', CaIro Mlrcen·Egypl. tllC Egyptian M icrobial Cultu re Collcclion (EMCC). 

Pceparation of microorganisms: 

Frozen eonl:cnlralcd cultures of Lactobacillus laells wcre pl"cp;}rcd hy Inocu lating by (0.1%. 

V /V) Man Rogosa Sharp (MRS) brolh willi mJlk f:: f9WII wllmcs. Incubating at 3"7°C for 24 !Irs 

and ccnt.r1fuglng ot 2500 x,g for 10 min aL .-t°C. The cell pellet W;:I$ rcslIspcnded In 20 nIl. or cold 

sterile 1H.)n fat mlllt to yield ... pO[lu!aUoil or np pro>: !l1Lalc ly b.:l09 e rU / llll. 111e resu lUng 

COllccnLralcd culture W::lS dispensed In 2 g porllons Into cryogcnic vials and fr07.en at -1960C In 

liquid nitrogen until needed, E. coli 0157:H7 culLurcs were maillta ined In culture a::;ar ot 5°C, 

then grown In nu trient broth at 37°C ror 24 Ins to bei ng used in lile cx pcrhncnL Twcnly·four 

ho ur culture was sed iment by ccnl1ifugallon and pellets werc resuspended In 0.1 M pol...'\ssluill 

phosphatc buffer (pH 7.0). The cell suspensions wcre serially dil u ted to an apprOXi mate nnal 

concentration of 105 cfu/m!. 

lnhlbltlon of Coliform growth: 

The cultures were adjus ted La pH G.7 wllh NaOH (5NJ prlol" to aLldlLion to mille Appropriate 
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uJnount of a concentrated cullure of L. laclls were added to raw tnlllt {200 mil In sterile co nIcal 

flusks (500 011) to y ield population of I x lOG cfu / ml. I 1·-. 107 cfu /1ll1 amI I x 108 cfu/m\ of L. 

lactis. A sample wit.hout lactic acid bacteria was a COIH :OI. l1lC control and Inoculated mJll<s 

were Incubated a t 7°C for 48 !irS. Collfom . counts were delennlned on days 0 and 2 by pJaung 

appropriate dllu Uons us ing the pour plate method on VIolet Red Bile Agar (VRBA). VRBA plates 

WC~'C Incubated a t 3"1 ... C for 24 hrs. On tiny 0 the total numbel' of \<lc lobacl!!us present were 

determined by plating approprtate d ilutions on MRS n.gnl". MRS agar plntes were Incubated a t 

37 ... C for 48 hrs. 

Inhtbltlou of E. coli gro'ol:a:h: 

Appropriate amounts of eonccntrnlcd cu ltures were added to sterlllzcd mlllt (200 ml) In sterile 

conica l fl o.sks (500 mil to yield popu JaUon of 5 ;\ 107 a nd I ;\ loB c fll / mi of L. lacUs. Also. 

samples were lnocu!a.ted with E. call 0 157:H7 to yield Initial population of 1 x 105 cfu /ml of E. 

coli strn ln . An unlnoculated samples served ns 0. ncgatlve con(rol. TI1C control and Inocu lated 

stcrlllzed mlU<s were Incuba.teu at 7°C. One flask from cach trealment was analysed on dnys 0, 2 

and 4. l'lumbers of lactobaeHlus was deterr.llned as descrlbcd In lhe IlrCv!ous par::lgmph and 

countrng of E. coli 0157:H7 was achieved by su rface direct pbllng of dec imal dlluUons of 

prepared samples (APHA. 1992) In which 0. 1 ml of each serial dlluUon was su rface platcd Into 

Sorbllol- I.·IacConltcy agar aod Ineubateu at 37°C ror 24 hrs. 

Determination of pH : 

pH. or milk samples wcre dclermlned by using pHmeler llIood SA720 10 rlon . USA) . 

Statistical ana}:'sis : 

SlaUsllcal analysis were done us ing SAS (UttcU ct aI .. 1991). 

RESULTS 

DISCUSSION 

111e results given In Tables (l and 2) showed thal on day 0 there werc no s lgnlOcant changes 

or dlrrercnees (P > O.O~) In Ul e pH of bOUI control arid L. lacUs inoculated samples. After 2 days 

of s lorage at 70C there were slgr-:incant declines In U1C pH ~mplcs inoculated willi L. lacUs . 

There was an addlUonal significant decline (P <: 0.05) In the pH values after 4 days of s torage of 

steri llzed milk at the same temperatu re. Addition of lactic acid bacteria to raw milk resultcd In a 

0 .17 to 0. 1 unll deere.lse In pH In 2 dnys al 70C. Although ~ s hnllar drop (0.17 to 0 .1 unll) In pH 

was obtained In sterilized milk In 2 days at 7°C additional 0 .36 to 0 .3 1 unit decrease In 4 days 

at 7°C. Nearly slmllar findings were rcported by GrHfitlls ct aI . (1991) (tnt! Brashears and 
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Dune (1999). However. other workers have reporteci dramatlca lly pH (Jrop (6.S to 4.01) of 

Inoculated milk wuh l<leUc acid b."eterla over 36 hI's at 30°C (El·Gnune ct al.. 1992 and 

Ronland ot d .• 2003). There was no such pH drop during refrlgerillccl storage or mllk 

containing lacUc acid bacteria. could be explained according to Chaupagnc et aI. (1990). who 

reported that lacUc ae ld bacteria did not show much growth al 7oe. L. lacUs popula llon of I x 

106. 1 x 107 and 1 x 108 cfu/ml had no an InluullOlY cITect 0 11 lolal nWlIlJcr or Collfonn bacteria 

during storage of raw milk at 7oe. On day 0 and after 2 days there wc re no Significant dirrerenee 

(P> 0.05) among the numbers of Coliform bacteria for the four treatmcnts although. there we re 

signIficant declines In the pH of samples Inoculated wllh L. laWs artcr 2 days at lhe stlrne 

temperature. On contrary. ReJnhelmer et Ill. (1990) found UwL U1C Inhlb!lory activity of ccll rree 

nitrates of laeUc cultures against 0. number of ColiforJll \Juctcrla was Inversely proportion;cl to the 

pH. ~xperlmenls Involving Ole direct uppllcallon of L. laells to other foo<.l. freshly slaughtered 

\Jecf and pori( carcass ~mples . resulted in slgntncant rcductlon In thc growth of collrorms a t 

S ... C for 6 days (Senne ond GWllnnd, 2003) . L. IJeUs POpulilUons of 5 x 107 and I x lOB dU/lnl 

had an inhibitory cITed on lola l numbers of E. call 0 157: 1-1 7 during s iorage In sterile milk at 7°C. 

On day 0 there were no SIgnificant differences (P > 0.05) among the InlUal populations of G. coli 

for U1e U1ree trco.tmcnt. Mer 2 days of stornge at 7oC, there were slgnmc~nt declines In number 

of II. coli 0157:H7 for treatments conto.lnlng 5 x 107 ;)nd I x lOB cfu/m! of L. lac 115. 'lliere were 

an uddlUonal slgnilleunt oceHne (P < 0.5) In thc nU1Ilbers of cells of E. coli afl~r 4 days of storage 

for the same two treatments. The number of cells of E. coli 0 J 57:1'17 dId not change (P > 0.05) for 

the control sample which contained no added iaelobucJlIl (Table 2). The obtaIned rcsults were In 

agreement with those reporteo by Brashears ct nl. (1998). Caridi (2002). Sennc and Gilliland 

(2003) and WUderdykc et oJ. (2004j. Inhlbllory elTeet of L. lacUs lllay not havc resulled entlrely 

form U1C low pH caused by acId producUon but sevcl'<li Investigators reporLed that lnhiullol)' 

subs tances oUler than organic o.elds I.e. hydrogen pcro.xldc. uaelerloelns and (Haeetylc. can be 

produced by LAB and a re untagoulstle 'oward microorganisms. fo'urU1Cl'11l0rc. unocr the light 

elrcun:tstanccs. hydrogen permdde generated by the lJ\B can acl1vate the lactoperoxidase system 

to generate hypothlocyanatc. which can Inaellvate or temporary Inhibit E. coli (Ayno ct 0.1 •• 

2003). 'nlere Is some evidence timt lactob<l.cillus may help to improve immunity by i1lcreaslng 

Ule number of antibody seereUng ceUs In Ule Intestinal I1nlng :llld It HWy hclp control blood 

ulcers In the Intestines called Crolm's diseasc (RWldlcs et nl .• 2000 and Schultz and Sartor 

2000). 

Generally. It could be concluded that Ia.clob~cmus cultures have potential for usc II') an 

Interventions technology for the control of foor.! borne pi:1tllOgens ami an extension of shelf life of 

milk can result from the decrease gmwUl of psychroLropbic spoilage mleroorgo.l1lsllls. 
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Table (1) Effec t of the addition of lactic acid bacteria on growth of colifonns and pH 
value ofraw mi lk siored al 70C 

Treatment Lacto- D.y 0 Day 2 
baciJIUml l .l Coliforms/ml . pH Coliforllls/ml pH 

a a a d 
Ix10' 12xlO2±I02 6.88 1l:.I04 .. d xIO• 6.78 

a a , c 
2 I xl07 12x10'±IO' 6.88 6:d04±lxl O4 6.73 

a a a b 
3 1 x 101 IlxlO'±5x 1 0 6.88 3xlO~±lxIO~ 6.71 

a a a a 
Control 0 12x10'±5x10 6.88 15x 104±5x lOJ 6.84 

I) Ench v~luc rCflrcscnls tht mcan orthne tri~13. 

2) Rcportcd nl cololll rorm1n!:; <.Lulls 0.1 VRDA ngu. 

J) Rtportctl a, colony rormln& unlts/ml on i\IRS aGar on (by O. 

[\'IC;lns with tlirfcrcllt $IlIICrscrlplSllI cach column arc slgnincantly dlITcrctl .. llcnl (P <: O.OS). 

Table (2) pH value nnd E. coli OtS7+h population in trcated stcrilized m:lk at 7Q C with 

luc tic ucid bacteria 

Trea tment Lado- D, 0 Do 1 D, 4 

blclllUml l.l £. coli/miLl )11 1 E. coli/ml!.l II' E. cofjjmll.l 1111 

a a b b b c 
5x I 0

1 12xI 0~±2xlO4 6. 70 6x I O)±4x I 02 6. 56 lxlOl±S 6.39 

a , b b b b 
2 IxIO' 5xlO~±SxlO) 6.70 4xlO1±3xlOJ 6. 52 7xl0±2xl0 6.32 

, a a , , • 
Control 0 13x I0·:::I::3x IO· 6.70 9xIOs±lxIO' 6.68 2xIO'±1x 1011 6.65 

I) E~ch valuc r .. prescnt! tltt Incan ofthrct trill Is. 

1) Rtporltd as colony forming unlls 011 Sorbltol.MacConkry Ag~r. 

3) Rerortru liS tololly fo rming uni ulmll\lftS ag;,,' on tilly O. 

Means with tllfrrrtnt suprr5crlpts III rllch (otulIIlI IIrc sl&nHicHllLty tJiffcr'ctl at Irl'r! (I' <: 0.05). 
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