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ABSTRACT

The cullure of lactic acld producing bacteria (LAB) was cdded (o refrigeraled raww
milk in order to inhibll the development of coliform haclerla. The inhibitory activity of
different tnoculation levels of LAD witd pH changes were observed during storage at
7°C. The survlval of E. coll O)57:H7 during slorage at 7°C in sterilized milk inoculaled
with LAB were evaluated and thoculation levels of 5 x 107 wid 1 x (08 cfic/ml of LAB
were signiflcantly reduced the growth of E. coli O57:H . This study suggests thal LAB
could be used as an effective control of E. colt Oy 57:1H5.

INTRODUCTION

Many microorganisms can spofl millk and dairy producls. The of shortage in the mitk supply
to large processing facllitics at certaln Unies of the yeay has ledd (o an luercased hiterest tn ways
ol prolonging the storage We of raw mlllc (Griffiths ct al., 1987). Dalry Industry praclices
responslible for extended refrigeraled storage before pastleurization (Cousin, 1982). Storage of
vawv milk wunder refrigeiation selecls for growlh of psychrolrophic colilorins. These baclerla
diminisli milk quallty by mcans of growth and productlon of protcolylic cnzyime that degrade
vacious nilk components {Falrbairn and Law, 1986). Morc allenlion has been focuscd on the
usc of lacUc acid bacteria Lo Inhlblt these bactertal growth In raw nillk (Juffs and Babel, 1975).
Peoblollc bacleda and thelr heally elfects are a focus of intenslve Inlernallonal research. Focus
lhas generally been on incorporation of selecled straln of Lactobacillus spp. inlo miflk in order to
exert positive health effect, the nlcroorganisos need lo be viable, active and abundant in the
concentration of at least 106 cfu g'! §n the product throughout the specific shelf life according to
Vinderola et ul. (2000). Duc to lbe severity of the food borne lllness caused Ly Escherichia eoll
0,57:H7. It has become onc ol e food Indusby’s primary concerns In (he salely of food
products. Consuming food contamlualed with E. coll O g57:tl7 can lcad Lo a severe Intestinal

disorder such as hemorrhagic colflis, which Il not treated. can resull in hemolylic uremic
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syndvome (HUS) which may causc renal fallure and possibic dealli. Food of antmal orfgin have
been thc primary source of E. coli Og57:H7 and subscquent onltbreaks. 24.6% of the raw mll:
samples showed . coli counts above 5 x 104 clu/ml (ITC, 2004). The purposc of this study was
to delerniine the cllectivencss of lactlc acld bacleria or problotic baclerla added to refrigeraled
mik as an Inhibior of Coliform bacterial growly and to determine Il Lactobacillus spp. can exert

inhibltory actlon on E. coll O57:H7 at 70C on sterllized mitik.

MATERIAL AND METHODS
Mtk:

Raw milk samples were collecled froni local cheese factories and cexamiied Ly storch test Lo
detect the heat-treated millk. [n experinients involving fnoculalon with E. coll O)57:Hyz. (he
steriized milk purchased from local supermarket. Coliform counts on the sterilized mlllc were

7ero/mi,

Organisms;:

Laclobacillus lacls cultures and E. coli O|g7:M5 straln were oblained from Microblological
icsources Center, Cabro Mivcen-Egypl. the Egypuan Microbial Cullure Coticetion (EMCC).

Preparation of microorganisms:

Frozen concentrated cultures of Laclobacillus lactis were prepaved by Inoculating by (0.1%,
V/V) Man Rogosa Sharp (MRS) brath with mllk grown cultures. incubaling al 37°C for 24 lus
and centrifuging at 2500 x g for 10 min al 4°C. The cell pellel was vesuspendced In 20 ml. of cold
sterllc vion fat inflc to yicld a population of approxlmately 18109 cfu/ml. The resultng
concentrated cuttuee was dispensed in 2 ¢ porUons Into cyyogenic vials and frozen at -196°C In
Jiguld nitrogen untl needed. E. coll Oyr57:M7 cultures were malntalned (n cullure agmr al 5°C,
then grown in nutrlent broth at 379C for 24 his to belng used in the cxperimenl. Twenty-four
hour culture was sediment Ly centrilugalion and pellets were resuspended in 0.1 M polassium
phosphatc bufler (pH 7.0). The cell suspenslons were serially diluted Lo an approxfimate (Inal
concentration of 10% cfu/ml.

Inhibition of Coliform growth:

The culturcs were adjusled (o pH 6.7 witl NaQft (SN} pelor o addltion to mitk. Appropriale
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amount of a concentraled cullure of L. lactis were added to raw milk (200 m)) In slerile conleal
Nasks (500 ml) o yleld population of 1 x 108 cfu/ml, 1 = 107 clu/uw and 1 x 108 cfu/ml of L.
lactis. A sample without lactlc acid bacteria was a conirol. The control and Inoculated millcs
were Incubated at 7°C for 48 urs. Colifor, counts were delermined on days O and 2 by plating
appropriate dilutions using the pour plate method on Violet Red Blle Agar (VRBA). VRBA plales
were [ncubated at 37...C for 24 hrs. On day 0 the lolal nuimber of lactobacillus present were
delermined by plating appropriate dilutions on MRS agar. MRS agar plales were incubated at
37...Clor 48 Irs.

Inhibitlon of E. coli grow:h:

Approprlate amounts of concentrated cullures were added to steyliized il (200 1)) in slerile
conical flasks (500 ml) {o yleld populalion of 5 x 107 and 1 x 108 cfu/ml of L. lactis. Also,
samples were (noculaled with E. coll Oyg7:H7 Lo yield laftial population of 1 x 105 ¢fu/ml of E.
colf strain. An uninoculated samples served as a negalive control. The control and inoculaled
sterlllzed mitks were Incubated at 7°C. Oac (lask {rom cach treatment was analyscd on days 0, 2
and 4. Numbers of lactobaclllus was detervalned as desciibed in Lhe previous paragraph and
counting of C. coll O 57:H; was achleved by surface dircel plaling of dechnal dilutions of
preparcd samples (APHA, 1992) (n which 0.1 il of cach serial dilullon was surface plated into
Sorbltol-placConkey agar and incubated at 37°C for 24 hrs.

Determination of pH :
pH of mllk samples were determined by using pH meter model SA720 (Orfon, USA).
Statistical anal:-sls :

Stalfstical analysfs werc done using SAS (Littell et al., 1891).

RESULTS
DISCUSSION

The results given in Tables (1 and 2) showed thal on day 0 (here were no significant changes
or differences (P > 0.05) in the pH of both control and L. lacUs inoculaied satoples. Alier 2 days
ol storage at 7°C there were sigrificant declines in the pH samples tnoculated with L. faclis.
Taere was an additional significant decline (P < 0.05) In the pH values after 4 days of storage of
sterilized mllk at the same lemperature. Additlon of lactic acld bacteria to raw mitk resulted §n a
0.17 to 0.1 unit dcereasc in pH in 2 days at 79C. Althouglh a slinitar drop (0.17 to 0.1 unil) ie pH
was obtafned in sterilized milk In 2 days at 79C addilional 0.38 to 0.31 ubit decrease In 4 days
at 79C. Nearly simltar findings werc reported Ly Grifflths ct al. (1891) and Brashears and

[Hansoura, Vet. Med. J. Vol. VI, No. 2, 2005



Abdelfattah M. E., et al... 64

Duzre (1989). However., other workers have reported dramatlcally pHl drop {6.5 to 4.01) of
inoculated milk with lactle actd bacterla over 36 hrs at 30°C (Bi-Gazzar ct al, 1992 and
Rossland et al., 2003). Therc was no such pH drop during refrigeratcd storage of inilk
containing lactlc acid bacteria. could be explained according to Charapagne et al. (1990). who
reported that lactic acld bacteria did not show much growth at 70C. L. )aclis populatlon ol 1 x
106. 1 x 107 and | x 108 c¢fu/in! had no an Inhwlitory eflect on total number of Coliform bacteria
during storage of raw milk at 79C. On day 0 and aller 2 days there were vo significant difference
(P > 0.05) among the numbers of Collform bacterla for the four trcauicnts although. there were
slgnificant declines in the pH of samples Inoculaicd with L. lacus after 2 days at the same
temperaturc. On contrary, Rejnheimer et al. (1990) found Lhat the Inhibflory actlvity of ccll frec
Ditrates of lactic culturcs agalnst a number of Collform bacterla was Inversely proportion?] to the
pH. Cxperlments involving the direct application of L. lactls to other food. Nreshly slaughtered
beef and pork carcass samples. resulled in significant reductlon In the growth of colllorms at
5...C lor 6 days (Senne and Gillllland. 2003). L. lactls populations of 5 x 107 and 1 x 108 clu/ml
had an inhfbltary cffect on total numbers of £. coll O)g7:1H7 durlng slovage in sterile mitk at 7°C.
On day O therc were no significant differcnces (P > 0.05) among the ltlal populations of E. coll
for the three treatment. Alter 2 days of storage at 79C, therc were slgntficant decltnes n number
of E. coll O)57:H7 for trcatruents containing 5 x 107 and 1 x 108 cfu/ml of L. laclis. There were
an adgditional sign{fiicant decline (P < 0.5) tn the numbers of cclls of E. coll alter 4 days of storage
for the same two treatments. The number of cells of E. colf Oj57:145 did not change (P > 0.05) for
the control sample which contained no added lactobacllll (Table 2). Tlic obtained results were In
agreement with thosc reported by Brashears ct al. (1998), Coridl (2002), Senne and Gilllland
{2003) and Wilderdyke ct al. {2004). Inhibltory ¢llect of L. laclis may not have resulted cnticely
form the low pH caused by acld production but several investigators reported that inhibltory
substances other than organic aclds 1.c. hydrogen peroxide. bacteriocins and dlacelyle, can Le
produced by LAB and are antagonistic toward microorganisims. Furliermore, under the right
circumstances. hydrogen peroxide generated by Lthe LAB can acllvale the lacloperoxjdase system
to generate hypothjocyanate, which can [nactlvate or (cmporary fnhibit €. colt (Ayno et ol.,
2003). There 1s some evidence ihat lactobacillus may help ta improve immunity by incceasing
the number of antlbody secrelng cells In the Inicstinal lining and (L may lhelp control blood
ulcers in the Intestines called Crohn's discase (Rundles ¢t al., 2000 and Schulte and Sartor
2000).

Generally. It could be concluded that lactobacillus cultures have potentlal for use In an
interventions technology for the control of food borne pathogens and an extenslon of shell life of

milk can result [rom the deercasc growth of psychrolropliic spoilage inlcroorganisins.

Mansoura, vet. Med. J. Vol. VI, No. 2, 2005



Abdelfattah M. E., et al.., G5

Table (1) Effect of the addition of lactic acid bacteria on growth of coliforms and pH
_value of raw milk stored at 7°C

o

Treatment Lilc.to- 13 Day? i Day 2
bacillym!™ I Coliforms/ml"* | pH' | Coliforims/ml pH’
S a a a d
{1 24108 S10%2 I x 108
tx10 12x10%10 6.88 | 11:10%21x10* | 6.78
. a a F\ c
2 110’ 12x10°+10° 6.88 | 6x10°:1x10° | 6.73
a a a b |
3 1x10° 11x10%5x10 6.88 | 3x10':1x10° | 6.7
a a a a
Control 0 12x10%:5x10 683 | 15x10%£5x10° | 6.84

1) Each vatue represents the mean of three teiats.
2) Reporicd as eolony forming anlis o VRDA agar.
J) Reparted as cotony forming unlts/sal on MRS ugar on goy 0.

Mcans whh different superseripts tn eachi columin are significantty difTered at level (P < 0.45).

Tablc (2) pH value and £. coli O\¢:H; population in trcated slerilized milk at 7°C with

lactic acid bacteria

Treatment | Lacto- Day 0 Day 2 Day d
bachimt™ | g ot | pii* | B cotimi™ | pi1' | E. colinut™® | pu' |
[ a a b - b b ¢
| Sx 10’ 12x10%2x10° | 6.70 | 6x10°+4x10° | 6.56 | 1x10%S 6.39
a a2 b b b b
2 1x108 5x10%5x (0> | 6.70 | 4x10°+3x10° | 6.52 | 7x10£2x10 | 6.32
o a a a b] a a
Control 0 13x10'3x 10! | 6.70 | 9x10%:1x10° | 6.68 | 2x(07£1x10° | 6.65

Iy Each value represents the mean af three trials.
2) Reported as colony forming unlis on Sorbital-MacConkey ngar.
3) Reported as calany forming units/ml MIS aguc on dny Q.

Means with diferent superseripts in encl columiv are significantly differed at level (I° < 0.05).
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