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ABSTRACT: The bacteriological assessment of tested Bifidus-milk
samples during incubation time showed gradual Increasc in bifidobacteria
counts in all treatments. However, bifidobacteria counts attained the maxi-
mum population at the fresh state and then gradually decreased as extending
storage period,

On the other hand, the counts of cither E. coli or Staph. aureus reached their
maximum on the second hour of incubation, then decline gradually as the in-
cubation time progressed and also throughout storage period.

Moreover, samples artificially contaminated with E. coli or Staph. aureus
possessed the lowest content of diacetyl as compared with those of control.

Additionally, Bif. bifidum showed grear antagonistic effect against both
pathogens where their counts were sharply reduced and were completely ab-
sent from resultant product after 10 days of storage.

INTRODUCTION

In the past three decades many authors reported the beneficial effects of bifidobacteria
on human health (Kurmann and Rasic, 1991; Dinakar and Mistry, 1994; Blanchette and
Roy, 1995 and Blanchette et al., 1996).

However, many investigators measured the antimicrobial activity of Bifidobacterium
against several pathogens (Anand et al., 1985; Misra and kuila, 1992; Kebary, 1995; Ba-
dawi and El-Sonbaty, 1997, Sarker and Misra, 1998 and Abd-Ei-Rahman, 2000). The bio-
activity of bifidobacteria may be bascd on the following effects: (a) competitive antago-
nisms against invading pathogens; (b) production of organic acids and possibly, by some
strains, other antimicrobial substances; (c) lowering the activity of some harmful bacterial
enzymes and, consequently, decreasing the formation of harmful products (amines, ammo-
nia, nitrosamines, etc.); {d) probiotic effect, contribution to the balance of the intestinal mi-
crofiora.

Therefore, because of these nutritional and therapeutic effects many efforts have been
devoted to incorporate bifidobacteria in dairy products (Rasic and Kurmann, 1983 and
Hunger and Peitersen, 1992).

Thus, the main objective of this work was to be sure wether bifidobacteria cultures
(Bif. longum and Bif. bifidum) of Bifidus-milk products can inhibit the growth of the path-
ogenic microorganisms involved E. coli and Staph. aureus.

) MATERIALS AND METHODS
Materials:
Milk source:

Fresh whole buffaloe’s milk was obtained from the herd of Faculty of Agriculiure, Al-

Azhar University.
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Starter cultires:

Bifidobacterium bifidum ATCC-15696, Bifidobacterum longutt ATCC-13708, were
secured from Cairo Microbiological Resources Center (Cairo MIRCEN),Cairo, Egypt .

FPathogenic bacteria:

Staphylococcus aureus ATCC-6538 and Escherichia coli 0157 : H7 ATCC-51657 were
obtained from Botany and Microbiology Department, Faculty of Science, Al-Azhar Univ.,,
Assiut, Egypt.

Methods:
Bifidus milk manufaciure.

Two equal portions of fresh skimmed buffaloefs mitk {3 + 0.1 % fat) were heated at 90
+ 1.0°C for 15 minutes, cooled to 45 = 1°C., each portion was divided into three equal
parts, the first part was inoculated with 10 % of either Bif. bifidum or Bif. longum to serve
as control, while the second and third parts were inoculated with about 106 cfu/ml. of E.
coli and S. aureus respectively, each part of the previous cultured milk was separately dis-
tributed into plastic cups (200ml.), covered with aluminium foil, incubated at 42 + 1°C. till
curdling and then stored in the refrigerator for 15 days.

Chemical analysis:

The titratable acidity (TA} of tested samples way adopted according to Ling (1963). The
pH value was measured using a laboratory pH meter (Model 68 ESD 19713, USA), as de-
scribed by Ling (1963). Diacetyl was determined as described by Westerfeld (1945),
Microbial counts.

The total plate count technique outlined in the Standard Methods for Examination of
Dairy Products (A.P.H.A., 1978) was adopted. Serial dilutions of each sample in citrate buf-
fer were plated on modified MRS agar medium (m-MRS) according to Dave and Shah
(1996), The plates were incubated at 370C for 48 hours.

For E. coli count, Violet red bile agar (VRBA) medium was used as recommended by
Klein and Fung (1978) and incubated at 37°C for 24 hours. While, Staph. aureus count was
estimated on Baird-Parkeris egg yolk tellurite agar medium (Baird-Parker, 1962). The
plates were incubated at 37°C for 24 hours.

RESULTS AND DISCUSSION

Some chemical and bacteriological analysis of Bifidus-milk cultured with Bif. bifidum
were carried out and presented in Table (1) and Fig. (1 and 2).

It was obvious that there was gradual increase in acidity till the end of incubation time.
Moreover, Bifidus-milk artificially contaminated with E. coli or S. aureus had the highest ti-
tratable acidity throughout incubation time, as compared with that of plain Bifidus-milk
{Control).

This statement may be attributed to ability of both contaminants to produce acid from
lactose (Banwart, 1981 and Badawi and El-Sonbaty, 1997).

Contrary to the developed acidity, pH values of all tested samples slightly decrease with
the advancing of incubation (ime. Such a decrease in the pH of Bifidus-milk is mainly due
to the developed lactic acid by lactose fermentation.

Moreover, bacteriological analysis of Bifidus-milk samples revealed a gradual increase
of bifidobacteria count throughout incubation time. Also, it was evident from data obtained
in Tables (1) & (2), that.the bifidobacteria count of all tested samples was gradually de-
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creased during storage period. However, the count of E. coli or Staph. aureus reached their
maximuim on the sccond hour of incubation. then decreased gradually as the incubation
time progressed. This finding may be duc to the production of antimicrobial agents by bifid-
obacteria which suppress the growth of E. coli and Staph, aureus (Wijsman et al., 1989 and
Kebary, 1995). However, our result was in complete agrecement with that of Badawi and EL-
Sonbaty (1997).

Moreover, Tables (3 and 4) showed the changes in some compositional and bacteri-
ological analysis In different treatments of Bifidus-milk during storage for 135 days at
10 + 1oC. As could be expected, there was gradual increase in titratable acidity in dif-
ferent treatments throughout storage period. In addition, Bifidus-milk contaminated
with E. coli possessed the highest lactic content cither at fresh stage or at the end of
storage, actually 0.88 % and 1.28 % respectively, which may due to the ability of the
pathogen to produce acid from lactose (Banwart, 1981).

Furthermore, the pH values of the same samples exerted contrary trend. However, at the
end of storage period (15 days) the pH values of stored sampics markedly reduced and var-
ied from 3.76 to 3.90. At this pH range most pathogens could be inhibited. which makes the
resultant products biologically safe (Walestra et al. 1993).

The present results declared that diacetyl content of all Bifidus-milk samples gradually
increased during the storage period. Continuously, it was clear that plain Bifidus-milk at-
tained the highest level of diacetyl either in the fresh or stored samples. Fresh sample pos-
sessed diacetyl of 108 mg/100g, which increased to 149 me/100g after 15 days of storage.

Also, as could be expected, Bifidus-milk contaminated with either E. coli or Staph. aure-
us possessed lower values lor diacetyl, actually 100 and 99 mg/100g at fresh stage and 125
and 123mg/100g at the end storage respectively. This phenomenon could be a result for dia-
cetyl reduclase activity, which originated from microbial contaminant (Seitz et al., 1963). In
this connection, Wong and Frank (1981) stated that 45 % ol diacety] content reduced by E.
coli in stored buttermilk.

However, it is clear from the obtained data that using of Bif. bifidum minimized the ca-
pability of E. coli and Staph. aureus to reduce diacetyl content and an improvement in dia-
cetyl concentration in contaminated Bifidus-milk was observed.

It was evident {rom the data presented in Tables (3) & (4) that Bif. bifidum showed
greatest antagonistic effect against E. coli and Staph. aurcus. However the counts of both
pathogens in contaminated Bifidus-milk sharply reduced and could not be detected in any
of the tested samples after 10 days of storage. This finding may be attributed to the produc-
tion of antimicrobial agents by bifidobacteria which suppress the growth of both pathogens
{Wijsman et al., 1989 and Kebary, 1993).

Generally, from the foregoing results, it could be concluded that the using of Bifidobac-
terium bifidum as starter culture in the manufacture of dairy products not only greatly im-
proved the chemical composition of the resultant product, but also showed greatest antagonistic ef-
fect against either E. coli or Staph. aureus, which led to a great decline in the values of diacetyl
reduction (%).

Therefore, Bif. bifidum could be successfully used in the manufacture of Bifidus-milk
product not only to suppress the growth of pathogenic and undesirable organisms, but also
for their beneficial role in improving the organoleptic properties (flavor).
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Table {1) Some chemical and bacteriological analysis of different treatments of Bilidus-milk during incubation time
(average of 3 replicates):

’—— ' Freatients

1 II i
C 'ty
omponerts Incubalion time (hrs)

0 2 4 7.0 2 4 7 1] 2 4 7
Gilé 019 037 058 | 017 021 43 060 08 0200 038 059

Acidity %o

pH 6.64 648 560 493 | 662 645 551 480 | 663 646 5352 490
Macetyl \ - 5 ;
(g t00g) ND ND ND ND ! ND ND ND ND | ND ND ND ND

Bif. count N ) . y | .
Log clw/m) 1036 1048 16.58 10.65;10,36 4o 1054 1064 [ 1036 1045 1063 10.65

E. coli count

{Log cfw/m]) - - - - L4806 491 464 449 - - . .
8. aureus count 7 . . o
{Log cluw/ml} - - - RO - - - 4.81 491 437 448

ND: Not determined
1 Rifidus-milk cultured with Bif, Loagtem (Controt)
I Bifdus-milk culred with Bif. Longum and artificially contaminated with £, cedi .
111 : Bitidas-milk cultured wilh Bif. Longunr and aniliciaily contaminated with Stuph. aurcns.

Tuble (2) Some chemical and hacteriological analysis of different treatments of Bifidus-milk during incubation time
{average of 3 replicates):

Treatments
I [ Lt ] i
Incubation time (hrs)
htJ 2 4 7 0 2 4 7 u 2 4 7

17 .20 837 (50 018 0.22 042 352 017 0.23 38 0.58

Components

Acidity %

pi?

in

60.63 6.51 5.60 4.94 6.62 G 53 4.8% 0.63 4.50 5.52 .40

o)

Bif. count

ND ND ND ND ND N ND ND ND N ND N

10,54 1039 1063 1071 ¢ 1034 1060 1064 1072 | 1054 [0.59 1065 1071

- - . . a86 490 462 346 . . - -

{Log cfu/ml}y
8. anrens count

2 72 4
(Luoy cfu/ml) .81 4.92 4. .44

N Notdetermined
1 Bifidus-inudk coiturcd with Bif bifidum (Control)
11: Bifidus-nilk cullued wich Sif pifidess and arti

U Bafidus-molk colured wish Hif bifTebtan and art

alfy cuntaminated with £ cefi
v contuminated with Srepl. arreus.

Table (1) Some chemical and hacteriodogical analysis of different trestments of Bilidus-milk during sterage period
(average of 3 veplicates):

Treaiments
N I I il | m
Components Stnrage period (days)
C Fresh ' & 10 1% ! Fresh 5 Ly 15 Fresh E 10 15
idity v H
Acidiny % V085 099 LI 126 4Rk 141 K200 3K L ORE L0 I8 13
pl CA70 425 481 33 LAan 4060 460 376 | 458 402 o 390
22 3 9 0 06 1o 125 99 1 n? 123
[ ong/ 100 108 122 134 14 100 106 10
Bif. count " " : 6 9.0 34 %9s I
| (Log cluimy) 1072 10,32 K6% 848 | 073 1036 Kl %.71 ei W3 Rt B.6U
E. coli count . B _ L 308 1.67 NG NG - - - N

(Log cfuswil) h :
5. wwrens count R oo . ~ B e < s NG
(Log cfu/ml) - 3 4.26 185 NG NG

NG Ne growils
[: Bilidus-milk cultured with Bif, Longesr (Control
I : Bifidus-milk cultured with 83 Leagem and i

1Mt Bifidus-milk cultsred with Bif Lorrguns and i

ly contamnated with K. cofi .
iaily contuminuted with Stagh. mieveus,
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Table (4) Some chemical and bacteriological analysis of difterent treatmunts of Bifidus-milk during storage period
{average of 3 veplicaies):

. Treatments
Companents [ ; Storage p:‘:]'iu(l {days) "
Fresh 5 14 15 Fresh 5 151 15 ¥resh 3 )i 15

Avcidity % 080 L0010 122 0 05 100 LIS 124 | 084 Lo 197 1.22
i 472 426 410 393 | 4066 421 401 400 | 463 422 401 387
::“;‘I"(;‘;E) I 126 13% 152 98 109 173 138 a7 e 117 128
fﬁﬂg‘ﬂﬁﬁfnn 070 1023 832 820 11072 ek K65 R0 | 1069 1027 853 8.56
’L(:“'":'f'::;":l':l - 295 130 NG NG - . -
:u‘::':";,n:'l')“"‘ - , 308 100 NG NG

N{G: No growth
1 : Difidus-milk eultured with Bif, hifiduse {Control)
1 : Bifidus-nsilk culwurced with Bif bifidem and artificially contaminaned with £ coli .
I Bittdes-milk culeured with BC bifidrm and onaticially contaminaied with Sraph. arerens.
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