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ABSTRACT

This study was carried out to investigate the influence of
different milk types (cow, buffalo, goat and ewes’ milk) on growth
activity and viability of Bifidobacterium bifidum, Bifidobacterium
longum and Bifidobacterium catenulatum along incubation and
storage period. The basic hypothesis of this study was that
fermented goat and ewe milk could possibly have a stronger
stimulatory effect on the growth of Bifidobacterium strains than
fermented cow and buffalo milk along incubation and storage
period. The correlation between the stimulatory effect and some
fermentation parameters (viable counts of Bifidobacterium strains
and pH of fermented milk) was also analyzed. Viability of
Bifidobacterium strains and pH values were also measured in milk
types after 2, 4, 6, 8 and 12 h from the start of fermentation process.

The obtained results have shown a:considerably higher
stimulatory effect of fermented ewes’ and ‘goats’ milk on the growth
of tested Bifidobacterium strains as compared to that of fermented
cow milk. At the same time, higher acidity and viability of
Bifidobacterium longum were noted in fermented ewe and goat milk
in all the phases of the incubation process. Also, Bifidobacterium
catenulatum followed by Bifidobacterium bifidum have the
maximum growth rate in both ewe and goats’ milk. Chemical
analysis of different Bifido fermented milk showed significant
differences among milk type and refrigerated storage. Viscosity was
milk type dependant and'the storage had significant effect on
viscosity. While, there ere no significant differences among ewes’
and buffalos’ milk in Sensory properties along refrigerated storage.
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Sensory properties significantly enhanced using ewes’ milk when
fresh and along the storage period as compared with Bifido
fermented milk produced from cows’ milk. Consequently, a
significant  correlation  between  growth stimulation  for
Bifidobacterium strains and milk type was noted. Bifido fermented
milk with high viable counts and better sensory properties could be
produced from ewe and goats’ milk.

Keywords: Bifidobacterium, viability, survival, milk type, Bifido
fermented milk, storage.

INTRODUCTION

Egyptian consumers have progressive increase in their interest
in health benefits for their dairy products, such as fermented milk.
There has been an increase incidence of Bifidobacterium stimulation
as a result of the probiotic cultures development to support and |
improve health. Probiotics and prebiotics have received much
attention on their proclaimed potential health benefits to consumers
Today, Bifidobacterium species are the main probiotics used in
production of fermented dairy foods with potential heath benefits
The Prolongation of life, that consumption of fermented dairy ||
products by Bifidobacteriium resulted in improved health and longer ||
life. The term “probiotic” refers to “microbial preparations that ||
when ingested exert a positive influence on host health and|
physiology” (Ouwehand et al, 1999; FAO/WHO, 2002; Tannock]
2002 and 2003). Among all probiotic microorganisms
Bifidobacterium are considered beneficial microorganisms because ||
of their constructive health effects, as they maintain and create ||
unfavourable conditions for pathogens growth (Biavati and ||
Mattarelli, 2001 and Holzapfel and Schillinger, 2002).

Bifidobacteria can account 25% of the total numbers of
predominant bacteria present on the colonic microflora
Bifidobacteria can also confer several other benefits on their host||
due to the shift in intestinal pH induced by the acidic metabolites
during carbohydrate fermentation inhibits the growth of undesirable
potentially pathogenic bacteria (Gibson and Wang, 1994;|
Ballongue, 1998; Collins and Gibson, 1999; Schrezenmeir and d
Vrese, 2001 and Pigard et al, 2005). The proliferation o
Bifidobacterium in milk is more difficult compared with that o
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conventional starters. Although bifidobacteria are considered more
susceptible to oxygen than L. acidophilus due to their anaerobic
nature, the oxygen susceptibility of bifidobacteria could however be
strain dependent. Bifidobacteria survived well over a 35 day period
in yoghurt, regardless of the oxygen content and redox potential of
the yoghurt (Dave and Shah, 1997 and Miller et al., 2002).

For probiotic bacteria to be effective however, it is essential
that they reach the small intestine in sufficiently high numbers It
has been suggested that the daily intake should be at least 10% cfu
for probiotic bacteria to deliver their therapeutic effects. (Lourens-
Hattingh and Viljoen, 2001). Therefore the probiotic bacterla counts
in probiotic yoghurts recommended being at least 10° cfu g at the
time of sale (Kurmann and Rasic, 1991 and Shah, 2001) and the
probiotic strain must tolerate the hostile conditions of the
gastrointestinal tract such as high acidity in the stomach and bile in
the small intestine.

Although it has been suggested that probiotic microorganisms
have the ability to exert potential heath benefits when damaged or
non-viable (Salminen et al, 1993; Shah er al, 1995; Shah and
Lankaputhra, 1997; and Salminen et al, 1999), it is commonly
established that most probiotic effects imply that the
microorganisms are in viable state at the time of consumption. In
fact, a requisite for a product to be considered probiotic is that the
number of bacteria at the time of consumption is approximately 10°
viable cells per gram of product (Sanders and Veld, 1999; and
Bo 8ylston et al., 2004) being the minimum recommended daily dose

to 10° cells (De Vuyst, 2000). Products containing probiotic
microorgamsms must therefore retain viability of these throughout
the storage period. The decline in Bifidobacterium populations in a
fermented milk product and was strain selection and pH dependant.
Improving the viability of bifidobacteria and ensure that sensible
numbers of bacteria are deliver to the host upon consumption after
storage still needed.

It is easier to digeststhan cows’ milk and may have certain
therapeutic value. Goats’ milk products, especially cheeses and
yogurts, are very popular (Haenlein, 2004 and Vargas et al., 2008)
Production and application of goat and ewe's milk has been rising
steadily, partially bedause of its good nutritional value and the
nutritional benefits could be improved by adding probiotic species
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such as Bifidobacterium. Also, sheep and goat milk products can be
an alternative to cow milk products owing to their specific taste,
texture, their natural and healthy image. The addition of probiotic
bacteria is made, not only because of certain claimed health
potential and promoting benefits, but also because of sensory
advantages, as well as the expanding variety of products that can be
formulated with them (Vinderola, ef al, 2000 and Mutlu et al,
2007). Bifidobacterium require long fermentation time, anaerobic
conditions, low redox potential and exhibit weaker growth and acid
production in fermented dairy products from cows’ milk (Gomes
and Malcata, 1999 and Kongo, et al,, 2006).

Research in incorporating and the growth of Bifidobacterium
in ewes’ and goats’ milk and much information is still unavailable
(especially, in Egypt) and most of the available research on the
growth of Bifidobacterium in milk is related to cows’ milk. Specific
characteristics of ewes’ and goats’ milk in comparison with those of
cows’ milk have been reviewed (Park e al, 2007 and Ljutovac et
al., 2008). Survival of Bifidobacterium bifidum was good in frozen
yogurt, ice cream and probiotic cheese from goat milk (Holcomb et
al, 1991; Hekmat and McMahon, 1992 and Gomes and Malcata,
1998 and 1999).

The main objectives of this work were to determine viability
and survival of Bifidobacterium strains in different fermented milk
types using cow, buffalo, goat and sheep milk along incubation and
refrigerated storage. Also, evaluate chemical, microbiological,
rheological and organoleptic properties of non traditional bifido
fermented milk along the storage.

MATERIALS AND METHODS

Milk and microbial strains:

Different types of fresh raw cow, buffalo, goat and ewes’ milk
were used throughout this study. Cow's milk was obtained from the
herd of the instructional farm of High Institute for Agricultural
Cooperation, Cairo-Alexandria desert road. Buffalo's milk was
obtained from the herd of faculty of agriculture, Ain Shams
University. Sheep (Barki) milk was obtained from Maryut Research
Station, and Goat (Zaraybia and Shami) milk was obtained from
Ras Sedr Research Stition, Desert Research Center, Ministry of
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Agriculture. Low heated spray dried skimmilk [VARIMEX Poland]
was used throughout this work.

Three Bifidobacterium strains (Bif. bifidum ATCC15695 and
Bif. longum ATCC 15707) were obtained from the Egyptian
Microbial Culture Collection [EMCC] at Cairo Microbiological
Resources Center (Cairo MIRCEN), Faculty of Agriculture, Ain
Shams University. While, the third strain were Egyptian
Bifidobacterium isolate identified as Bifidobacterium catenulatum.

Experimental procedure:
Preparation of skimmilk medium

Skimmilk medium was prepared according to Harrigan (1998).
Skimmilk powder was reconstituted to 12% total solids with
distilled water and sterilized at 121°C for 10 min, subsequently
cooled to the incubation temperature, inoculated at level of 2% and
incubated at 37°C for 16 h until coagulation (about pH 4.6) and used
for activation and cultivation of Bifidobacterium strains.

Production of Bifido fermented milk

To investigate the growth characteristics of different three
Bifidobacterium strains, different four raw milk types were
autoclaved at 121°C for 10 min and subsequently cooled to 37°C
and inoculated with 2% of single strain of activated Bifidobacterium
culture. All treatments were incubated at 37°C for 12 h and
Bifidobacterium counts and pH values were determined after 2, 4, 6,
8 and 12 h of incubation.

Bifido fermented milk products were produced using the four
raw milk types (cow, buffalo goat and ewes’ milk. Different row
milk were heat treated (85°C for 15 min) and subsequently cooled
to 37°C. Every type of milk were divided into three portions, and
inoculated with 2% of single strain of activated Bifidobacterium
culture. All treatments were incubated at 37°C till the coagulation
(fermentation was stopped when fermented milk pH reached 4.6)
then cooled and the resultant Bifido fermented milk were stored at
S+£1°C for 14 days. Samples were taken when fresh and after 3, 7,
11, and 14 days of storage. The chemical, microbiological,

theological and sensory properties analyses were carried out along
refrigerated storage. ,
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'Analytiéal methods:
1. Chemical properties:

The titratable acidity % (as lactic acid), and fat content were
determined as described by Ling (1963). Values of pH were
measured by using laboratory pH meter (Beckman electric pH
meter) with combined glass electrode Model 3305 pH meter. The
moisture content was determined using thermostatically controlled
oven at 105°C for 3 h as described by AOAC, (2007). Ash content
was determined according to the methods described by the AOAC,
2007 using muffle furnace [Thermolyne Type 1500] at 600 °C. The
total nitrogen (TN) and soluble nitrogen (SN) contents of fermented
milk samples were determined by the semi-micro Kjeldahl method
according to the method described by AOAC, (2007). Acetaldehyde
content was determined using Conway micro diffusion-Semi carbazide
method according to Lee and Jago, (1969).

2. Microbiological and rheological quality:

Bifidobacteria count was enumerated using modified MRS
agar supplemented with 0.05% L-cystein-HCl and 0.3% lithium
chloride. The plates were anaerobically incubated (using anaerobic
jars with gas pack BBL) at 37 °C for 48h (Dave and Shah, 1996:;
and Roy 2001). '

The whey syneresis was determined as described by
Dannenberg and Kessler, (1988). Apparent viscosity (at the shear
rate of 57.6/sec) of fermented milk samples was measured and
calculated according to Schaffher and Beuchat (1986) using a
coaxial rotational viscometer (RHEOTEST 2-Germany) at shear
rates ranging from 1 to 437.4 /sec. The measuring device (S2) was
used with a samples volume of 30 ml per run. All samples were
adjusted to the room temperature (23 £1 °C) before loading it in the
viscometer device. Apparent viscosity was estimated using an
equation '

Napp =t/ vy x100 and t = 2z 0o where:
T app = @pparent viscosity (mpa.s), t = shear stress (dynes/cm?),
vy= shear rate (sec'l), z = clyinder (constant S2) and o = read out

value. ,
K
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3. Sensory evaluation:

Organoleptic properties of Bifido fermented milk from
different milk were assessed by a regular taste panel of the staff-
members of the Food Science Department, Faculty of Agriculture,
Ain Shams Univ. The samples were organoleptically assessed by six
panellists, using a sensory rating scale of 1-10 for flavour and taste,
and 1-5 for consistency and appearance, as described by Bodyfelt ez
al., (1988). The evaluated organoleptic properties included: (a) six

" attributes for flavour and taste (nocriticism: 10; sour: 9; creamy: 9—
7: sweet: 9-7; lack of flavour: 9-7, cooked: 9-6 and other: 5-1); (b)
four characteristics of consistency (no criticism: 5; gel-like: 4-2;
ropy: 3—1; too firm: 4-2 and too thin: 4-1) and (c) four terms
“describing appearance (no’criticism: 5; atypical color: 4-2; lumpy:
4-2: shrunken: 4-1 and whey syneresis).

4. Statistical analysis:

The obtained results were analyzed using two-way analysis of
variance (ANOVA) with a 95% confidence interval using ANOVA
data and the general linear models procedure of SAS (Statistical
Analysis System User’s Guide SAS, 2000) (SAS Institute, Inc,
U.S.A.). Duncan multiple tests was carried for multiple comparisons
among means (p<0.05) of all the data.

RESULTS AND DISCUSSION

The data in Table (1) demonstrate the specific chemical
composition of cows’, buffalo's, ewes” and goats’ milk used for the
production of fermented milk. The chemical composition fell within
the average: total solids 12.85 to 17.5%, fat 3.6 to 6.8%, protein 2.9
" to 5.1%, lactose 4.81 to 5.01% and ash 0.7 to 0.89%. There were
distinct significant differences between ewes’, goats’ and COWS’
milk. Buffalo's, ewes’ and goats’ milk contain a higher portion of
total solids in comparison with cows’ milk. Total protein and fat
contents are the more quantitatively variable component of milk.
Haenlein and Wendorff (2006) reported that, total protein content
may vary from 2.6 g/l to 4.1 g/l for goat milk, and from 4.7 g/100 g
to 7.2 g/100 g for ewe milk. The Ewes’ and goats® milk contain a
higher portion of smaller fdt globules and medium chain fatty acids
in comparison with buffalo's and cows’ milk. The micelle structure
of ewes’ and goats’ milk differs from that of cows’ milk in average
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diameter, hydration and mineralization. Goats’ milk has less casein
than ewes’ and cows’ milk. Both goat and ewe milk micelles are
highly mineralized and the size of caprine micelle is significantly
higher than bovine milk (Pirisi et al., 2007 and Ljutovac et al,
2008).

Table (1): Chemical composition of raw cow, Buffalo's, goat and
ewes’ milk used to prcduce Bifido fermented milk.

It\g;:‘l; Totzz!)/:;)lids Fat (%) Pr(g/?;in Lzzs/z(;se Ash (%) pH A’I;llt(;lat;a(tzl/s
Cow 12.85+022° | 3.6£0.2° 2.9+0.10° | 4.81%0.12° | 0.70£0.04° | 6.68+0.04 0.16£0.011
Buffalo | 17.5%0.15° 6.8+02° | 5.1£0.14° | 4.92+0.03™ | 0.89£0.04" | 6.6£0.05 0.17£0.023
Goats | 13.28+0.15° | 3.8:02° | 3.6£0.12° | 5.0120.05* | 0.76+0.03° | 6.58+0.04° 0.17£0.01°
ewes 16.89+0.21° | 5.6£0.4° 52+0.15" | 4.86+0.04™ | 0.83£0.05° | 6.61x0.05 0.16+0.02

abandCyalues are given as means + S.D (n=3). ,
Means of the same parameter with different small letter in the same column are
significantly different (p<0.05)

Changes in pH values and growth of Bifidobacterium strains
along incubation period:

In order to investigate the influence of different milk types on
the growth of three Bifidobacterium strains (Bif. bifidum, Bif.
longum and Bif. Catenulatum), experiments using buffalo's, cows’,
ewes’ and goats’ milk were carried out. The reduction in pH values
and viability of three Bifidobacterium strains during incubation is
presented in Fig. (1). The data reveals that all bifidobacterial
population could increase in all milk types. The increase in
bifidobacterial population and the decrease in pH values along
incubation period was milk type and strain dependant. The activity
of the starter culture and rate of pH decline increased using ewes'
followed by goats' milk and the maximum decrease in pH values
was recorded in Bifidobacterium catenulatum followed by
Bifidobacterium longum. Also, during incubation Bifidobacterium
strains grew better in ewes and goat milk than in cow milk.

Generally, at the end of the incubation pH values ranged from
48 to 4.4 for fermented ewes' milk with Bifidobacterium
catenulatum and fermented buffalo's milk with Bifidobacterium
bifidum, respectively. The maximum Bifidobacterium counts were
in fermented goats *' and .ewes' milk with Bifidobacterium
catenulatum (9.6 and 9.85 logyp CFU/ml, respectively). On the
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contrary, the lowest Bifidobacterium counts were in buffalo's and
cows' fermented milk (8.93 and 8.75 log;o CFU/ml, respectively). A
considerable increase in population (P<0.05) by two log cycles was
observed in ewes’ milk in 12 h of incubation followed by goats’ and
cows’ milk. It can be seen that the counts were higher in ewes’
milk and lower in cows’ milk for all Bifidobacterium strains.

These data indicate that Bifidobacterium growing better in
ewes’ and goats’ milk in comparison with buffalo's and cows’ milk.
Furthermore, Bifidobacterium growth was poorer in buffalo's milk
as compared with all other milk types. Gomes and Malcata (1998)
found higher Bif. Lactis counts in ewes’ milk in comparison with
goats’ milk after 24 h of fermentation, when ewes’ and goats’ milk
were evaluated for Bifidobacterium lactis and Lactobacillus
acidophilus growth. ‘

One of the major limitations of the incorporation of
bifidobacteria into fermented milk is the pH of the product but, the
pH optimum for bifidobacteria is between 6.5 and 7.0, with growth
inhibited at pH values below 5.0 (Lourens-Hattingh and Viljoen,
2001). Because most strains of bifidobacteria are sensitive to pH
values below 4.6, in practical applications, the pH value of the final
product must be maintained above 4.6, otherwise the bifidobacterial
population will decline rapidly (Vinderola et al., 2002a and b). Bif.
breve had ability to grow to probiotic levels (10° CFU/ml) when
used as starter probiotic microorganism for the production of a
potentially probiotic malt beverage. In goat and ewe’s milk samples
pH decreased faster than in cows’ milk samples. In both milk types
the growth of Bifidobacterium catenulatum was better in goat and
ewe’s milk samples than in buffalo cow’s milk samples.
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- Incubation period (h)

—— Bifidobacteria count in cows' milk ~—=— Bifidobacteria count in buffao's milk |
—&— Bifidobacteria count in goats' milk —o— Bifidobacteria count in ewes' milk
—o—pH vaue in cows' milk —=—pH vaue in buffao's milk
—a—pHvaue in goats’' milk v —o— pH vaue in ewes' milk

Fig. (1): Changes in pH values and viability (log;, CFU/ml) of
Bifidobacterium  bifidum, Bifidobacterium longum and
Bifidobacterium catenulatum along incubation for 12 h in
different milk*types. .
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The data in Fig. (2) illustrates the acetaldehyde content of
Bifido fermented milk samples along storage for 14 days. Better
acetaldehyde content of bifido fermented milk can be obtained using
both ewes' and goats' milk as compared with using buffalo's and
cow’s milk. Acetaldehyde content slightly increased along the first
week of refrigerated storage followed by gradual decrease till the
end of the storage. The same trend was observed with the different
types of Bifidobacterium strains. Bonczar et al., (2002) and Bonczar
er al, (2004) stated that the type of starter culture used and the
storage time influenced the acetaldehyde content and overall
properties of the yoghurt and probiotic-fermented milk products.

‘Changes in pH values and survival of Bifidobacterium along
refrigerated storage:

The data in Fig (3) presents the survival of Bifidobacterium
strains and pH values along refrigerated storage of Bifido fermented
milk samples. The data show statistically significant differences
between non traditional milk types and cow milk in pH values and
viability of Bifidobacterium along refrigerated storage Also,
refrigerated  storage significantly affected the viability of
Bifidobacterium strains and pH values.

In fresh samples, bifidobacteria counts varied from 811t092
logio CFU/ml and pH values varied from 4.71 to 4.79. The data
indicate that Bifidobacterium strains were growing and survived
better in goats' and ewes' milk than in buffalo's and cow's milk
along refrigerated storage for 14 days. Comparing the growth of
Bifidobacterium strains it can bee observed that Bifidobacterium
catenulatum had the highest viability along refrigerated storage. At
the beginning of the storage, no expressive pH changes occurred
between all strains. During refrigerated storage the pH of Bifido
fermented milk samples from goats' milk decreased faster and they
were lower (4.33, 4.3) than in Bifido fermented milk samples from
cow’s milk (4.37 to 4.35). It may be due to lower buffer capacity
effect of goat’s milk samples. These pH values are within the
normal ranges for set-type yogurts. Misra and Kuila (1992)
observed that the behaviour of Bifidobacterium bifidum varied with
the type of milk (reconstituted skim milk, cow and buffalo milk).

]
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Fig. (2): Acetaldehyde content (ppm) of Bifido fermented milk along
refrigerated storage (at 5+1°C/ 14 days).
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The viable count of bifidobacteria at the beginning of the
fermentation was milk type dependant and the viability of
bifidobacteria was better in goat's and ewe's milk (Fig. 3). The
survival of bifidobacteria was in all samples higher than the
recommended level for probiotic.fermented milk along refrigerated
storage for 14 days. Generally, the viable count was higher in both
Bifido fermented milk samples from ewes' and goats' having lower
pH values as compared with Bifido fermented milk samples from
buffalo's milk. The data was in agreement with those of Aumara and
Farahat (2007) on synbiotic labneh along refrigerated storage.

Similarly, Rosental and Bernstein (1998) found that
Bifidobacterium bifidum count was 7.63 log CFU/ml at pH 4.88

~after 24 h of cow’s milk fermentation at 37°C. Aso, Tabasco et al.,

(2007) observed that, the viability of Bifidobacterium lactis
gradually decreased in fermented milk to be more than 8.15+0.15
after 4 weeks of the storage at 4°C. Aumara and Hassan (2007)
produced more healthy fermemted milk with Doum palm fruit
powder containing high viable bifidobacteria counts and
Bifidobacteria count slightly increased along the 3™ day of the
storage followed by a gradual decrease till the end of storage period
but still higher than 1x 105 cfu/ml.

Overall, the results have suggested a marked stimulatory effect
of ewes' and goat's milk on viability of Bifidobacterium strains
along storage period as compared with buffalo and cow milk. The
numbers of Bifidobacterium strains are in considerable correlation
with the use of ewe and goat milk in production of Bifido fermented
milk. Therefore, it could be recommended that, Bifido fermented
milk with acceptable sensory properties and high viable counts of
Bifidobacterium sp. could be achieved using ewe and goats’ milk.

Rheological properties Bifido fermented milk along the storage
(at 5+1°C/ 14 days):

Since the apparent viscosity of Bifido fermented milk with
buffalo’s and ewe’s milk was significantly high along the storage
followed by Bifido fermented milk with goats’ milk. Milk from
ewes’ and goats’ milk may be good carriers for production of Bifido

fermented milk with high apparent viscosity as compared with other
different probiotic fern}ented milk samples.
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Fig. (3): Survival of Bifidobacterium strains (logw CFU/m)) and pH
values of Bifido fermented milk along refrigerated storage (at
5+1°C/ 14 days).
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It appears that, the high apparent viscosity for Bifido
fermented milk with buffalo’s may be due to the high total solids
content which have the main effect on viscosity.

Also, the apparent viscosity was strain and milk type

dependant along refrigerated storage. Generally, apparent viscosity
gradually increased as storage period progressed. Bifido fermented
milk with buffalo’s milk had the highest apparent viscosity. It may
be due to the high total solid content and the high size for its protein
particles which increase the holding capacity. On the contrary, fresh
and stored Bifido fermented milk from cows’ milk had the
minimum apparent viscosity. Rhom and Kovac, (1994) established
the differences in the theological properties of yoghurts prepared by
“different starter cultures, “which could be attributed to structural
phenomena and to the magnitude of the relaxation modules of the
gel strands as well as the dynamics of network formation in acid
milk gel. :
Fig. (5) illustrate the changes in whey syneresis of Bifido
fermented milk samples along refrigerated storage. The data reveal
that, whey syneresis was influenced by milk type and storage
period. All samples had significantly low whey syneresis as
compared to control samples (cows’ milk). Generally, the use of
ewes’ and buffalo’s milk significantly decreased the tota] whey
syneresis of fresh and stored Bifido fermented milk samples. On the
other hand, whey separation was greatest in samples from cows’
milk and least in samples from buffalo’s milk. The high levels of
pH values in Bifido fermented milk samples from ewes and
buffalo’s milk had great effect on the whey syneresis.

Tamime and Robinson (1999) stated that the syneresis in
yoghurt samples decreased during storage. This could be due to
metabolic activity of yoghurt starter along the storage and to
decrease in net pressure in the protein matrix, which decrease the
whey syneresis. '
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Sensory evaluation: ,
Bifidobacterium catenulatum showed the highest viability ir
Bifido fermented milk along refrigerated storage so it had been used
" for manufacture of Bifido fermented milk and sensory evaluated.
Sensory properties of Bifido fermented milk samples along
refrigerated storage are shown in Table 3. The expert panel
indicated a preference for Bifido fermented milk from buffalo’s and
ewes’ milk followed by goats’ milk. Also, the milk type
significantly influenced the sensory scores of Bifido fermented
milk. While, there were no significant differences among ewes’ and
buffalos’ milk along refrigerated storage. Bifido fermented buffalo’s
~and ewes’ milk were preferred over the other types of Bifido
fermented milk samples when fresh and along the storage period.
This could be related to the high acetaldehyde content and acidity of
the samples. Mutlu et al,, (2007) stated that, yogurt appeared to be
more acidic than the bio-yogurt, so it received lower organoleptic
scores than the bio-yogurts after 14 days of the storage.

However, Bifido fermented cows’ milk received significantly
lower flavour scores than did the others during refrigerated storage.
This maybe due to the lowest total solid content in cows’ milk and
the high fat content in both buffalo’s and ewes’ milk. While, low
flavour scores for Bifido fermented goats’ milk was due to the goat
flavour which appears in fermented milk at the beginning of the
storage and disappeared along refrigerated storage. Aumara and
Hassan (2007) stated that organoleptic evaluation scores of
probiotic more healthy fermented milk made with Bif. longum and
L. rhamnosus culture was slightly higher than that made with Bif.
longum and lactococci culture.

Vargas et al., (2008) reported that the higher the goats’ milk
content, the greater the physicochemical and sensory differences
with regard to the 100% cows’ milk yoghurt. Also, samples with
half and half cows’/goats’ milk were preferred by the sensory panel
and incorporating goats’ milk had a significant impact on the
whiteness, flavour, syneresis and lumpiness of yoghurts.

Therefore, it could be recommended that the use of ewes’ and
goats’ milk had a significant effect to enhancement the fermented

-milk produced with Bifidobacterium probiotic strains. Also, the use
of Bifidobacterium cdtenulatum for production of non traditional
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Bifido fermented milk from ewes’ and goats’ with significant high
bifidobacteria viable counts when fresh and along refrigerated
storage for 14 days.

Table (3): Sensory properties of Bifido fermented milk
manufactured with Bifidobacterium catenulatum along
refrigerated storage. '

Storage Bifidobacterium catenulatum l
period Cows’ Buffalo’s Goats’ Ewes’
(days) milk milk milk milk
Flavour Fresh 8.0+0.3° 8.8+0.1° 7.8£0.2° 8.7+0.1°
‘ 3 8.7+0.1° 9.2+02° 8.5£0.1°  9.0+0.2°
7 8.5+0.2° 8.8+0.1° 8.5+0.1°  8.7+0.2°
11 7.6+0.1° 8.2+0.1° 7.8+0.1° 8.1£0.2%
14 7.1£03° 7.5+0.2° 7.6+02*° 7.5+0.1%
Consisency Fresh 3.5¢0.3° 4.7+0.1° 4.3£0.2 4.6+0.2°
3 3.7£02° 49+02° 4.6+0.1 4.8+0.2°
7 3.8+0.4° 4.8+02% 4.7+0.2 4.9+0.2°
11 3.6+0.4° 4.5+0:3° 45402 = 4.840.3%
14 3.4+£03°¢ 4.1+0.1"° 4.1+03°  4.4£03"
Appearance Fresh 4.4+02° 49+03° 4.5+0.1° 4.9+0.2°
3 4.6+0.3° 494032 4.6£0.1°  4.840.3°
7 43403 ° 474£02° 4.6£02*  4.5+0.1°
11 4.120.1°¢ 4.5+0.2° 42402°  4.5+02°
14 3.8+0.1° 43+0.1° 42402  43+0.1°
Total scores Fresh 15.9+0.4¢ 18.4+0.32 16.6£0.2°  18.2+0.3°
3 17.0£0.3°  19.040.2*  17.7+02%  18.6+0.3°
7 16.9£02°  18.3203%  16.8+0.3°  18.140.2°
: 11 152404°  17.240.3*  16.5£02°%  17.3x0.2°
il 14 142402°  158+0.1°  15.9+0.2°  16.2+0.2°

Mean value of 6 panelist + standard deviation

Means of the same parameter with different small letter in the same column are
significantly different (p<0.05)

REFERENCES

A. O. A. C. (2007). Official methods of Official Analysis Chemists.
18"™ Ed. William Hornitz, (ed). Pub. Association of Official
Analytical Chemists, Washington, D.C., U.S.A.

Aumara I. E. and Azza M. Farahat (2007). Properties of synbiotic

ultra-filtrated Labneh 'along refrigerated storage. Egyptian J
Dairy Sci., 35 (2):201-218.




J. Biol. Chem. Environ. Sci., 2008, 3 (4), 505-530 525

Aumara 1. E. and ZMR. Hassan (2007). More healthy fermented
milk manufactured with Doum palm fruit powder. Proc. 10th
Egyptian Conf. Dairy Sci. & Techn. 2007, 283 — 300.

Ballongue, J. (1998). Bifidobacteria and probiotic action, p. 519-
587. In S. Salminen and A. von Wright (ed.), Lactic acid
bacteria: microbiology and furctional aspects. Marcel Dekker
Inc., New York, N.Y.

Biavati B. and P. Mattarelli. (2001). The family of
Bifidobacteriaceae, In: Dworkin, M., Falkow, S., Rosenberg, E.,
Schleifer, K.H., Stakebrandt, E. (Eds.), The Prokariotes: An
Evolving Electronic Resource for Microbiological Community,
3" Edition. Springer-Verlag, Nev York.

Bodyfelt F. W.; J. Tobias’ and G.|M. Trout. (1988). The Sensory
Evaluation of Dairy products. pp. 227-270. Von Nostrand
Reinhold, New York.

Bonczar G.; M. Wszoek and A. Sipta. (2002).The effects of certain
factors on the properties of yoghurt made from ewe’s milk. Food
Chemistry. 79: 85-91.

Bonczar G.; A. Regula and T. Grega. (2004). The vitamin ¢ content
in fermented milk beverages obtained from ewe’s milk. Series
Food Sci. and Technol. 7:| Issue (1). Available Online
http://www.ejpau.media.pl

Boylston T.D.; G. C. Vinderold; H. B. Ghoddusi and J. A.
Reinheimer. (2004). Review Incorporation of bifidobacteria into
cheeses: challenges and rewards. International Dairy J. 14: 375~
387.

Collins, M.D. and G.R. Gibson, (1999). Probiotics, prebiotics and
synbiotics: Dietary approaches for the modulation of microbial
ecology. American J. of Clinical Nutr., 69: 1052-1057.

Dannenberg,F.and H.G.Kessler,(1988).Effect of denaturation of B-
lactoglobulin on texture properties of .set style non fat
yoghurt,syneresis.Milchwissenschaft,43:632-6335.

Dave, R.1. and N.P. Shah. (1996). Effect of cysteine on the viability
of yoghurt and probiotic bacteria in yoghurts made with
commercial starter cultures. Int. Dairy. J., 7:537-545.

Dave, R.I. and N.P. Shah (1997). Effectiveness of ascorbic acid as an
oxygen scavenger in improving viability of probiotic bacteria in




526  PRODUCTION AND PROPERTiES OF NON TRADITIONAL

yoghurts made with commercial starter cultures. Int. Dairy JI. 7:
435-443,

De Vuyst, L. (2000). Technology aspects related to the application of
functional starter cultures. Food Technol. and Biotechnol. 38:
105-112.

FAO/WHO. (2002). Guidelines for the evaluation of probiotics in
food. London, Ontario, Canada, April 30 and May 1, 2002.
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf.

Gibson, G. R., and X. Wang. (1994). Regulatory effects of
bifidobacteria on the growth of other colonic bacteria. J. Appl.
Bacteriol. 77:412-420.

Gomes A. M. P. and F. X. Malcata (1998). Development of
Probiotic Cheese Manufactured from Goat Milk: Response
Surface Analysis via Technological Manipulation. J. Dairy Sci
81:1492-1507.

Gomes, A. M. P. and F. X. Malcata (1999). Bifidobacterium spp.
And  Lactobacillus  acidophilus:  Biological, biochemical,
technological, and therapeutical properties relevant for use as
probiotics. Trends in Food Science and Technol. 10: 139-157.

Haenlein, G. F. (2004). Goat milk in human nutrition. Small
Ruminant Research. 51: 155-163.

Haenlein, G.F. and W. Wendorff (2006). Sheepmilk. In: Park, Y.W.,
Haenlein, G.F.W. (Eds.), Handbook of Milk of Non-bovine
Mammals. Blackwell Publishing Professional, Oxford, England,
pp. 137-194. ‘

tlarigan W F. (1998). Taboratory methods in food rsicrobiology.
3rd ed. Pp.66. Academic Press, London, UK.

Hekmat, S., and D. J. McMahon. (1992). Survival of Zactobacillus
acidophilus and Bifidobacterium bifidum in ice crea:n for use as a
probiotic food. J. Dairy Sci. 75:1415-1422.

Holcomb, J. E.; J. F. Frank; and J. U. McGregot. (1991). Viability of
Lactobacillus acidophilus and Bifidobacterium bifidum in- soft-
serve frozen yoghurt. Cult. Dairy Prod. J. 26:4-5.

Holzapfel W. H, and U. Schillinger, (2002) .Introduction to pre- and
probiotics. Food Res. Inti, 35: 109-116.

varge, b M, Comes, AL M, & Mulcare, . 0T 0700
Manufacturing of Termented goat milk with a minen <o



J. Biol. Chem. Environ. Sci., 2008, 3 (4), 505-530 527

culture of Bifidobacterium animalis  and Lactobacillus
acidophilus in a controlled bioreactor. Letters in ‘Applied
Microbiol.42: 595-599.

Kurmann, J.A. and J.L. Rasic (1991). The health potential of
products containing bifidobacteria. In: R.XK. Robinson (ed)
Therapeutic properties of fermented milks, Elsevier, London, p.
117-158.

Lourens-Hattingh, A. and B.C. Viljoen (2001). Yoghurt as probiotic
carrier food. Int. Dairy J. 11: 1-17.

Lees, G.J. and G.R. Jago (1969). Methods for the estimation of
acetaldehyde in cultured dairy products. Aust. J. Dairy Technol.
24, 181.

Ling, E. R. (1963). A Text Book of Dairy Chemistry. Vol. II,
Champan and Hall Ltd. London. : .

Ljutovac K. R.; G. Lagriffoul; P. Paccard; [. Guillet and Y. Chilliard
(2008). Composition of goat and sheep milk products: An update.
Small Ruminant Research, 79: 57-72.

Miller, C.W.; M.H. Nguyen; M. Rooney and K. Kailasapathy
(2002).The influence of packaging materials on the dissolved
oxygen content of probiotic yoghurt. Packag. Technol. Sci. 15:
133-138.

Misra A.K. and R. K. Kuila (1992). Use of Bifidobacterium bifidum
in the manufacture of bifidus milk and its antibacterial activity.
Lait, 72: 213-220.

Mutlu B. G. Akin and M. S. Akin (2007). Effects of cysteine and
different incubation temperatures on the microflora, chemical
composition and sensory characteristics of bio-yogurt made from
goats milk. Food Chemistry 100: 788-793.

Ouwehand A.C.; P.V. Kirjavainen; C. Shortt; and S. Salminen.
(1999) .Probiotics: mechanisms and established effects. Int.
Dairy J., 9: 43-52. :

Park Y. W.; M. Juarez; M., Ramos and G.F. Haenlein (2007).
Physico-chemical charagteristics of goat and sheep milk. Small
Ruminant Research, 68: 88—113. :

Picard C.; J. Fioramonti; A. Francois; T. Robinson; F. Neant and C.
Matuchansky (2005). Review article: Bifidobacteria as probiotic



528 PRODUCTION AND PROPERTIES OF NON TRADITIONAL

agents — physiological effects and clinical benefits. Aliment
Pharmacol. Ther. 22: 495-512. ‘

Pirisi A.; A. Lauret and J.P. Dubeuf (2007). Basic and incentive
payments for goat and sheep milk in relation to quality. Small
Rumin. Res. 68: 167-178. '

Rohm, H. and Alesa Kovac. ( 1994). Effect of starter cultures on liner
viscoelastic and physical properties of yoghurt gels. J. Texture
Studies 25, 311-329. :

Rosental I. and S. Bernstein. (1998). The survival of a commercial
culture of bifidobacteria in milk products. Milchwissenschaft. 53
(8) 441-443.

Roy D. (2001). Media for the isolation and enumeration of
bifidobacteria in dairy products. Int. J. Food Microbiol. 69: 167
182. :

Salminen S.; J. Ballongue and Von Wright (1993). Bifidobacteria
and probiotic action. Salminen S. (Ed); In Lactic acid bacteria, 1%
cd. pp 357-428, Marcel Dekker, Inc. New York.

Salminen, S.; A. Ouwehand; Y. Benno and Y.K. Lee (1999).
Probiotics: how should they be defined?. Trends in Food Science
and Technology 10:107-110.

- Sanders, M.E. and J. H Veld, (1999). Bringing a probiotic-containing
functional food to the market: Microbiological, product,
regulatory and labelling issues. Antonie van Leeuwenhoek 76:
293-315.

SAS Institute, (2000). SAS / STAT User’s Guide: Statistics. Ver
6.94, Fourth Edition SAS Institute Tne.. Cary, NC.,

Srehaffner, DAY and LR, Beuchat (1966). Fermentation of aqueous
plant seed extracts by lactic acid bacteria. J. Food Sci. 51: 1072.

Schrezenmeir J. and M. de Vrese (2001). Probiotics, prebiotics, and
synbiotics approaching a definition. Am. J. Clin. Nutr. 73: 361S-
3648S.

Shah, N.P.; W.E.V. Lankaputhra; M.L. Britz and W.S.A. Kyle.
(1995).  Survival of  Lactobacillus acidophillus  and
Bifidobacterium  biifidum in commercial yoghurt during
refrigerated storage. Int. Dairy 1. 5{&:815-501

&



J. Biol. Chem. Environ. Sci., 2008, 3 (4), 505-530 529

Shah, N.P. and W.E.V. Lankaputhra. (1997). Improving viability of
Lactobacillus acidophilus and Bifidobacterium spp. in yoghurt.
International Dairy J. 7(5): 349-356.

Shah, N.P. (2001). Functional foods from probiotics and prebiotics.
Food Technol. 55: 46-53.

Tabasco R.; T. Paarup; C. Janer; C. Pelaez and T. Requena (2007).
Selective enumeration and identi?cation of mixed cultures of
Streptococcus thermophilus, Lactobacillus delbrueckii subsp.
bulgaricus, Lactobacillus acidophilus, L. paracasei subsp.
paracasei -and Bifidbacterium lactis in fermented milk.
International Dairy J. 17: 1107-1114.

Tamime, A.Y. and R.K. Robinson (1999). Yoghurt Science and
Technology (2" ed.) Cambndge Woodhead Publishing Ltd., p.
619.

Tannock, G. W. (2002). Probiotics and Preb10t1cs—Where are we
going? G. Tannock (ed). Caister Academic Press, Wymondham,
UK.

Tannock, G. W. (2003). Probiotics: Time for a Dose of Realism.
Curr. Issues Intest. Microbiol. 4: 33-42.

Vargas M.; M. Chafer; A. Albors; A. Chiralt; and C. G. Martinez.
(2008). Physicochemical and sensory characteristics of yoghurt
produced from mixtures of cows’ and goats’ milk. International
Dairy J. 18: 1146-1152.

Vinderola, C. G.; N. Bailo, and J. A. Reinheimer (2000). Survival of
probiotic rmcroﬂora in Argentinian yogurts during refngerated
storage. Food Research International, 33, 97-102.

Vinderola, C.G.; G.A. Costa; S. Regenhardt and J.A. Reinheimer.
(2002a). Influence of compounds associated with fermented dairy
products on the growth of lactic acid starter and probiotic
bacteria. International Dairy J. 12: 579-589.

Vinderola, C. G., Mocchiutti, P., & Reinheimer, J. A. (2002b).
Interactions among lactic acid starter and probiotic bacteria used
for fermented dairy products. J. Dairy Sci. 85: 721-729.



530 PRODUCTION AND PROPERTIES OF NON TRADITIONAL

Bifidobacterium alaaiul 40ulEs 58 § jedia L) alsa g s
el g A oA

dkas laaa dadl g
M-Sﬁtﬂ\-w@@caulé—a.clJ‘}]‘:\:\.‘S—:\..g:\éyla)lcﬁd

fo® AliSe YLl DG Aol g3 5 yadia LI ) &
Bifidobacterium bifidum s Bifidobacterium longum s Bifidobacterium catenulatum

Ol 038 5 s pala 0l ISy alief ol 5 e e cal e D8 pladiuly 1aa
508 JOA Lol A sl Sl A bl il Amglia 284 35l (g,
'ys.u_aqﬁ;m@uﬁms@;ﬂnwmdmsen;sj(acu VY 5ad) (sl
Sl 25 e 5 aSall LY oigd il 3y e 5 ,aTl el iy 30 e
s Bifidobacterium catenulatum A plasinly dhaadl mitdl e sl
Caga 3l G 3AT 5 Gl o5 A Wl 5 A gan Y (Jadl s Ll
sl caladtiall ¢ s

Sl Gl e Axiadll 5 adiiall GLIYE Sl s eudleladll Jumssl cusis
ol 3a dxiad) QWY Al 45 e Bifidobacterium <Y Sus bl da st otz Yl
Bifidobacterium <¥3%w dael uilS Eupm o580 oulll ol o galadl ol e
S shy saladly 0 Gl e e Y15 el Gl (e SIS L8 Raii
oLl 0ad OIS Cam Gl g sy skl 13n f5y a5 58 A GLIY) L yen
o Y Bifidobacterium <Y sal clial LY g1 550 Jumdl Aie Y ol by
s saladl Gallh sl Sy

Ol das 0 pall c 3l 5,38 DA Al Bifidobacterium M=l isu jy
Gl O pmaell paadall Galll e DS L3 a5 Ad 5 DA Had e <uilS Wlalas ]
ol 30 S 5 usebadl gl slie ) Gl s DS (e heaall el Al slie i
(% St Lo il gl 3 5 (Ul 3 4k o 8 5580 5 408 A 5 310) 4 5hg
2 sald 0033805 55 U3 (o palal g Qi ll cpn gl il (ol e 38

e sing Apma @l iy Gl 53 5 adia (o iealy A ill ¢Sy lla]
O AN A Dpaa @l iy La el 2 33 Bifidobacterium (s 4xii ya dac|
B asiall el ol alie) ol alasiuly a5 ) € 5] a%0 e syl




