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Abstract: Due to special properties of fermented milks containing probiotics, such as improving protein
and vitamin metabolisms, antibacterial activities, treatment of liver disease and reduction of the risk of
colon cancer, in recent years, special emphasize is placed on shelf-life evaluation of these products.
The effects of acid-adaptation treatment of bifidobacteria on the viability of these microorganisms in bioyoghurt
during storage were evaluated in this research. Also, viability of bifidobacteria in simulated gastric
juice and bile solution was assessed. The results showed that while B. breve survived better during
storage of refrigerated bioyoghurt, B. infantis strains were more resistant to simulated gastric juice and
the survival rate of these strains under alkaline condition of bile solution was approximately 70%. Since the
survival of probiotics throughout the shelf-life of the product and at the time of consumption as well as
tolerating the extreme pH conditions are important factors for exertion of health benefits in the host, both
aspects must be considered in shelf-life evaluation of commercial bioyoghurt.
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INTRODUCTION

Yoghurt is produced worldwide as fermented
milk with the co-culture of two species
Acid Bacteria; thermophilus  and
Lactobacillus delbrukii spp. Recently
emphasis has been placed on developing new
fermented milks containing probiotics [1-5]. Probiotics
are commonly defined as live microorganisms that
impart a health benefit to the consumer. Many bacterial
genera and species are commonly used in commercial
products, including species
Bifidobacterium.

These kinds of products have been developed
and marketed in Europe, North America and the Far
East [6-10]. Properties of Lactobacillus spp. is well

of Lactic
Streprococcus
bulgaricus.

of Lactobacillus and

documented, but possible roles of ingested
bifidobacteria have been evaluated less. The
importance of bifidobacteria with respect to the

healthy operation of the human digestion system
encourages consumption of such products [6, 11].

The health benefits of bifidobacteria may be listed as
follows:

* Improved protein and vitamin

*  Prevention of constipation;

*  Antibacterial activity;

*  Treatment of liver damage;

*  Anti-tumor activity;

«  Stimulation of immune system response;

* Reduction of blood cholesterol levels;

* Improvement of lactose digestibility metabolisms
[12-19];

The incorporation of probiotic bacteria as dietary
adjuncts in different fermented milk products has
reinforced the acclaimed healthy properties and given
rise to a tremendous consumption of the so-called
value-added products in developed countries [20-22].
Among the dairy products, yoghurt considered as ideal
vector for the delivery of these probiotic bacteria to
consumers[9].

Corresponding Author: Dr. M. Mohebbi, Department of Food Science and Technology, Ferdowsi University, Iran



World Appl. Sci. J., 3 (1): 40-44, 2008

For any such product, the survival of probiotics
throughout the shelf life of the product and at the time of
consumption in order to exert the healthy benefits in the
host, is very important [20, 22, 23].

While fortifying products with probiotics, have long
been carried out by manufacturers, they have been
encountered with several processing challenges. In fact,
many active milk cultures may die even before the
consumer receives any of the health benefits, as the result
of processing, storage and transportation conditions. A
number of different brands of commercial yoghurt have
been analyzed for the adequate presence of Lactobacillus
and Bifidobacterium species and the results indicated
that most of the yoghurts contained very low number of
these organisms [24-26]. On the other hand, functional
therapeutic effects of food may be reserved only if the
probiotic bacteria survive the passage from the mouth to
the intestines. Specifically, these organisms are
susceptible to environmental factors such as water,
oxygen, temperature and acidity. Therefore the ingested
probiotic bacteria must tolerate the acidic condition of
stomach, while resisting against bile produced by small
intestine. Large variations in Bifidobacterium spp. ability
to resist these conditions have been reported [27-29].

The objective of this study was to evaluate the
growth, survival and viability of acid adapted and non
acid adapted cells of Bifidobacterium infantis,
Bifidobacterium breve and Bifidobacterium longum
in yoghurt during storage. Viability of bifidobacteria in
simulated gastric juice and bile solution was evaluated in
the second part of this work.

MATERIALS AND METHODS

Materials: Lyophilized cultures of B. infantis, B. breve
and B. longum were obtained from Lallemand Institute
Rosell. Plain yoghurt was obtained from US local
market. Culture media including TSB and MRS were
purchased from Difco CO.

Methods: Acid adaptation as a pretreatment was
carried out by adding 1 g of each culture to
TSB+0.6% yeast extract. Rezazurin (0.2 g/100 ml)
and L-Cystein (25 g/25 ml) were also added under aseptic
conditions. Addition of 10% dextrose to the half of the
tubes resulted in the acid-adaptation (AA) pretreatment
which was compared with non acid-adapted bacteria.
Also, under the same condition, N, (2 psi) was added
to each tube for 25 seconds. Tubes were capped
immediately and wrapped in four layer of parafilm. Tubes
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were incubated at 30°C for 24 h. At the end of
incubation pH of the samples was measured. Cells were
harvested by centrifugation at 10000 xg at 4°C for 10 min
and the pellets were resuspended in 10 ml of saline
(0.85% wi/w). 25 g of plain yoghurt was added to each
tube. Stomacher bags manufactured from food grade
polythene were sealed under vacuum and stored at
4°C. Every week the pH, the total counts and the
viability of bifidobacteria were evaluated for a period
of 42 days.

For enumeration of bifidobacteria, filtered (0.22 wm)
streptomycin was added to MRS agar.

Simulated gastric juice and bile solution were used to
determine the susceptibility of Bifodbacterium species to
pH. For this purpose, 1 g of lyophilized culture was
inoculated to TSB. After 24 h, bacteria were inoculated
in TSB with 10% dextrose and without dextrose. Cells
were harvested after 24 hours. 2 ml of cell suspension
was added to 18 ml simulated gastric juice (3g pepsin/
1000 ml saline 0.5 %w/w). After incubation at 37°C,
viability of Bifidobacterium species was evaluated for
6 h with 1.5 hours interval.

Bile solution was prepared by dissolving 10 g Oxgall
(Difco) in 90 ml distilled water and addition of 1 g bile
solution (Difco) and viability was examined at 0, 4, 8 and
12 hours after incubation at 37°C.

Statistical analysis: Experiments were carried out in a
randomized block design and a factorial model was used.
The means were compared by Dunckans test. Analysis
was accomplished with Mstatc (Ver 2.0) software.

RESULTS AND DISCUSSION

Other than selection of probiotic organisms with high
potential in producing metabolites with desired health or
nutritional benefits, survival of the strain during
fermentation and storage at 4°C must be considered.
While no general agreement has been reached on
the recommended level for the minimum number of
probiotic bacteria at consumption time, different ranges
from 10° to 10® have been suggested in literature. However
recent market surveys indicated that the viability of
probiotic organisms in commercial preparation is
commonly lower [13, 30, 31].

Several factors affect the viability of probiotic
bacteria, including an increase in the acidity of the
product during storage which has an adverse effect
on the wviability of bifidobacteria in fermented
products[20, 32-34].
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Fig. 1: The effect of storage time at 4°C on pH of samples
inoculated with different bifidobacteria species
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Fig. 2: Changes in the pH of samples inoculated with
different bifidobacteria species
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Fig. 3: The effect of storage time on total counts of the
samples

As the Fig. 1 shows, the pH significantly declined at
4°C over the period of 21 days (P<0.05). The lowest level
of pH was observed in the samples kept for 21 days in
refrigerator.

Also Fig. 2. shows that samples inoculated with
B. longum had a lower pH, while there was a non
significant reduction in the pH of bioyoghurt inoculated
with B. breve.

The effect of storage time on total counts
(Log CFU/g) is given in Fig. 3. The viability of
bifidobacteria is shown in Fig. 4. Low numbers of
bifidobacteria after inoculation, compared to the first 3
weeks, might be due to the reduction in the number of
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Fig. 4: Survival of different strains during storage
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Fig. 5: Viabilty of (a) B.breve (b) B. infantis (c) B. longum
in simulated gastric juice
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Fig. 6: Viability of B. Infantis in simulated bile solution

bifidobacteria in medium containing dextrose which
resulted in acidic condition.

The results of experiment shows that B. breve can
survive in refrigerated bioyoghurt better than two other
species (Fig. 5).

The lowest level of pH was measured in the acid-
adapted treatment inoculated with B. longum. On the
other hand, non-acid adaptation and inoculation with
B. breve resulted in the highest level of pH.

It is reported that delivery of viable bifidobacterium
sp. to large intestine, the main location of their functional
properties, is limited as a result of extreme acidity in
human stomach [35]. In this study, counts of viable B.
infantis (ATCC 15697) remained significantly higher
(P<0.01) compared to other strains, while they were
exposed to simulated gastric juice at pH 3.0. The viable
counts of cells in acid-adapted bifidobacteria dropped to
an undetectable level in 1.5 h. Non-acid adapted strain
of B. infantis was the most acid-resistant species (Fig. 5).

It seems that due to acidic condition in acid-adapted

samples, the growth of bacteria were slower as compared
to non acid-adapted, which affects the final counts.

Based on the results obtained in this experiment,
viability of B. infantis in simulated bile solution was
evaluated. Non-acid adapted B. infantis was more
resistance to alkaline pH, but a significant difference was
not observed (Fig. 6).

CONCLUSION

For probiotic products, special emphasis is put on
culture viability throughout the shelf life of the product
and at the time of consumption and therefore proper
selection of bifidobacteria is a key factor. On the other
hand, success of bifidobacteria containing food products
depends on the resistance of bacteria to the system
existing in the upper gastrointestinal tract. Therefore, it
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can be concluded that viability of Bifidobacterium strains
under different conditions must be modeled. Derivative-
free, multi-objective optimization (such as MOGA)
according to definition of fitness function including
indicator terms of resistance to simulated gastric juice and
bile, survival during storage of refrigerated products, in
addition to organoleptical properties, will be a powerful
and reliable procedure for shelf-life determination in
products containing bifidobacteria.
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