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Probiotic bacteria, according to the definition adopted by the World Health Organization in
2002, are live microorganisms, which when administered in adequate amounts confer a
health benefit to the host. Recent studies show that the same probiotic strain produced and/
or preserved under different storage conditions, may present different responses regarding
their susceptibility to the adverse conditions of the gastrointestinal tract, its capacity to adhere
to the intestinal epithelium, or its immunomodulating capacity, the functionality being affected
without changes in cell viability. This could imply that the control of cell viability is not always
enough to guarantee the functionality (probiotic capacity) of a strain. Therefore, a new challenge
arises for food technologists and microbiologists when it comes to designing and monitoring
probiotic food: to be able to monitor the functionality of a probiotic microorganism throughout
all the stages the strain goes through from the moment it is produced and included in the food
vehicle, until the moment of consumption. Conventional methodological tools or others still to
be developed must be used. The application of cell membrane functionality markers, the use
of tests of resistance to intestinal barriers, the study of surface properties and the application
of in vivo models come together as complementary tools to assess the actual capacity of a
probiotic organism in a specific food, to exert functional effects regardless of the number of
viable cells present at the moment of consumption.
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Probiotic microorganisms used in food
The intestinal microbiota comprises about 95% of the total cells in
the human body, and it contains approximately 1011–1012 CFU/g
of intestinal content. This diffuse “organ” which is not encoded
in our DNA, is rapidly acquired after birth and is carried with
us all throughout our lives, experiencing changes in its composition and its activities which respond not only to endogenous
factors (e.g., age, stress), but also to exogenous factors (e.g., diet,
medical treatments). The presence of the intestinal microbiota
is of essential importance for the development of the mucosal
immune system and the maintenance of its activity, and also for
the numerous barrier and biochemical activities that it performs.
As for the species and strains comprising the intestinal microbiota, there is a wide variability among individuals, depending on
their age, diet, immunological status, stress factors, and intrinsic
characteristics of the individual not yet totally known (Isolauri
et al., 2004). The main genera found in the intestinal microbiota
include Bacteroides, Eubacterium, Ruminococcus, Clostridium, and
Bifidobacterium, and as the subdominant microbiota, Escherichia,
Veillonella, Staphylococcus, Proteus, Streptococcus, and Lactobacillus
have been reported (Tannock, 2003).
It is possible to classify the components of the intestinal microbiota according to the effects they exert on the host’s health: bacteria
with potentially pathogenic effects, bacteria presenting a mixture of
pathogenic and beneficial activities, or bacteria with strictly beneficial effects (Gibson et al., 2003). Bifidobacterium and Lactobacillus
belong to this last group, and are the genera most frequently chosen
for the isolation and characterization of probiotic bacteria.
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Among the numerous definitions of probiotics, the one with the
prevailing international scientific consensus is the one adopted in 2002
by the Joint Committee of the World Health Organization (WHO)
and the Food and Agriculture Organization (FAO). It was established
that probiotics are “live microorganisms which when administered in
adequate amounts confer a health benefit on the host.” (WHO/FAO,
2002). The majority of the probiotic strains available were isolated and
characterized from the following species: Lactobacillus casei, L. paracasei, L. rhamnosus, L. acidophilus, L. gasseri, L. johnsonii, L. plantarum,
L. reuteri, L. crispatus, L. fermentum, Bifidobacterium bifidum, B.
adolescentis, B. lactis, B. breve, B. infantis, B. longum, Saccharomyces
boulardii, S. cerevisiae, and Enterococcus faecium. Certain species of the
genera Bifidobacterium and Lactobacillus, common inhabitants of the
intestinal microbiota, are traditionally regarded as microorganisms
beneficial to health, due to the fact they exclusively promote healthy
effects in their natural niche. Furthermore, some of these strains show
an adequate tolerance to gastrointestinal barriers and to technological
parameters applied in the production of food. These facts determine
that the main commercial strains used for the manufacture of functional foods belong to these genera.

Microbiological control of probiotics in food
The microbiological enumeration of probiotic bacteria in fermented
foods represents a real challenge to the industry, due to the simultaneous presence of probiotics and the acidifying starter bacteria used
for the fermentation of the food. Even though there is an increasingly marked tendency to apply advanced techniques such as FISH,
flow cytometry (Ben Amor et al., 2007), and real-time quantitative
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