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Fermentation and drying can be considered as the oldest ways to
preserve raw materials extending the shelf-life as well as enhancing the
flavour and nutritional qualities of the products. Lactic acid bacteria
(LAB) are the main agents responsible for fermentation, reducing the
ripening time, minimizing manufacturing defects, improving sensory
properties and inhibiting the development of pathogenic and spoilage
flora. LAB is also considered as the most important microorganism
responsible for the health-promoting effects of fermented foods,
especially in milk-derived products. Indeed, strains of some species
have traditionally been used as probiotics and added as functional
bacteria in various food commodities [1]. Due to the huge economic
significance of industrial application of LAB as starters, biopreservatives
and probiotics, a research emphasis on their metabolism, genetic and
applications has been placed in the last 25 years [2].

Before the development of genomics, scientists focused their
investigations on single or small groups of genes or proteins. The
genome-sequencing projects of the late 1990s yielded entire genome
sequences of many bacteria and yeasts, leading to a huge amount of
genetic data. The introduction of user-friendly and browser-based
bioinformatics tools to extract information from these databases
constitutes a key development of the post genomic era. It is now possible
to search entire genome sequences for specific nucleic acid or protein
sequences to have a global view of living organisms through in silico
analyses. Transcriptomics, proteomics, metabolomics and integromics
are the main new technologies arisen from genomics that aim at
understanding biological systems by its analysis and characterization
in unknown details (thousands of genes and proteins detected
simultaneously). This represents a challenge for scientific analysis and
opens new perspectives for bacterial starter research purposes.

The metabolic potential of LAB can be firstly hypothesized by
means of genome sequence analysis and bioinformatics as illustrated
by Siezen et al. [3]. As an example, the complete genome sequence of
Lactobacillus sakei 23K, a psychrotrophic LAB species naturally present
in fresh meat determined the existence of a specialized gene catalog
related to its ability to survive and compete in meat environments [4].
Many genes seem to be responsible for overcoming the harsh conditions
of meat processing, such as redox and oxygen level shifts. Also, genes
related to biofilm formation that allow colonization of meat surface
were revealed. By using proteomics, some of the above mentioned
functions have been experimentally proven to be very important for L.
sakei to meat adaptation [5-7], thereby confirming the predicting value
of genome data mining. In this sense, the knowledge of the mechanisms
involved in such adaptations is thus essential for selecting the most
efficient strains for a particular product. Furthermore, food industry is
interested in using stable starter cultures with good processing adaption
capability. Variations in temperature, osmotic conditions, oxidative
or acidic environments are situations to which LAB are routinely
subjected. The proteomic approach constitutes auseful tool being
applied in this times to study the molecular basis of bacterial adaption
to harmful conditions. Previously, these proteomic approaches were
rather descriptive being focused on protein identification. Currently,
more complete studies combining proteomics, transcriptomic

and metabolomics are bringing new clues for understanding LAB
physiology under these stressful environments. van de Guchte et al. [8]
made a clear revision using a proteomic approach on the molecular
mechanisms of probiotic bacteria for withstanding GIT conditions.

Also, proteomic tools are used to study food matrix systems to
achieve an efficient characterization of biochemical mechanisms
undergoing during fermentation and ripening. In fact, the proteome
of a food is a dynamic entity which reflects the environment and
physiological state of the origin organisms and evolves in time. In fact,
food proteins can particularly be subjected to further change during
food storing and maturation. For instance, proteolytic phenomena
heavily modify the picture of the protein content in foods such as cheese
and fermented meat products. Thus, high throughput approaches such
as proteomic have permitted the characterization of food components
such as the study of their functional, nutritional and biological relevance
protein conformation and protein interactions, as well as food quality
assessment. Moreover, proteomic approaches have been applied to
correlate proteolytic profiles with technological parameters in view to
detect valuable biomarkers to monitor and predict meat quality [9,10].
Certain peptidic fractions originated from meat and meat fermented
products have been identified to be related to sensory attributes [11-
13]. As a consequence of maturation processes, bioactive peptides can
be produced in the food matrix by endogenous and/or bacterial enzyme
activity; these bioactive peptides can be discovered either empirically
or by prediction [14]. It launched the nutritional peptidomics as the
discipline focused on the discovery and validation as well as the study
of health effects of bioactive food peptides, making a complete revision
of both the classical hydrolysis strategy and the bioinformatics-driven
reversed genome engineering.

It is envisioned that the information gained by the combination
of “Omics” approaches leads to a knowledge-based selection of
LAB. This constitutes an invaluable tool for the improvement of
established fermented foods or for the development of novel ones,
based on the ability of selected starters to better compete/adapt and
produce metabolites of technological or health interest obtaining
functional cultures with improved capabilities. As a final point, the
comprehension of the food matrix evolution during ripening by
means of the post genomic technologies will contribute to improve
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fermentation processes obtaining a modern food industry with lower
processing/production costs and higher-quality end-products.
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