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ABSTRACT

Human saliva proteomics gained interest in the last two decades, mostly due to the non-invasive nature of this fluid collection and to its
potential for the diagnosis of different oral and systemic pathologies. Curiously, despite saliva being the fluid that first contacts with food, the
interest in the relationship between its composition and ingestive behavior increased recently. The relevance of saliva protein composition in
food acceptance and preferences is evidenced by the observation that individuals who differ in oral food perception present particularities in
salivary proteome: individuals with different sensitivities for astringency diverge in the levels of several salivary proteins; the same is true
concerning the perception of basic tastes, namely bitter and sweet. Even aroma perception depends on saliva protein composition.
Interestingly, some of the proteins observed to differ according to oral food perception are proteins that present variations with Body Mass
Index (BMI). Besides this potential role of saliva in driving food choices, this fluid may have also potential as a source of biomarkers of
ingestion. Although less explored, until now, there are evidences of changes in saliva protein composition related with the type of diet: diets
rich in polyphenols induce modifications in saliva composition, in animal models; high-fat diets consumption by rats were observed to change
their levels of salivary alpha-amylase. These different points will be reviewed in the present article.
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Abbreviations: HPLC - High-performance liquid chromatography; PROP - 6-n-propylthiouracil; CA-VI - carbonic anhy-
drase VI; PRPs - Proline-rich proteins.

saliva proteomics studies rely on methodologies for

1. Introduction

Saliva has been considerably studied for its use in
diagnosis, because this is a fluid that contains many of the
molecules present in blood, in amounts proportional to the
ones present in this last, but with the advantage, over plasma,
of allowing non-invasive and simple collection. As such,
repeated sampling is possible, without the need of special
trained people or expensive equipment.

Salivary proteins constitute one of the main groups of
salivary molecules with potential as biomarkers. For that
reason the interest in salivary proteomics emerged, with more
than 2400 non-redundant salivary proteins [1]. Generally,

separation and identification of proteins such as 2-D
electrophoresis, capillary electrophoresis and  high-
performance  liquid  chromatography = (HPLC), in
combination with mass spectrometry. Several reviews report
the main methodological approaches used in the area of
salivary proteomics (e.g. [2-4]).

A considerable number of studies has been made with the
aim of comparing heathy individuals with individuals
suffering from different oral and systemic diseases. For
example: i) in the search for breast (reviewed in [5]), gastric
[6], or oral (e.g. [7]) cancer salivary biomarkers; ii) in the
understanding and diagnosis of periodontal disease (e.g. [8]);
iii) in neurology and psychiatry [9], among other clinical
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areas. But saliva is the fluid that bathes oral cavity tissues
and that first contacts with food and, as such, it is somehow
expected that saliva can be related with food sensorial
perception, ingestion and digestion. However, the use of
proteomics to investigate and understand ingestion has been
few explored. -

This article reviews the research carried out in the field of
saliva and ingestive behavior, namely: i) the relationship
between salivary proteome and oral food perception
(astringency and basic tastes); ii) the way saliva can reflect
ingestive strategies and dietary behavior; iii) the potential of
saliva as an objective and non-invasive source of biomarkers
of ingestion.

2. Salivary proteomics and oral food perception
2.1. Astringency perception

The relevance of salivary proteome in oral food perception
started to be studied in the context of the involvement of
salivary proteins in astringency development. Tannins are a
group of polyphenols with different structural
characteristics, but with the common feature of complexing
and precipitating proteins what is responsible for the
sensation of astringency perceived in foods containing these
compounds. In 1954, Bate-Smith [10] proposed that
astringency results from the interaction of tannins, present
in foods and beverages, with salivary proteins. Since then,
and despite some controversy about the exact mechanisms
involved, it is accepted that salivary proteins have a major
role in astringency development and intensity. Different
authors presented evidences that the compounds perceived
as more astringent are the ones that precipitate salivary
proteins to a higher degree [11,12]. Moreover, differences in
astringency perception among different individuals were
reported to be linked to different salivary protein profiles.
Dinnella and colleagues [13] observed that saliva
composition is related to the intensity with which
astringency is perceived and that there are differences in
salivary responses between individuals high- and low-
sensitive to this oral sensation. Recently, we confirmed that
individuals presenting different tannic acid detection
thresholds differ from each other in their salivary response
to stimulation with this compound, and that the proteins
whose levels change are salivary proteins with affinity to
form insoluble complexes with these polyphenols [14].
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