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Abstract

The epidemic of obesity is increasingly spreading around the globe. Many factors,
some likely, others well documented both in animal both in human researches. These
factors contribute to the obesity pandemic. Among these factors, there is consistent
evidence that stimuli that affect the formation of organs and systems are determinants
of a posteriori repercussions in the development of obesity and its comorbidities.
Among these stimuli, we can mention the way in which patterns and a formation of
eating habits are developed and can permeate the appearance of overweight/obesity.
Nutritionally, both what we select to eat both what we ingest is associated with
learning, habits and perception of taste, that is, to the palate. Does palate influence
body weight gain, leading to the emergence of chronic non-communicable diseases
associated with food? The aim of this mini-review is to address how food preferences
and its nutritional factors can contribute to a sensory perception of food, pleasure in
the consumption of certain foods and the increase food intake, can lead to overweight
and obesity. The current evidences drive that palatability is an important risk factor
for the development of food behavior disturbance with possible impact of overweight/
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Introduction

The onset of an individual’s development has been extensively
studied over the years. There is currently consistent evidence that
in addition to the genetic component the environmental stimuli that
affect the period of formation of the organs and systems are also a
determinant of the repercussions a posteriori in the course of health
and disease, as well as the hypothesis of the genetic component of
the ingestion or preference by specific nutrients such as fat' One of
the biggest health problems in the world is the growing pandemic
regarding excess body fat and its comorbidities.> Among the
predisposing factors are: polygenic inheritance, sedentary lifestyle and
nutritional inadequacies. Dietary inadequacies due to deficiency or
excess nutrients and/or energy in perinatal life, or at various moments
in the life cycle, are strongly associated with chronic pathologies
such as cardiovascular diseases, diabetes, obesity, cancers, and
hypertension, others.? In this conjunction, the way in which the food
acceptance patterns and the formation of eating habits develop seem
to permeate directly or indirectly the risk of the emergence of several
non-transmissible diseases throughout life.

In the nutritional context, it is worth emphasizing that both
the quantity and the quality of the food we eat are crucial to the
repercussions in our health-disease state. What we select to eat and
how much we eat are directly associated with learning, habits and
perception of flavor and taste. If the taste is modifiable, therefore it can
be built and deconstructed. Thus, would the taste be able to influence
on body weight control, and therefore the development of chronic
diseases related to palatability of food intake? Therefore, the focus of
this mini review is to address how food preference and its nutritional
composition may contribute to sensory perception, the pleasure of
eating, increased intake, and consequently, increase of body weight.
For the elaboration of this review, the following researches databases

were carried out: MedLine/PubMed, SciELO, Bireme and LILACS,
using the following descriptors: palatability and obesity, flavor/
taste, food and palatable intake, brain palatability, perinatal neural
pathways, appetite, peptides, anorectics and orexgenes, sensory
properties and organoleptic factors in studies involving both humans
and animals. We selected books, review articles and originals of
English and Portuguese language addressing a combination of terms
in English and Portuguese without limitation of the period searched.
The selection of references considers a pertinence of the objectives
pursued for the scope of the study. However, only the scientific
articles available on the line were selected.

Discussion

Flavor, palatability and taste: definition and

construction

Flavor and/or palatability have unquestionable participation
in selection and food intake. The definition of what is tasty or
palatable may have a simple connection of pleasant, but a complex
concept to characterize it. Determination of palatability or what is
palatability involves various sensory properties (eg taste, smell,
texture, temperature, visual appearance, sound and other inputs in the
trigeminal nerve) and can be classified according to pleasure offered by
food or how pleasant the food can be. It is evaluated by “pleasantness”
or taste detector (tasting). Thus, palatability determination involves
the flavor, but the classification of pleasant or flavorous is not a
sufficient predictor of the consumption of a product® and several other
factors may be involved in this process. It is possible to conceptualize
taste as the result of the combination of all the senses through a
complex somatosensory integration of taste (flavor) and smell, touch
(texture, hardness, viscosity, temperature, density, consistency, (s),
view (shape, color, appearance, size, aspect, etc.) and hearing (sounds
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of crispness, softness, hardness, etc.).** This sensorial set allows the
perception of the most varied flavors.

Factors involving food selection and / or

acceptability
Personal
condition,
Learning, flavor health or
enlargement, physiological
including Selection/acceptab state,
temperature, | ||l‘l --------- ’ environment
texture, aroma, alfactors
tolor form, sound, (secial,
crispness, others cultural,
- other)
Combination )
of sensory Splc‘f“ fay
senzes, aroma ) ac.ld'
astringent
Sweet,
bitter,
sour,
salty,
umami

Figure | Scheme that differentiates taste, flavor and palatability.

The “palatability”, in turn, associates beyond the flavor other
aspects, of which we can highlight: appetite, desire, pleasure;’® as
well as the emotional and nutritional status of the individual;*'* the
early childhood learning'> and an early exposure to food in the fetal
and lactation periods.”* The taste, in turn, is limited to a sensation
of the sense of the taste (or gustation) that occurs in the oral cavity
of the mouth from the contact of the food on the tongue that allows
the perception of the five basic tastes already defined: sweet, salty ,
bitter, acid'* and umami;*!'>!¢ Tastes are mediated by sensory receptors
composed of protein structures located in cell membranes or in the
cytosol (cytoplasm) that allow the interaction of signaling molecules.!’
The sensory receptor has the function of transmitting to the brain
information that allows the identification of the taste from the process
of signal transduction and directed by the sensory nerves. !

Current evidences show a possible taste receptor for fat (fatty
acids)®?! and, for the taste of “calcium”,? both in animals and humans,
suggesting two new specific taste sensations. Animal models have
provided a fundamental contribution to the historical development of
understanding the basic parameters that regulate the components of
our energy balance.> However, more studies need to be carried out
to better elucidate the mechanisms involved in this process!** and
whether it occurs in humans. The possible taste of fat or specific fatty
acids involves evidence in animal studies. But, although the research
is not as recent the studies are still inconclusive. There is a lack of
more evidences in studies performed in animals and absence of
conclusive experiments in humans.”** Accordingly, reductions in the
use of animal models, while ethically desirable, will not be feasible in
the short to medium term, and indeed an expansion in activity using
animal models is anticipated as the epidemic of obesity continues and
spreads geographically.® There are signs that the tongue has a specific
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receptor for fatty acid molecules capable of detecting fat, known
as CD36. In this context, an experiment was conducted with obese
individuals (with different expressions of genetic variants for CD36).
The participants were submitted to the tasting of lipid emulsions with
oleic acid and triolein with and without orlistat, and control emulsion
(blank control). As a result the researchers observed that the presence
of orlistat reduced the oral- sensory-sensitivity to triolein but not to
the fatty acid suggesting the existence of a sensory component in
humans for fatty acid. However, the study shows the limitation of
small numbers of participants and the development of the study in
a group of obese patients?! indicating the need for additional studies.
The authors also suggest that the uncontrolled craving of people for
certain types of hyperlipid foods (such as potato chips and fillet steak)
could be genetically driven by the amount and expression of CD36
receptors and that variations in this gene could make the body more or
less sensitive to taste of fat in foods.?!

Studies involving genetically modified animals, lacking the CD36
gene, found that the absence of this gene prevented the detection of fat
in foods by rats and that these rats had no preference for fatty foods.*
The various evidences indicate the importance of this receptor for
the perception of fat taste. However, many questions remain without
answers and need clarified, such as how levels of these receptors
influence fat intake or body weight.?! A better understanding on action
of this protein may play a relevant role in strategies to combat chronic
diseases such as obesity. In Figure 1 we show in a schematic way how
one can differentiate what are taste, flavor and palatability, realizing
that palatability is much more complex than what can be defined by
taste or flavor.

Food is of crucial importance to living beings, as it is fundamental
for the survival and maintenance of homeostasis. The process
of feeding is complexly determined and influenced by several
mechanisms.'* According to El-Haddad,” the genetic component is a
determinant that can act on taste sensitivity, indirectly on palatability,
and, consequently, on food preferences. We were born with the innate
ability to identify tastes with wide acceptance for sweetness and
rejection for bitter and sour .7 This ability is related to the intrinsic
ability of survival, where we accept or select potential caloric sources
and, at the same time, reject tastes that are virtually associated with
toxic substances.!” In this regard, it has been advocated that the
sensory properties of foods associated with higher energy content
overlap to foods with low energetic value indicating that the higher
energy content is sufficient to establish a preference.*

Strong evidences show that the identification of basic tastes
begins in fetal life.?” The early development of the gustatory buds,
innervation and development of the lingual papilla begin between
the 6th and 7th week of fetal life,”” continuing until the 18th week.
At the 14th week of gestation the sensation of taste can already be
detected.?® In humans, radiographic techniques have demonstrated
that the swallowing process in fetuses is present from the 12th week
of gestation'® and that swallowing of the amniotic fluid is important as
a trophic factor intestinal development; and that the fetus is capable
of responding to a solution of saccharose or infusion of neuropeptide
Y (NPY) in the amniotic fluid with increasing its intake.?' However,
the development of basic tastes does not all occur in the same
developmental period.'® The salty taste only develops from the 4th to
the 6th month of extrauterine life and presents a peak of expression
at two years of age, when the preference for this taste is higher than

Citation: Nascimento ED, Lima COR,Aratjo NCDM. Palatability: from formation to possible influence on weight mass. Adv Obes Weight Manag Control.

2018;8(2):134-141.DOI: 10.15406/a0wmc.2018.08.00229


https://doi.org/10.15406/aowmc.2018.08.00229

Palatability: from formation to possible influence on weight mass

in adult life. This early attraction and development of sweet and salty
tastes may in part direct appetite and choice to these tastes throughout
life."

The preferences for the various taste and formation of the
palatability are constructed in early childhood with follow-up until
adulthood.®” Mennella et al."" were able to demonstrate that pre
and postnatal exposure to various taste and flavors increases their
acceptability during the weaning and infancy periods. In the first and
second trimester of gestation there is already the development of the
chemosensory system capable of detecting particles dispersed in the
saliva or in the retronasal air. However, it is important to remember
that the respiratory process is not yet working in fetal life and that
the smells along with other stimuli are relevant determinants of
palatability formation.'® Taste is determined by the interaction of the
dissolved particles in the saliva with the taste buds and the palatability
involves beyond the gustatory perception the stimulation of the
retronasal air'> and the flavor, a set of sensorial stimuli.'” Equally, it
is worth remembering that unlike innate taste, we are not born with
innate preferences for smells.’® Therefore, our smell preferences
consist of a learning process® practically infinite since there is no
predetermination of basic odors.

Previous experiments have shown that maternal diet during
gestation and/or lactation has a profound impact on the acceptance
or rejection of these same foods when babies are exposed later.? In
pregnant women, a dehydration process may occur due to frequent
episodes of nausea and vomiting.’! Thus, it has been observed that
there is a relationship between the increased appetite of infants and
young adults due to the consumption of salty foods in mothers who
presented several episodes of nausea and vomiting during pregnancy.?!
A more recent study in 2012 found that children who were exclusively
breastfed during the first six months of life had a preference for umami
taste."* This association is probably due to the high glutamate content
of breast milk compared to that of the industrialized formulas. A wide
exposure to several flavors during breastfeeding constitutes a strong
and diversified learning for the child.!? This fact may have a favorable
impact on the introduction and acceptance of new and varied solid
foods, with a favorable effect on the formation of food preferences.

From the aforementioned factors, it can be inferred that early-life
learning, maternal diet composition and genetic characteristics are
determinant components of the palatability formation and of lifelong
choices.'* Additional factors cannot be neglected such as maternal
nutritional status or maternal diet on the food preference of their
offspring. Experimental studies on rodents that have handled the lack'*
or excess nutrients/energy have demonstrated a clear association with
food preferences throughout life.> Review by Portella et al.!* have
demonstrated strong clinical and experimental evidence that support
the fetal or early nutritional environment can significantly impact
the individual’s food preferences in adult life. The authors support
the hypothesis that eating habits may be linked to the development
of various diseases. This hypothesis stems from the fact that food
preferences appear to be persistent throughout life in people who
have been exposed to an adverse fetal environment. This hypothesis
may, in part, explain the high risk of developing life-long metabolic
diseases such as obesity, diabetes mellitus, and cardiovascular
diseases. In summary, evidence from experimental and clinical studies
consistently demonstrates that early life events are strongly associated
with specific food preferences in adulthood, particularly for those
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highly palatable and energetic foods (high in carbohydrates or fat or
both). The evidence that early nutritional insults promote changes
in the encephalic control of food intake was observed in a study of
perinatal malnutrition on the hedonic control of eating behavior.”
In this study, the authors observed that perinatal nutrition restriction
promotes an increase in food intake and preference for palatable foods
and that brain regions such as the amygdala and caudate putamen are
implicated in this context.

In the literature, it is clear that the deficiency or excess of nutrients
during the development phase* can lead to permanent damage to body
system, especially the Central Nervous System-CNS.% In humans the
development of the CNS comprises the periods of gestation, lactation
and extends between 2 to 4 years of age.'*** These periods are marked
by intense proliferation and cell division and are therefore considered
critical for the development of morphophysiological and biochemical
processes, since any change in this period can irreversibly influence
the body’s metabolism and mechanisms of control.** In this critical
phase, the brain is extremely vulnerable to environmental conditions,
due to growth fast and development of its organs and systems, mainly
by rapid neural modifications and plastic reorganization of the CNS.
Therefore, depending on the degree of deficit'* or nutritional excess
and temporal extension, specific “programming” may occur to some
organs or tissues permanently.*>%

Influential factors in food intake and body weight

The relationships of palatability with various neural and peripheral
circuits that culminate in the determination of food intake is complex
and include several networks of sensory stimuli. Small'® argues that
flavor (which is directly associated with palatability) perceived by oral
sensory mechanisms is less determinant of ingestion than the sensation
obtained by post-oral sensory mechanisms (distension of the stomach,
circulating level of nutrients and insulin), establishing in the long term
a taste preference. This means that nutritional/energy content are a
better predictor of ingestion than the oral taste response, for example,
the oral response to sweet taste.*® In the literature there are authors
who advocate that the addition of a flavor to a balanced diet does not
promote increased intake compared to a balanced diet lacking flavor
or pleasant texture (44). However, the same does not proceed when the
diet is high in sugar and fat’’” and preference is readily formed for the
flavors associated with positive post-ingestive effects.*® Thus, it can
be inferred that oral sensation seems to determine acute ingestion and
post-ingestion mechanisms are related to preference and consumption
formation based on positive post-ingestive effects. But it is important
to mention that these relationships have been studied in rodents, but
in humans, little is known yet, and it is a promising area for research.

The addition of the influence of a flavor on consumption can be
observed with glutamate (umami flavor). Its consumption seems to
depend on the stimulation of both chemosensory perceptions (taste and
post-ingestive effects) and that its sensory perception is genetically
dependent.®® It is important to remember that the T1R3 gustatory cell is
stimulated by both glutamate and sugar. This has led some researchers
to argue that the umami flavor would be a combination of salty and
sweet taste at the same time. Despite inconclusive conjectures,
glutamate is a compound used to improve flavor and, therefore,
palatability. Likewise, it is not negligible that palatability is a strong
predictor of the quantity consumed. Palatable foods activate complex
sensory systems that range from vagal stimulation to insulin secretion.
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These pathways, in turn, communicate with the reward system and
are individually able to enhance the search for food and the intake of
highly energetic palatable foods.** The increase in the consumption of
highly energetic foods is a risk for the excessive gain of adipose tissue
and weight and, consequently, chronic health problems.

Hypothess of cerebralcircuit dysfunction implied inthe hedonic (food) system in obese
individuals
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the neural circuitry that guides “overfeeding” driven by palatability is
still a subject that needs to be better investigated. Figure 2 shows the
hypothesis of dysfunction of the brain circuit involved in the hedonic
or reward system in obese patients. Drug use stimulates the same
neural circuit exemplified in the reward system of Figure 2 causing
similar dependence.

Hedanie appetmedrewardng palamble food itake

nereased dopamine = pleasant and pleasurable senations in the
brain =¥ learning and mamary

Desire o Vioous tane ') reinforces the search for palatadle vods

Prakonged epazure 1 palatadle tood: = changes 3nd sdsptations in
the malocular crauit of the reward system

Dopamuee-stmabiied feed reward
hedonic centers m e ONS

Neural dyzhinction 3 Svoring 30dcion 3nd EXCEXINE COMUMPRIOn

“Food craving” behavior in obese individuals

Figure 2 Hypothesis of dysfunction of the cerebral circuit involved in the
hedonic or reward system (food) in obese patients.

Circuits related to food intake to satisfy homeostatic components
of food and hedonic components, implies an integrated neural
network of encephalic regions and orexigen peptides, anorexigenic
and food reward or pleasure pathways. The reward system involves
an integrated and complex neural circuit which is characterized by
activations of specific brain regions and the release of neuropeptides
such as: opioids, orexins and corticotropin releasing hormone,
dopamine, serotonin and glutamate.***! It is well defined that drug use
activates the reward system causing molecular adaptations throughout
the brain circuit. These include changes in synaptic morphology
and plasticity, as well as altered glutamatergic*' dopaminergic*
cannabinoid signaling®* and serotoninergic signaling.** An analogue
between ingestion of drug (addict) and overconsumption of palatable
foods in obese individuals is based on the issue of palatable food, a
daily reinforcer, which causes molecular adaptations favoring food
consumption (Figure 2).* Excessive food consumption can be harmful
not only because of weight gain and its associated health risk, but also
because of the adaptation that may occur in the neurobiology of the
individual leading to a preference and “excessive intake” of palatable
foods, far from a voluntary control and directing it to a compulsive
consumption (Figure 2).%

The adaptations in the food reward system generate a positive
feedback loop to improve signals that stimulate the favoring of food
intake and events that block negative feedback. In addition, the data
cast shows that hedonic (non-homeostatic) feed components dominate
homeostatic components strongly. And the underlying plasticity of

Caused by sansory deprivation of palstable foods (lsck
of pleasure]

Vicous and compulsive desine reinforces the saarch
for palatabic tods

Eended uie F adaphations in the processing of the

reward system

Figure 3 “Food Craving” behavior in obese individuals and the main areas of
the CNS involved in this process.

The hedonic desire leads to the ingestion of palatable and
rewarding foods, which stimulate the increase of dopamine levels and
enjoyable and pleasurable sensations in the CNS. These sensations
are learned and memorized positively leading the body to reinforce
the search and desire, in a vicious way, for these palatable foods, as
well as drugs. Prolonged exposure to these palatable foods leads to
changes and adaptations in the processing of the food reward system,
this dysfunction favors excessive food intake (overfeeding), gaining
body weight and in the long run obesity. The main areas activated
in the reward circuit are: nucleus accumbens, ventral tegmental area,
orbitofrontal cortex and dopaminergic neurons; however, other areas
of the mesolimbic system are also activated as ventral striatal nucleus,
anterior cingulate cortex, ventral pallidum, amygdala, hippocampus
and other specific structures of the brainstem. (adaptated from: http://
www.drugabuse.gov/publications/drugs-brains-behavior-science-
addiction/drugs-brain.)

In animals, several methodological designs using energy-dense
diets for a long time demonstrate evidence of a plasticity that may
contribute to the occurrence of eating behavior as an addiction, similar
to what happens in obesogenic eating behavior in humans.* The event
known as “food craving”, an attractive desire to consume specific types
of food (usually those with more sugar, salt and fat), is a phenomenon
often experienced by most individuals.* To a certain extent this may
be positive if it serves a physiological function, ie, nutrient deficiency.
But if these foods are usually high in sugar, salt and fatty, palatability
rather than nutritional value appears to be the main orexigenic factor
. The selection of foods craving is also associated with the culture
and food preferences of individuals.” Thus, if desirable foods are
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more energetic than the usual diet, it seems plausible that individuals
with a strong attraction for palatable and/or heavily energetic foods
are at high risk of gaining weight or being less susceptible to weight
loss. This context would be homologous to drug addiction, where
it is argued that desired drugs promote a relapse to drug use during
abstinence (Figure 3).%

During the events of food craving, neural images demonstrate the
activation of areas such as the orbitofrontal, caudal and medial cortex,
amygdala, striatum and midbrain.*** In addition, scientific evidence
indicates that lean and obese individuals differ in brain activity during
ingestion and anticipation of palatable food intake (Figure 3).%' Obese
individuals on a “diet” deprive themselves of high energy foods
without, however, reducing their desire to eat these foods.> On the
other hand, dietary monotony increases the number and intensity of
“craving” episodes when food deprivation is discontinued. Taken
together, these reports suggest that craving is triggered by sensory
deprivation (ie, the denial of food pleasure) rather than by calorie
restriction (Figure 3).%%* The manifestations are expressed as
addictive behavior during access to diets high in sugar and fat and
these observations closely resemble those found in humans.®

Palatable food promotes “overeating” both in satiated (satisfied)®
and in post-deprivation feedback situations when signs of hunger are
triggered, emphasizing the importance of the hedonic contribution
to intake irrespective of the homeostatic state.”> The adaptations in
the processing of the food reward system occur during long-term
exposure to a palatable food. In these long-term adaptations or neural
plasticity (study in rats with 3 weeks of exposure to sucrose) appear
to occur by upregulation of markers of neuronal activity such as
cFOS labeling in several limbic regions of the forebrain (including
the ventral striatum, of the estrial terminal, putamen and caudate
and central amygdala).’® External (environmental) stimuli are also
important stimuli to overfeeding in humans, influencing choices or
daily food choices. Social situation, time of day, food availability,
visual stimulus, frequency and size of the meal are some plausible
examples.”” Curiously, obese individuals are more responsive to
environmental stimuli, and less sensitive to endogenous signs such
as full satiety. In relation to visual stimulation, an interesting meta-
analysis study on the correlation between neural processes and visual
stimuli allows visual stimuli to be able to activate hedonic areas in the
brain when the food has high energy density.*®

The relationship between palatable foods and endogenous peptides
associated with the pleasure cycle or hedonic eating behavior is also a
field of promising interest. The palatable food modifies the activity of
the opioidergic pathway (opioid peptides and their receptors), which
stimulates food consumption, acquiring a prominent role in chronic
overfeeding.> In the case of animals submitted to intermittent sucrose
intake, it indicates an endogenous dependence on opioids.*? The food
reward system and drug or food addictions have a strong connection
to the mesocorticolimbic system. In animals, the ingestion of new
foods™ or palatable foods® causes dopamine release in estritato.’
This release of dopamine in the striatum region is proportional to the
pleasure that food produces and has been observed in humans from
neuroimaging studies.'””> However, an impaired estriate response to
dopamine release (D2 receptor reduction) was observed when humans
had excess body fat*® and that this attenuated response occurs when
the individual gains weight, suggesting a plasticity in the human
reward system as a function of metabolic or dietary changes.*

Another important group of peptides related to food intake and
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hedonic activation are endocannabinoids. Activation of cannabinoid
type 1 (CB1) receptors occurs at various sites including hypothalamus,
striatum and brainstem®' and its orexigenic effects have been associated
with the inhibition of glutamatergic stimuli in the ventral striatum.*
These peptides show responses to palatable diet similar to that
observed for opioids and dopaminergic pathways. Strong association
also exists between leptin levels and levels of endocannabinoids
since the increase of leptin in the hypothalamus reduces levels of
endocannabinoids.® Other mechanisms and intracellular signaling
also participate in this complex neural network, and together the
reward system and circuits traditionally associated with the hunger/
satiety cycle show functional adaptations over time in response to the
palatable diet.

Palatability is undeniably a factor that drives the desire to eat
(stimulates overfeeding), especially those foods that are high in
sugar and fat, which stimulate hedonic areas and may be one of the
risk factors that contribute to current epidemic obesity. In addition,
it evokes molecular and neurobehavioral adaptations that define our
long-term attitude and response to rewarding consumption, affecting
the preference for macronutrients and flavors. Thus the plasticity of
palatability neurobiology can infer behavioral changes including the
high preference for diets high in sugar and fat or attenuated signs of
satiety, and deserve more attention in research as a predisposing factor
to the obesity epidemic.

Sensory stimulation, food choices and body weight. The
industrialization of food has been growing on a large scale; its products
are varied and are present all over the world. However, before reaching
the market shelves, food is submitted to several processes, among them
we can highlight the procedures of quality and food control. Industries
need to test, for example, the taste, appearance and acceptability of
their products and for this, use “Sensory Analysis” tests.** According
to the Institute of Food Science and Technology,*” “Sensory Analysis”
can be defined as being a discipline the use several methods to
trigger, measure, analyze and interpret the reactions produced by the
characteristics of foods and materials as they are perceived by the
senses of sight, smell, taste, touch and hearing.

Simchen et al.* in studies with youth, adults and the elderly verified
the relationship between body weight and sensory capacity. For the
sensory analysis, different concentrations of each basic taste were
used: the salty was represented by sodium chloride, sweet by sucrose,
acid by citric acid and bitter by quinine hydrochloride. In the present
study, the ability to identify and perceive odor and also the basic
tastes in healthy males (n = 130) and women (n = 181), with normal
weight and overweight were assessed.® As a result, an association
between overweight and reduced perception of basic tastes in adults
was observed.® In another study Salbe et al.'? investigated preferences
of taste and possible changes in body weight in individuals prone to
obesity. The experiment consisted of 123 Indians (Pima) and 64 white
volunteers, both of whom are prone to obesity.®! For the sensorial test
were used solutions of skim milk (0.15% fat), whole milk (3.5% fat),
cream milk (11.3% fat) and cream (37.5% fat) ) containing a sugar
content of 0%, 10% or 20%.'? The solutions were classified according
to the perceived sweetness, creaminess and pleasantness (hedonic
response).”> The authors found that the taste preference for highly
palatable foods (rich in sugar and fat) seems to be associated with
overweight and that this may favor the current obesity epidemic.'

Bartoshuk etal.®evaluated the relationship of sweet taste and fat also
with obesity. The study consisted of obese and low weight individuals
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according to body mass index, who were submitted to factorial
analysis of taste in some foods and beverages and were divided into
two groups: sweet food (sugar, biscuit, chocolate, candy, honey and
chocolate milk) and fat foods (cheddar, mayonnaise, whipped cream,
whole milk and butter). The results of this study suggest that obese
people consider sweet taste less intense than non-obese individuals
and that this probably intensifies sensory sensations of fat. The same
obese group also presented preference for the group of foods with fat
demonstrating a higher degree of liking. Together these preferences
may contribute considerably to the high consumption of densely
energetic foods and increase in body weight.®® Another study with
groups of obese individuals (n = 61, according to the time of obesity,
before or after 10 years of age) and lean (n = 31), aged between 20 and
45 years, evaluated the taste profiles and preference for sugar and fat.
Sensory tests (stimuli) contained five different sweet solutions based
on sucrose (2%, 4%, 8%, 16%, and 32% sucrose) and nine different
solid mixtures containing fat similar to cake coating ( 15% and 35%
fat).” The results revealed that obese individuals with body weight
oscillations showed high preferences for sensory stimuli such as sweet
and sweet with fat when compared to obese individuals with more
stable body weight. This high sensory preference for caloric (high
fat and sugar) foods in obese individuals with oscillations of weight
seems to influence the vulnerability to dietary challenge rather than
their cause.* He et al.*” evaluated the contribution of monosodium
glutamate intake (umami taste) and overweight in humans. Humans of
both sexes between 40 and 59 years old, and with use of 0.33 g/ day
of monosodium glutamate in the diet or without, showed a positive
relation with BMI and prevalence of overweight. It is assumed that
ingestion of oral monosodium glutamate-MSG could be affecting the
regulation of appetite in the CNS, thus contributing to the weight gain
of these individuals.®®

This positive relationship between ingestion of MSG and excess
body weight is also consistent with data from animal studies in
experimental models a few decades ago.*® The early injection
of MSG into animals induces bilateral lesion of the ventromedial
nucleus (VMH), and in the arcuate hypothalamic nucleus (ARC)
from the neuronal necrosis of several regions of the CNS.* Neonatal
treatment with this experimental method that leads to the destruction
of CNS cells by neurotoxicity destroys ARC and VMH cells (regions
involved in food intake control),® inducing neuroendocrine disorders
and obesity.” However, in humans this methodological study is not
conclusive.®””! Probably, its occur due to the difficulties in quantifying
and controlling the oral intake of MSG, since the industries have
widely used their properties (flavor enhancers) in their products.
This widespread exploitation of MSG by food industries in recent
decades has dramatically increased MSG consumption in the world.*
This issue raises a possible concern about the free consumption of
MSG and its repercussions for the human organism in the long term,
especially as this additive can contribute to a higher food intake.

Settle’® in research involving patients with diabetes mellitus
evidences significant alterations in the sensitivity of the gustatory and
olfactory senses in more than 60% of the patients. This fact could
induce an increase in the consumption of some nutrients rich in
sugar and salt, for example, in addition to their physiological needs,
contributing not only to the worsening of diabetes mellitus, but also as
a trigger to develop other chronic diseases such as Systemic Arterial
Hypertension (SAH)™? and cardiovascular diseases.”” The World
Health Organization (WHO) confirms this fact and draws attention
to the adverse effects of high sodium intake and increased risk for
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cardiovascular disease.”** However, according Conlin,”* individual
perception and sensitivity can influence the ingestion.

Palatability is a factor that directs food intake, especially to
palatable foods densely energetic promoted mainly by the presence of
sugar, sodium and fat. However, it cannot be overlooked that ingestion
is directly related to the release of post-ingestion factors. The set
of external and internal signals stimulate rewarding hedonic areas
related to appetite and pleasure, and therefore deserve attention as
possible contributing factors to the risk of development of the obesity
epidemic. In this review we also highlight the early experiences in
early life and inadequate maternal dietary habits (excess or scarcity)
with triggers that influence the formation, acceptance and food
preferences, and consequently, the quality and quantity of what
is eaten, and behavior food. These factors permeate directly or the
risk of lifelong metabolic disorders, such as overweight/obesity. It
is also important to remember that most foods associated with high
palatability are processed foods with the presence of flavor enhancers,
such as monosodium glutamate, sodium itself, additives, flavors and
sugars. These palatable foods are highly involved in modern life,
which seeks the practicality of preparation and ease of ingestion,
culminating in the reduction of the consumption of natural products
by industrialized products and, consequently, in the limitation of the
intake of fibers and phytochemicals with additional benefits attributed
the health. In this context, it is noted that palatability seems to be a
factor that directs food intake and is closely related to food choices
and how much is eaten. Thus, its contribution to a high energy intake
and, consequently, excessive body weight gain with risk to the
emergence of obesity and related pathologies should not be neglected
in combating the epidemic of obesity in the terrestrial globe.
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