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ABSTRACT

Protein plays a central role in regulating satiety and is considered one of the most
effective macronutrients for appetite control and weight management. lts effects are
mediated through multiple physiological mechanisms, including stimulation of
anorexigenic hormones, delayed gastric emptying, and increased thermogenesis. These
processes contribute to enhanced fullness, reduced subsequent energy intake, and
improved dietary adherence. The quality and source of protein, whether animal or plant-
based, influence satiety outcomes, while the timing and distribution of protein across
meals, particularly breakfast, further optimize appetite regulation. Despite its benefits,
high-protein diets must be carefully balanced to prevent excessive intake of saturated fat
and to ensure long-term safety, especially in populations with specific health conditions.
Understanding protein’s unique role in satiety provides valuable insights for the
development of nutritional strategies aimed at weight management, obesity prevention,
and overall health improvement.
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1 INTRODUCTION

The role of dietary protein in regulating satiety has been widely explored within
nutritional science, as it represents one of the most effective macronutrients for appetite
control and weight management. Satiety, the state of feeling full and satisfied after eating,
is influenced by multiple factors, including hormonal responses, gastric emptying, and
nutrient-specific mechanisms. Among the macronutrients, protein has consistently
demonstrated a superior capacity to promote satiety when compared with carbohydrates
and fats, making it a central focus of dietary strategies designed to regulate appetite and
prevent overeating.

One of the primary mechanisms through which protein enhances satiety is its effect
on gastrointestinal hormones involved in appetite regulation. Protein intake stimulates the
secretion of anorexigenic hormones such as peptide YY (PYY), glucagon-like peptide 1
(GLP-1), and cholecystokinin (CCK), which contribute to the sensation of fullness. At the
same time, protein suppresses ghrelin, a key orexigenic hormone that increases hunger
before meals. Research indicates that higher protein diets lead to greater postprandial
satiety and reduced subsequent energy intake, partly due to these hormonal modulations
(Leidy et al., 2015).

Another important mechanism involves the slower digestion and prolonged gastric
emptying associated with protein-rich foods. Protein takes longer to be metabolized
compared with simple carbohydrates, which results in more sustained energy release and
delayed return of hunger. This property is particularly valuable in structured dietary
interventions, where maintaining adherence to caloric restriction can be challenging. In
this context, protein provides not only a metabolic advantage but also a psychological
one, as individuals experience less hunger while following a high-protein diet (Westerterp-
Plantenga et al., 2009).

Protein-induced thermogenesis also contributes to satiety. The digestion,
absorption, and metabolism of protein require greater energy expenditure compared to
fat or carbohydrate, leading to higher diet-induced thermogenesis. This increase in
energy expenditure, although modest, may reinforce satiety signals and contribute to
long-term weight management. Studies suggest that protein can increase thermogenesis
by approximately 20-30% of its energy content, compared with only 5-10% for
carbohydrates and 0—-3% for fats (Paddon-Jones et al., 2008).
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In addition to metabolic and hormonal pathways, the source and quality of protein
may also play a role in satiety outcomes. Animal proteins, such as those derived from
dairy, meat, and eggs, are typically considered more satiating due to their high content of
essential amino acids, particularly leucine, which is associated with muscle protein
synthesis and regulation of energy balance. Plant-based proteins, while often lower in
certain essential amino acids, have also been shown to promote satiety, particularly when
consumed in adequate amounts and combined with fiber. For example, legumes and soy-
based proteins provide both sustained energy release and gastrointestinal benefits that
support appetite control (Akhavan & Anderson, 2007).

Strategic implementation of protein for satiety has been applied in dietary
interventions targeting obesity and metabolic disorders. Increasing protein intake to
approximately 20-30% of total daily energy has been shown to reduce energy
consumption and support weight loss while preserving lean body mass. Moreover,
distributing protein evenly across meals, rather than concentrating intake at dinner, may
enhance satiety throughout the day and improve overall diet adherence. Breakfast, in
particular, has been identified as a critical moment to incorporate higher protein content,
as it reduces hunger and snacking later in the day (Leidy et al., 2013).

Nevertheless, it is important to recognize the potential limitations and risks of high-
protein diets. Excessive protein intake may pose challenges for individuals with renal
impairment or increase the intake of saturated fat when relying heavily on animal-based
protein sources. Therefore, strategies to use protein for satiety must be balanced with
overall diet quality, ensuring adequate intake of fiber, micronutrients, and healthy fats.
Plant-based proteins and lean animal proteins offer opportunities to achieve these goals
while minimizing health risks (Antonio et al., 2016).

The flowchart illustrates how dietary protein contributes to satiety through multiple
interconnected mechanisms. After protein consumption, satiety is influenced by hormonal
responses such as increased secretion of peptide YY, GLP-1, and CCK, alongside
reduced ghrelin levels. Additionally, protein slows gastric emptying, prolonging the feeling
of fullness, and enhances thermogenesis, which further supports appetite regulation.
These combined effects strengthen overall satiety, which can then be strategically
optimized by focusing on the source and quality of protein, as well as its distribution

across meals to maximize appetite control and dietary adherence.
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Figure 1

Mechanisms and Strategies of Protein-Induced Satiety
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In summary, proteins play a pivotal role in the regulation of satiety through
hormonal, metabolic, and gastrointestinal mechanisms. Their unique ability to promote
fullness, reduce subsequent energy intake, and enhance diet adherence makes them an
essential component of strategies aimed at appetite control and weight management.
However, the benefits of protein must be contextualized within the framework of balanced
nutrition, where both source and quantity matter. Future research is expected to refine
the understanding of protein’s role in satiety, particularly in relation to personalized

nutrition and long-term health outcomes.
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