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Abstract:

In this narrative review, the most recent scientific research is used to critically evaluate the impact of macronutrient
timing, fluid and electrolyte intake, and the athletic performance of young athletes. Optimal nutrition is crucial during the
sensitive developmental period of adolescence and youth, characterized by continuous tissue growth, remodeling, and
extensive physiological changes. This review unequivocally illustrates that athletic performance and recovery are
significantly influenced by precise nutrient timing, in addition to the quality and quantity of nutrients.

Particularly for moderate-to-high-intensity activities, carbohydrates are the primary energy source. Optimal carbohydrate
intake at specific intervals prior to exercise stabilizes liver and muscle glycogen stores, thereby improving training
capacity. Controlled carbohydrate intake effectively prevents declines in blood glucose levels during prolonged exercise,
thereby maintaining both cognitive focus and muscular strength. Additionally, the replenishment of glycogen is expedited
by consuming carbohydrates in specific quantities immediately after exercise, particularly when they are combined with
protein. The review emphasizes the significance of fats as a stable energy source during moderate-intensity activities and
endurance exercises. A balanced and timely intake of fat enhances post-exercise hormonal regulation and inflammatory
responses. Nevertheless, the necessity of controlled timing and dosage is underscored by the potential for gastrointestinal
discomfort that can result from excessive fat consumption, especially during or immediately after exercise.

Proteins also play a critical role in this investigation. Protein synthesis pathways are activated and muscle breakdown is
minimized through the consumption of protein at specific times, particularly before and after exercise. Muscle synthesis
and energy restoration are significantly improved by the combined consumption of proteins and carbohydrates in specific
proportions following exercise. It is also advisable for young athletes to consume protein daily to maintain a positive
nitrogen balance and promote muscle growth. The critical role of fluid and electrolyte management in maintaining fluid
balance and preventing dehydration is emphasized. The results highlight the importance of precise timing and appropriate
intake volumes, especially in hot environments and during prolonged exercise, to maintain the health and performance.
In summary, this review underscores the importance of formulating precise, personalized nutritional strategies for young
athletes. It recommends that sports nutrition professionals and coaches customize nutritional plans to meet the distinctive
physiological and developmental needs of this age group. The insights gained from this review could be a valuable
foundation for the development of comprehensive and practical nutritional guidelines for young athletes.
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