
 

 
Review of ReseaRch 

ISSN: 2249-894X 
Impact Factor : 5.7631(UIF) 

Volume - 15 | Issue - 3 | December - 2025  
 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

1 
 

ROLE OF PROTEIN INTAKE IN MUSCLE DEVELOPMENT: A DESCRIPTIVE REVIEW 
 
 

Dr. Ravi Mohan Chavan  
Director of Physical Education, 

KMJM College, Washi. Dist. Dharashiv, Maharashtra. 
 

 
ABSTRACT 

Protein intake plays a vital role in muscle 
development because skeletal muscle is constantly undergoing 
protein breakdown and synthesis. Muscle growth occurs when 
resistance exercise, adequate energy intake, and sufficient 
dietary protein work together to create a positive net protein 
balance over time. This descriptive article explains the role of 
protein in muscle development, with emphasis on quantity, 
quality, timing, distribution, and food sources. The current 
sports nutrition literature suggests that physically active 
individuals generally require more protein than sedentary 
individuals, especially during periods of resistance training, 
growth, recovery, or energy restriction. Protein is not a magic nutrient by itself; it works best when 
combined with progressive resistance exercise, adequate sleep, and a balanced intake of carbohydrates, 
fats, vitamins, and minerals. The article also discusses practical implications for Indian students and 
athletes, including the use of pulses, milk, curd, eggs, soy, fish, poultry, nuts and mixed meals. It concludes 
that appropriate protein intake can support muscle repair and development, but excessive or unsupervised 
supplementation is unnecessary for most healthy individuals. 
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INTRODUCTION 

Muscle development is influenced by training, nutrition, hormones, genetics, recovery and age. 
Among nutritional factors, protein receives special attention because it supplies amino acids, the 
building blocks required for the repair and synthesis of muscle tissue. In physical education and sports 
settings, students often associate muscle gain only with protein powders. A more balanced 
understanding is needed: protein supports muscle development, but it cannot replace training 
discipline, total energy intake and recovery. 

Skeletal muscle is a metabolically active tissue. It is not fixed after formation; it continuously 
remodels itself in response to daily activity, exercise and nutrition. Resistance exercise creates a 
stimulus for adaptation, while dietary protein provides amino acids to support repair and growth. The 
International Society of Sports Nutrition notes that resistance exercise and protein ingestion work 
together to stimulate muscle protein synthesis (Jäger et al., 2017). 
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CONCEPTUAL BACKGROUND 
Muscle Protein Balance 

The basic concept behind muscle development is net protein balance. Muscle protein balance is 
the difference between muscle protein synthesis and muscle protein breakdown. When synthesis 
exceeds breakdown over time, muscle tissue can increase. When breakdown exceeds synthesis, muscle 
tissue may decrease. Protein intake contributes to the synthesis side of this balance by providing 
essential amino acids, especially leucine, which is important in stimulating anabolic signaling pathways. 

Resistance exercise increases muscle's sensitivity to amino acids. This means that the same 
meal may produce a stronger anabolic response after properly planned strength training than at rest. 
Therefore, protein intake should be understood as part of a training-nutrition partnership rather than 
as an isolated solution. Reviews on protein and resistance exercise consistently describe this synergy as 
the most efficient strategy for promoting muscle hypertrophy (Deldicque, 2020; Stokes et al., 2018). 

 
Protein Quantity 

For healthy adults, basic protein requirements are intended to prevent deficiency. However, 
physically active individuals and athletes may need higher intakes to support adaptation and recovery. 
The ICMR-NIN recommendation for healthy Indian adults identifies 0.83 g/kg/day as the safe protein 
requirement, noting that cereal-based diets with lower protein quality may require attention to protein 
quality and combinations (ICMR-NIN, 2020). In sports nutrition, higher intakes are commonly 
suggested for exercising individuals. The ISSN position stand indicates that 1.4 to 2.0 g/kg/day is 
generally sufficient for most exercising individuals seeking to build or maintain muscle mass (Jäger et 
al., 2017). 

 
PROTEIN QUALITY AND FOOD SOURCES 

Protein quality refers to the amino acid composition and digestibility of a protein source. High-
quality proteins contain sufficient essential amino acids in forms the body can digest and use efficiently. 
Animal proteins such as milk, curd, paneer, eggs, fish and lean meat are generally rich in essential 
amino acids. Plant proteins such as pulses, beans, soy, groundnuts, nuts and seeds are also valuable, 
especially when combined with cereals and dairy in mixed meals. 

In Indian diets, protein quality can be improved through familiar combinations such as dal and 
rice, roti with dal, khichdi, curd with meals, sprouts, soybean preparations, groundnut chutney and 
milk-based foods. Such combinations are practical because many students and athletes may not have 
access to expensive supplements. The goal is not merely to consume more grams of protein, but to 
consume adequate, digestible, and culturally suitable protein throughout the day. 

 
PROTEIN TIMING AND DISTRIBUTION 

Protein timing has been debated in sports nutrition. Earlier popular belief overemphasised a 
narrow post-workout window. Current literature suggests that total daily protein and even distribution 
across meals are more important than panic-based immediate supplementation. Jäger et al. (2017) 
recommend distributing protein doses every three to four hours across the day for exercising 
individuals. Phillips and van Loon (2011) also suggest that protein consumed in three to four meals can 
maximise muscle protein synthesis when total intake is adequate. 

For students, a practical pattern may include protein at breakfast, lunch, an evening snack and 
dinner. Examples are milk or curd at breakfast, dal or sprouts at lunch, groundnuts or egg as a snack, 
and paneer, soy, pulses, fish, or chicken at dinner, according to dietary preference. This pattern avoids 
the common error of consuming very little protein throughout the day and then attempting to 
compensate with a large dinner or a supplement. 

 
ROLE DURING TRAINING AND RECOVERY 

Protein supports muscle repair after training. Strength training causes microscopic stress in 
muscle fibers, and recovery requires amino acids along with energy and rest. When adequate protein is 
consumed with sufficient calories, the body is more likely to repair tissue and adapt to future training. 
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Morton et al. (2018) reported that protein supplementation can enhance gains in muscle strength and 
size during prolonged resistance exercise training in healthy adults, although benefits do not increase 
indefinitely beyond appropriate intake levels. 

Carbohydrates and fats should not be ignored. Carbohydrates replenish glycogen and support 
training intensity, while fats support hormone levels and overall health. A low-energy diet with high 
protein may still limit muscle growth because the body lacks enough energy for training and recovery. 
Thus, protein is necessary but not sufficient. Muscle development requires progressive overload, 
adequate energy, sleep, hydration and consistency. 

 
PROTEIN SUPPLEMENTS 

Protein supplements such as whey, casein, or plant protein powders can be useful in specific 
situations, such as for athletes with high training volume or individuals who struggle to meet their 
protein needs through food. However, supplements should not be treated as compulsory. Whole foods 
provide additional nutrients such as calcium, iron, zinc, B vitamins and fiber. For most school and 
college students, a planned diet using regular foods is safer, cheaper and educationally sound. 

Unsupervised supplement use can create problems, particularly when products are of poor 
quality, contaminated, excessive in dose or used instead of balanced meals. Students should be advised 
to consult qualified nutrition professionals when they have medical conditions, kidney disease, 
digestive disorders, or when competitive sport demands are high. 

 
COMMON MYTHS ABOUT PROTEIN AND MUSCLE 

A common myth is that more protein always means more muscle. Muscle development has a 
ceiling effect because the body can use only a limited amount of amino acids for synthesis at any given 
time. Once needs are met, additional protein may be oxidised for energy or stored indirectly as body 
mass through excess calories. Another myth is that only non-vegetarian foods can build muscle. 
Vegetarian diets can support muscle development when they include adequate amounts of pulses, soy, 
dairy, nuts, seeds, and total energy. 

A third myth is that protein alone builds muscle without exercise. Research does not support 
this. The strongest effect is seen when protein intake is combined with resistance exercise. Nunes et al. 
(2022) concluded that increasing daily protein intake may support lean body mass gains, particularly 
during resistance exercise. This means students need structured strength training, along with adequate 
protein, rather than relying solely on diet. 

 
Practical Guidelines for Students and Athletes 
• Include one quality protein source in each main meal. 
• Use economical Indian options such as dal, chana, moong, soy, curd, milk, paneer, eggs, fish or lean 

meat according to preference. 
• Distribute protein across the day instead of taking most of it at night. 
• Combine protein intake with progressive resistance exercise and sufficient sleep. 
• Avoid unnecessary high-dose supplements without professional guidance. 
 
LIMITATIONS OF THE DESCRIPTIVE REVIEW 

This research article is descriptive and theoretical. It does not present new experimental data, 
and its conclusions are based on selected literature and practical interpretation. Individual protein 
needs vary according to age, sex, body weight, training status, total calories, health conditions and 
dietary pattern. Therefore, the recommendations should be adapted to the individual rather than 
applied mechanically. 

 
CONCLUSION 

Protein intake has an important role in muscle development because it provides the amino acids 
required for muscle repair, growth and maintenance. Its effect is strongest when combined with 
resistance training, sufficient total energy intake and proper recovery. For physically active students 
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and athletes, protein should be planned based on body weight, training load, and food availability. High-
quality whole foods should remain the first choice, while supplements should be used only when 
needed, preferably under professional advice. 

In the Indian context, muscle development can be supported through regular foods such as 
pulses, milk, curd, paneer, soy, eggs, fish, chicken, nuts and mixed cereal-pulse meals. The most practical 
message is balance: adequate protein, progressive exercise, good sleep and consistency together 
produce meaningful muscle development. Protein is not a shortcut, but it is a necessary foundation for 
healthy training adaptation. 
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