© 2025 JETIR May 2025, Volume 12, Issue 5 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
serir y JOURNAL OF EMERGING TECHNOLOGIES AND

L a
¢ "y

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

Nutrition and Athletic Performance

Dr. C. B. Ranagattimath
Physical Education Director

KLE Society's S. A. Manvi Law College, Gadag

Abstract

Nutrition plays a critical role in athletic performance, recovery, and overall health. Optimal dietary intake
supports energy needs, enhances endurance, builds muscle mass, and prevents injuries in athletes.
Macronutrients carbohydrates, proteins, and fats serve distinct functions in fueling activity and promoting
recovery, while micronutrients and hydration are essential for metabolic processes and thermoregulation.
Nutritional strategies vary across sports disciplines and training phases, necessitating personalized plans that
consider age, gender, sport-specific demands, and training intensity. Emerging research also highlights the role
of supplementation, timing of nutrient intake, and gut health in optimizing performance. Integrating evidence-

based nutrition into sports training can significantly enhance athletic outcomes and long-term well-being.
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Introduction :

Basic Diet

Young athletes require a balanced diet with five to six meals and snacks daily, each including complex carbs,
lean protein, healthy fats, fruits, and vegetables. A general guideline is to aim for 45-65% carbohydrates, 10-

30% protein, and 25-35% fat in their diet. It's crucial to stay hydrated before, during, and after athletic events.

Detailed Breakdown:

. Carbohydrates: Choose complex carbohydrates like whole grains (oats, brown rice, quinoa),
fruits, vegetables, and beans.

. Protein: Include lean protein sources such as chicken, fish, beans, lentils, tofu, eggs, yogurt, and
milk.

. Healthy Fats: Incorporate healthy fats from nuts, nut butter, seeds, olive oil, and avocados.

. Fruits and Vegetables: Aim for 2-4 servings of fruits and 3-5 servings of vegetables daily.

. Hydration: Drink plenty of fluids throughout the day, especially before, during, and after athletic
events.
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. Meal Timing: Meals should be eaten at least 3 hours before exercise and snacks 1-2 hours before
activity. Recovery foods should be consumed within 30 minutes of  exercise and again within 1-2 hours of
activity.

Physical activity does not need to be vigorous, and people of all ages including young children, teenagers,

pregnant women, and the elderly can incorporate some form of exercise into their daily routines. Whether

you're just beginning to incorporate exercise into your lifestyle or you're a bodybuilder or professional athlete,
nutrition and hydration play a vital role in physical activity and training by providing the fuel your body needs
to perform effectively.

Energy and Calories:

Energy is essential for every function in the human body, from breathing and digestion to physical activity and
exercise. This energy is measured in calories, a unit that indicates the amount of energy provided by the foods
and drinks we consume. When we eat, our bodies convert the carbohydrates, proteins, and fats in food into
usable energy. Calories help us understand how much energy we’re taking in, which is important for
maintaining, losing, or gaining weight. Balancing the number of calories consumed with the number burned

through daily activities and exercise is key to managing body weight and overall health.

Daily Caloric Needs:

On average, a man requires about 2,500 calories per day to maintain his current weight, while a woman
typically needs around 2,000 calories daily. These values can vary depending on factors such as age, activity
level, metabolism, and overall health. Individuals with more physically demanding lifestyles or training
regimens may require higher caloric intake, whereas those with sedentary routines may need fewer calories.
Understanding daily energy needs helps individuals make informed dietary choices that support both their

health and activity levels.

Understanding Calories:

A calorie is a unit of energy, defined as the amount of heat required to raise the temperature of 1 gram of water
by 1 degree Celsius. While calories are most commonly associated with food and drink today, they can actually
refer to any source of energy, including electricity or gas. In nutrition, the term “calorie” is often used as
shorthand for kilocalorie even though this is technically incorrect. One kilocalorie equals 1,000 calories, but for

simplicity, food labels and dietary discussions typically use the term “calorie” to mean “kilocalorie.”

The calories we consume should provide a healthy balance of energy and essential nutrients. Ideally, a well-

rounded daily diet includes the following key nutrients:

o Carbohydrates — the body’s main source of energy
e Proteins — important for growth, repair, and muscle maintenance
o Fats — necessary for energy storage, hormone production, and cell health

« Vitamins — support immune function, energy production, and various bodily processes
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e Minerals — such as calcium, iron, and potassium, vital for bone health, oxygen transport, and muscle
function.

o Water — carries other nutrients around the body and is required for normal body functioning.

Nutrients
Carbohydrates:
There are two key forms of carbohydrates: starchy (complex carbohydrates) and simple sugars.

« Starchy or complex carbohydrates are made up of long chains of sugar molecules and are found in foods
like whole grains, potatoes, legumes, and vegetables. They provide a steady and sustained release of
energy because they take longer to digest.

o Simple sugars are shorter chains or single sugar molecules found naturally in fruits and milk, or added
to processed foods like sweets and soft drinks. They provide quick bursts of energy but can lead to rapid
spikes and drops in blood sugar levels.

Both types are important, but a diet higher in complex carbohydrates is generally recommended for sustained
energy and better overall health. Complex carbohydrates, also known as starches, are made up of long chains of
sugar molecules. Because of their structure, they take longer to digest, providing a slow and steady release of

energy. This makes them an excellent fuel source for sustained physical activity and overall health.

Common sources of complex carbohydrates include whole grains (like brown rice and oats), potatoes, legumes
(such as beans and lentils), and certain vegetables. Instead, nutritionists recommend that the majority of your
carbohydrate intake come from complex carbohydrates, as they provide sustained energy, essential nutrients,
and dietary fiber that support overall health. Limiting simple sugars, especially those added to processed foods,
helps maintain stable blood sugar levels and reduces the risk of energy crashes and long-term health issues.

The carbohydrates we consume are broken down into glucose, a simple sugar that enters the bloodstream and is
transported to the body’s cells. There, glucose is used as a primary source of energy to fuel all bodily functions

and physical activity.

The body can store only about 350 grams of glycogen at any given time. Glycogen is the stored form of
glucose, primarily found in the muscles and liver, and it serves as a readily available energy reserve during

physical activity.

Fats

Fat is an essential component of a healthy diet because it helps the body absorb fat-soluble vitamins and
provides a concentrated source of energy. Additionally, fats supply the body with essential fatty acids nutrients
that the body cannot produce on its own but are vital for various functions, including hormone production, cell
membrane integrity, and brain health. However, while fats are important for health, it is crucial to monitor their
intake. Consuming excessive amounts of fat can lead to weight gain and increase the risk of serious health

problems, such as heart disease and high blood pressure.
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All fats contain a combination of saturated and unsaturated fatty acids, but they are typically classified as either

“saturated” or “unsaturated” based on the predominant type of fatty acid they contain.

Saturated fats are commonly found in animal products and processed foods, including meat, dairy, and fried
snacks like chips. In contrast, unsaturated fats are present in plant-based foods such as avocados, olives, nuts,

and oily fish. Unsaturated fats are generally considered healthier for the heart and overall well-being.

The main difference between saturated and unsaturated fats is their form at room temperature and their impact
on your health. Saturated fats typically come from animal sources, like red meat and dairy. They tend to stay
solid at room temperature and can lead to health issues caused by fatty deposits in blood vessels. Most
unsaturated fats are drawn from plant sources, like nuts, olives, and avocado. They stay liquid at room

temperature and are less likely to clog your arteries.

Both types of dietary fats are important for your body to stay healthy. They provide energy, protect your

organs, maintain cell growth, stabilize blood pressure, and help your body to absorb certain nutrients.

Unsaturated fats are considered heart-healthy fats. They can help reduce levels of LDL (low-density
lipoprotein) cholesterol, often called "bad" cholesterol, which can clog arteries. At the same time, they can
increase HDL (high-density lipoprotein) cholesterol, known as "good" cholesterol, which helps remove

cholesterol from the bloodstream.

Unlike saturated fats, unsaturated fats are typically liquid at room temperature because their molecular structure
contains one or more double bonds. These double bonds introduce kinks in the fatty acid chains, preventing the

molecules from packing tightly together, which is why they stay liquid.

There are two main types of unsaturated fats:

1. Monounsaturated fats — Have one double bond. Found in olive oil, avocados, and nuts.
2. Polyunsaturated fats — Have two or more double bonds. Found in fatty fish, flaxseeds, and walnuts.
Including unsaturated fats in your diet, in place of saturated fats or trans fats, is linked to better heart health and

lower risk of cardiovascular disease.

Protein

Protein is an essential macronutrient present in every cell of the body. It plays a critical role in building and
repairing tissues and is used to produce important molecules such as enzymes, hormones, and various other

body chemicals. Protein also forms the structural foundation of bones, muscles, cartilage, skin, and blood.

Like carbohydrates and fats, protein is classified as a macronutrient, meaning the body needs it in relatively
large amounts to function properly. However, unlike fat and carbohydrates, the body does not store protein, so

it must be consumed regularly through the diet to meet the body’s ongoing needs.
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Common Sources of Protein:

e Animal-based: Meat, poultry, fish, eggs, dairy

o Plant-based: Pulses (beans, lentils), nuts, seeds, and soy products like tofu and tempeh

Ensuring a sufficient intake of protein is vital for overall health, especially during periods of growth, recovery,

or increased physical activity.

High protein diets:

High-protein diets are especially popular among athletes and fitness enthusiasts, particularly those focused on
building muscle mass, such as bodybuilders and strength trainers. Protein plays a crucial role in muscle repair
and growth, making it a key nutrient for individuals engaged in regular resistance or weight training.

These diets involve increasing protein intake often beyond the standard dietary recommendations to support
muscle recovery, enhance physical performance, and reduce muscle breakdown during intense training. In
addition to muscle-building, high-protein diets can aid in weight management, as protein promotes feelings of

fullness and helps maintain lean body mass while reducing body fat.

Typical protein-rich foods include lean meats, fish, eggs, dairy products, legumes, tofu, tempeh, and protein
supplements like whey or plant-based powders. While effective for certain goals, it’s important that high-
protein diets are balanced with adequate carbohydrates, healthy fats, and fiber to support overall health and

energy levels.

Most high-protein diets are characterized by a high intake of protein combined with a moderate to low intake of
carbohydrates. This macronutrient balance is designed to support muscle maintenance and fat loss, especially
for individuals who are physically active or looking to improve body composition. By reducing carbohydrate
intake, the body is encouraged to rely more on fat and protein for energy, while the higher protein content helps

promote satiety, preserve lean muscle mass, and support metabolic function.

Glycogen is a form of stored carbohydrate that the body uses as a quick and accessible source of energy,
especially during exercise. It is made up of glucose molecules linked together and stored primarily in the

muscles and the liver.

o Inmuscles, glycogen is used to fuel physical activity.
« Inthe liver, glycogen helps maintain steady blood sugar levels, especially between meals or during

prolonged exercise.

Depletion of glycogen can mean that endurance athletes run out of fuel, leading to fatigue, reduced

performance, and a feeling often referred to as "hitting the wall." For this reason, it's unlikely that endurance
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athletes would rely solely on fat or protein for energy, especially during prolonged or intense activity.
Maintaining adequate glycogen stores through carbohydrate intake before and during endurance events is

crucial for sustaining energy levels and optimizing performance.

While many endurance athletes recognize that a high-carbohydrate, low-fat diet is beneficial for sustaining
energy levels and optimizing performance, many strength athletes and bodybuilders still follow low-
carbohydrate, high-protein diets. This approach is often based on the belief that reducing carbs and increasing

protein will enhance muscle growth and support a leaner physique by promoting fat loss and muscle retention.

However, it’s important to note that carbohydrates also play a key role in muscle recovery, glycogen
replenishment, and fueling intense training sessions. As such, while higher protein intake is important for
muscle repair and growth, completely minimizing carbohydrates may limit performance and recovery,

especially during high-volume or high-intensity strength training.

Energy Requirements for Exercise:

If you're engaging in regular or intense exercise, your body will naturally require more energy than it would
during periods of rest or inactivity. This is because physical activity increases the demand for fuel to support
muscle contraction, maintain body temperature, and aid in recovery. The more frequent, intense, or prolonged

the activity, the greater the energy requirement.

Many nutrition experts recommend waiting between one and four hours after eating a meal or snack before
starting exercise. This allows the body enough time to digest the food and begin absorbing nutrients, helping to
prevent discomfort such as stomach cramps or nausea during physical activity. The ideal waiting time can vary
depending on the size and composition of the meal for example, a larger, high-fat or high-protein meal may

require more digestion time, while a small, carbohydrate-rich snack might be fine closer to exercise.

It is thought that consuming an average-sized meal about two hours before exercise provides the best results.
This timing allows enough digestion to provide sustained energy without causing discomfort during activity.
Staying well hydrated during exercise is extremely important. Proper hydration helps maintain blood volume,
regulate body temperature, and support muscle function. Dehydration can lead to fatigue, decreased
performance, dizziness, and even heat-related illnesses. Drinking water before, during, and after exercise is

essential to keep the body functioning optimally and to aid recovery.

Eating well and staying properly hydrated are essential parts of the training and exercise recovery process.
Consuming the right nutrients after exercise helps repair muscle tissue, replenish glycogen stores, and reduce
fatigue, while adequate hydration supports nutrient transport and aids in flushing out waste products from the
body. To ensure your body is well prepared for exercise and training, it’s important to understand that different
foods provide different types of energy. Knowing which nutrients fuel your body best can help optimize

performance and recovery.
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Supplements:

Supplements are commonly used by athletes, bodybuilders, and sportsmen and women to support their training,
improve performance, and aid recovery. These can include protein powders, vitamins, minerals, creatine, and
other products designed to help meet nutritional needs that might be difficult to achieve through diet alone.
Before individuals choose to take any form of supplement, they should first ensure that their diet is healthy,
balanced, and tailored to the demands of their sport. Supplements are meant to complement not replace a well-

rounded diet.

Those who decide to start taking supplements should always consult an accredited sports dietitian or a
registered nutritionist specializing in sports nutrition beforehand. These professionals can assess your individual

needs and determine whether a particular supplement is suitable and safe for you.
Common sports supplements:

Creatine:

Creatine is a naturally occurring compound found mostly in muscles. It helps produce energy during high-
intensity, short-duration activities by replenishing ATP (adenosine triphosphate), the primary energy currency

of cells.

How does it work?

When you perform quick bursts of intense exercise like sprinting or heavy lifting your muscles use ATP for
energy. Creatine helps regenerate ATP faster, allowing you to maintain peak performance for longer.

Benefits:

e Increases strength and power output.
e Enhances muscle mass gains when combined with resistance training.
e Improves performance in high-intensity, short-duration activities (e.g., weightlifting, sprinting).

« May support recovery and reduce muscle damage.

How to take it:

o Often taken as creatine monohydrate powder.
o Typical dosing involves a “loading phase” of about 20 grams per day (divided into 4 doses) for 5-7
days, followed by a “maintenance phase” of 3-5 grams daily.

e Some skip loading and take 3-5 grams daily from the start.
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Safety:

o Creatine is one of the most researched supplements and is generally considered safe for healthy
individuals.
o It’s important to stay well hydrated when supplementing with creatine.

« People with kidney issues should consult a healthcare professional before use.

Whey Protein

Whey protein is a high-quality protein derived from milk during the cheese-making process. It’s one of the two

main proteins found in milk, the other being casein.

Types of Whey Protein:

e Whey Protein Concentrate (WPC): Contains some fats and lactose, usually around 70-80% protein by
weight.

e Whey Protein Isolate (WPI): More processed, with higher protein content (90%+), and less fat and
lactose.

e Whey Protein Hydrolysate: Pre-digested form for faster absorption, often used in medical or specialized

sports nutrition.
Benefits:

« Rapid absorption: Whey protein is quickly digested and absorbed, making it ideal for post-workout
recovery.

o Complete protein: Contains all nine essential amino acids, including a high concentration of branched-
chain amino acids (BCAAs) that are crucial for muscle repair and growth.

e Supports muscle growth: Helps stimulate muscle protein synthesis, especially when combined with
resistance training.

o Convenient: Easy to consume and digest, making it a popular supplement for athletes and fitness

enthusiasts.
How to use:

o Often consumed as a shake mixed with water or milk.
o Commonly taken post-workout to aid recovery and muscle building.
e Can be used as a protein supplement throughout the day to meet daily protein requirements.

Safety:

e Generally safe for most people when consumed in recommended amounts.
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« Those with milk allergies or lactose intolerance should choose whey isolate or alternative protein
sources.

o Excessive intake may strain kidneys, especially in people with pre-existing kidney conditions.

Energy Drinks:

Energy drinks are beverages designed to boost energy, alertness, and physical or mental performance. They

typically contain caffeine, sugars, and other ingredients like taurine, B vitamins, and herbal extracts.

Common Ingredients:

« Caffeine: The main active ingredient that stimulates the central nervous system.
e Sugars: Provide quick energy but can lead to crashes afterward.
e Taurine and B vitamins: Often included to support metabolism and reduce fatigue, though their effects

vary.
Uses:
o Used by some athletes and active individuals to improve focus and endurance.
o Popular for combating fatigue during prolonged activity or long working hours.

Considerations and Risks:

« Can cause jitters, increased heart rate, and anxiety, especially if consumed in excess.
« High sugar content may contribute to energy crashes and negative health effects if consumed frequently.
e Not recommended for children, pregnant women, or individuals sensitive to caffeine.

o May lead to dehydration if consumed instead of water during exercise.

Sports Training and Nutrition:

Importance of Day-to-Day Diet for Athletes

The daily diet and eating habits of individuals who train or participate in sports regularly are crucial to their
performance, progression, and overall health. Unlike the general population, athletes require precise and
consistent nutrition to support:

« High physical demand

o Faster recovery

e Muscle growth and repair

e Energy metabolism

« Mental focus and endurance

Without a well-structured diet, even the best training programs can fail to deliver expected results.

Scientific Advances in Sports Nutrition

JETIR2505901 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | i9


http://www.jetir.org/

© 2025 JETIR May 2025, Volume 12, Issue 5 www.jetir.org (ISSN-2349-5162)

Modern sports nutrition is backed by growing scientific understanding of how food affects the human body
especially under athletic stress. Research in exercise physiology, metabolism, and nutritional biochemistry has

revealed that:

o Carbohydrates are the body's primary fuel during high-intensity activity.

« Proteins are essential not just for muscle repair but also for immune function and enzyme activity.

o Fats, once feared, are now understood to be crucial for hormone regulation and long-duration
performance.

e Micronutrients (vitamins and minerals) play vital roles in oxygen transport, nerve function, and

hydration balance.

This knowledge allows athletes to customize their diets based on:

e The type of sport (e.g., endurance vs. power sports)
e Their training phase (e.g., pre-season, competition, recovery)
« Individual body composition, metabolism, and health needs

Personalized Nutrition for Performance

Thanks to scientific developments, athletes can now work with nutritionists and coaches to tailor their eating

habits. This can include:

o Macronutrient timing (e.g., consuming carbs before intense sessions, protein afterward)
e Supplement use, such as creatine, electrolytes, or omega-3s
o Hydration strategies based on sweat rate and climate

e Recovery nutrition to reduce muscle soreness and improve adaptation
For example:

« A marathon runner might focus on high-carb meals and electrolyte-rich hydration.
o A weightlifter may prioritize protein intake and creatine supplementation.

o A team-sport athlete like a footballer might combine all three in a balanced, periodized plan.

Sports nutrition is essentially the study of the science behind food and its effects on athletic performance,
fitness, and recovery. It explores how various nutrients when consumed in the right quantities and at the right

times can either enhance or impair physical performance and overall health.

As discussed throughout this fact sheet, what an athlete eats and drinks before, during, and after training or

competition can have a significant impact on:

o Energy levels and endurance
e Muscle growth and body composition
e Recovery speed and injury prevention
JETIR2505901 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | i10



http://www.jetir.org/

© 2025 JETIR May 2025, Volume 12, Issue 5 www.jetir.org (ISSN-2349-5162)

e Mental focus and mood stability

These nutritional choices create ripple effects across all areas of performance. For instance, skipping meals or
failing to rehydrate can lead to fatigue, slower reaction times, or prolonged soreness all of which negatively

affect an athlete’s progression.

The Role of a Sports and Exercise Nutritionist

If an athlete chooses to consult a sports and exercise nutritionist, they gain access to personalized, evidence-

based guidance. These professionals apply scientific knowledge to design tailored diet programs that:

« Maximize sport-specific performance
« Enhance training adaptations
e Improve recovery and immunity

e Support long-term health and well-being

Such a customized nutrition plan takes into account an athlete's goals, sport type, schedule, and even individual
metabolism or dietary restrictions. It becomes a vital component of an athlete’s training program just as

important as physical workouts and mental preparation.

Conclusion:

Sports training and nutrition are deeply interconnected, each playing a vital role in achieving peak performance
and maintaining overall health. While training develops strength, skill, and endurance, it is proper nutrition that
fuels the body, aids recovery, and supports long-term progression. What athletes eat and drink before, during,
and after activity can significantly impact their energy levels, muscle repair, mental focus, and ability to
perform consistently. Advances in sports science have shown that individualized nutrition plans can greatly
enhance performance, reduce injury risk, and improve body composition. By understanding and applying the
principles of sports nutrition, and with guidance from qualified professionals when needed, athletes at any level
can take a strategic approach to training and health helping them reach their full potential both on and off the
field.
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