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Dedication

I have grown and learned quite a bit as a sport dietitian, coach, and athlete since the first edition of this book was published. This second edition is dedicated to all of the athletes with whom I have worked who have helped me understand the ever-changing aspects of sports nutrition and the different implementation strategies based on the sport and gender of the athlete.

—Bob Seebohar
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Introduction



A New Way of Thinking about Nutrition

FROM PAST TO PRESENT

Seven years have passed since the first edition of this book was published in 2004, and, in that time, a few things have changed in the sports nutrition and athletic performance worlds. With this, I have improved the second edition substantially by broadening the depth of using the nutrition periodization concept to many different types of sports and athletes. The first edition served as a complement to other sports nutrition books, whereas this edition provides athletes with everything they need to understand the concept and, most important, implement it during daily training. Each chapter is enhanced based on the latest research and my reallife “in the trenches” work with athletes, ranging from youth to Olympians, in many sports, including strength and power, aesthetic, weight-class, team, technical, and endurance.

Examples of Strength and Power Sports

•   Weight lifting

•   Bobsled

•   Track and field (field events)

Examples of Aesthetic and Weight-Class Sports

•   Gymnastics

•   Figure skating

•   Wrestling

•   Boxing

•   Tae Kwon Do

Examples of Team and Technical Sports

•   Soccer

•   Basketball

•   Football

•   Golf

•   Baseball

•   Volleyball

•   Hockey

Examples of Endurance Sports

•   Triathlon

•   Cycling

•   Running

•   Swimming

•   Cross-country skiing

•   Biathlon

•   Rowing

•   Track and field (distance events)

The concept of nutrition periodization described in this book is still the most cutting-edge principle within sports nutrition and physical performance and is being implemented in more and more sports with great success.

ABOUT THIS BOOK

I like to challenge conventional wisdom and ask “why” quite often. This is what makes me so successful in delivering nutrition information to athletes. My combination of knowledge about the science and what works in real life is what sets this book apart from others. References reflect the sports nutrition messaging that is presented throughout this book, but you will also find my real-life examples of how this is applied to you, the athlete. At the end of the day, nutrition must work for you. It must assist you in enhancing your health, supporting a strong immune system, and improving performance.

I encourage you to leave behind your preconceived notions of sports nutrition before reading further. An open mind and the ability to want to apply the principles presented throughout this book are your biggest allies as you strive to improve yourself as an athlete.

To get the most out of this book, relinquish your traditional belief that nutrition is only important a few days or a week prior to, during, and immediately after your competition. This “old school” method of sports nutrition is very narrow in focus and does not normally address the true needs of athletes who are training and competing on a consistent basis. The “new school” way to approach using nutrition as your ally is to discover the benefits that a year-round, periodized nutrition plan bring you. You have specific physiological goals associated with each training cycle, such as increasing endurance, speed, strength, and power and improving technique, tactics, and economy; thus, you should have specific nutrition goals as well. Depending on your sport, your nutrition goals may include losing or gaining weight, decreasing body fat and increasing lean muscle mass, reducing inflammation and free radical production, and improving blood lipids. Your nutrition plan should support your training, not the other way around.

Think about that for a moment. Your eating program should support your training so that you are able to train efficiently and effectively to enhance your health and improve your performance. To elicit positive physiological responses, your nutrition must support your body’s energy needs as they change with the varying training volume and intensity stressors in your training program throughout the year. My mantra, “Eat to train, don’t train to eat,”™ becomes your guiding light.

Approach your training sessions with adequate fuel and hydration stores, and you will see physical benefits. There may be times, however, when you are not concerned with pre-hydrating before training, or when you are trying to improve your metabolic efficiency and therefore not eating during a training session, or when you do not follow the research-supported post-workout nutrition principles because your training cycle simply doesn’t warrant it. This is the most important message throughout this book. Look at your nutrition as a function of your energy expenditure and physical goals associated with each training cycle to guide your nutritional choices.

Before you explore each chapter of this book, make sure that you are comfortable with the message in the previous paragraph. I cannot emphasize enough that you need to be able to think in the “new school” way about nutrition and your yearly training program. This may be a radical departure for you, and you may need to re-read chapters in order to leave your “old school” application of sports nutrition behind, but, in the end, it is worth it. Hundreds of athletes have proven this to me over the years and continue to do so. Why did it work so well for them? Because they were ready to accept new methods of using nutrition to support their training and take their performance to the next level.

PLAY BY PLAY

This book presents concepts and ideas that you may not have read about in other sports nutrition books. Chapter 1 provides an in-depth discussion of physical periodization so that you have a better idea of the history and, more important, the different methods that are used by coaches for athletes and teams. Knowing this information is the crucial first step in applying nutrition because there isn’t just one physical periodization model, and thus, the nutrition plan is ever changing throughout a competition year based on the training stressors and goals.

Chapter 2 is probably the closest that this book gets to other sports nutrition books—by providing the background of the nutrients needed to sustain life. Having this foundational knowledge is crucial before applying nutrition periodization to sport.

Chapter 3 is the bread and butter of the book. You learn about the concept of nutrition periodization, and, more important, how to apply it to different athletes in different sports with different physical periodization models. This chapter is where I bring the nutrition periodization concept to life!

Chapter 4, “Body Weight and Performance,” includes my indepth approach to changing body weight and lean and fat mass in athletes. My approach is very different than that of any other sport dietitian, which will likely be a breath of fresh air for you. I present three different methods that you can use depending on your behavioral and personality styles and readiness to make a change. The information in this chapter will make you approach food differently by improving your awareness of the reasons behind why you eat rather than just going through the motions of using food as fuel.

Chapter 5 gives a behind-the-scenes account of the supplement industry and provides you with the information that you need to make better choices when selecting supplements. I also describe the three categories of supplements and which ones fit into each category so that you have a better understanding of how to navigate the very confusing world of supplements.

Chapter 6 includes some very important topics that all athletes need to consider at some point in their athletic lives. Many topics that often get lost in the educational messaging, such as inflammation, iron deficiency, and vegetarianism, are highlighted, with information on how to best use each principle to support your health and performance goals.

My approach to sports nutrition with athletes begins as a coach, athlete, and exercise physiologist. I understand sport from both the coaching and athletic side, and this knowledge helps me bring my sports nutrition expertise to athletes in a matter-of-fact method that produces results. Science guides the work I do with athletes, but being an athlete and a coach allows me to apply the science in real-life sport applications.

I wish you the best as you embark on your nutrition periodization journey and guarantee that, if you apply the principles you discover throughout this book, you will notice a significant improvement in your sport performance. The power of nutrition is strong and is often the limiter for athletes in competing well. Until now. Welcome to the future of sports nutrition.
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Energy Systems and Physical Periodization



It may seem odd to begin a sports nutrition book with discussions of energy systems and the concept of physical periodization, but both of them provide a staple in your foundational knowledge of understanding how to use and change your nutrition throughout your training. By knowing about the various energy systems in your body that are called upon during different types of exercise, you will have a much better idea of which nutrients are being used and which are not in your training sessions. If you do not have a clear idea of your physical goals associated with each training cycle, you miss the opportunities to implement specific nutrition strategies that optimize your health and performance.

ENERGY SYSTEMS

The body’s three energy systems that provide you with the energy to fuel your training sessions—from warm-ups to sprints to strength training to long endurance training—are the phosphagen system, the glycolytic system, and the aerobic pathway. These systems are engaged at different times and in different amounts based on the intensity and duration of training. Warm-ups exert a much different metabolic response and energy system demand on the body than does sprinting. Strength and power training are somewhat different than long endurance training. It is these alterations in training load (volume and intensity) that dictate what, when, and how your energy systems contribute to fueling your workouts. The carbohydrates, protein, and fat that you eat on a daily basis and store in your body follow different metabolic paths, and their utilization depends on the intensity and duration of your training.

The phosphagen system, also known as the phosphocreatine or creatine phosphate system, is an anaerobic (without oxygen) pathway that supplies immediate energy to your working muscles. The amount of phosphocreatine stored in your body is limited, so this system only provides you enough energy for about 10 seconds of high-intensity exercise. Many sprint and explosive power athletes utilize this system. After the initial 10 seconds of this type of training, athletes typically require about 2–4 minutes of rest to allow regeneration of the phosphocreatine used. It is very important for athletes participating in this type of training to allow this rest interval between sets to allow the energy system to recovery during this maximal energy use.

The glycolytic system, also known as glycolysis, is another anaerobic metabolic pathway that functions to break down glucose or glycogen to energy. As with the first energy system, the glycolytic system also has limited stores and provides only enough fuel for about 1–2 minutes of high-intensity exercise. This system also yields lactate molecules, which can be thought of as friends rather than foes. Lactate can be used as an energy source to fuel your muscles at certain intensity levels.

The third energy system, aerobic energy, uses oxygen to provide energy and can thus produce a larger amount of energy. Pyruvate, a product of glycolysis, enters the mitochondria (the energy factories of the cell) and generates a constant supply of energy to fuel working muscles for hours and hours.

When you first begin exercise with a bout of lower-intensity cardiovascular exercise or a dynamic warm-up, your body utilizes primarily anaerobic systems, with a small contribution from the aerobic pathway. As you progress into more aerobic exercise, your body calls upon more of the aerobic energy system, with less contribution from the anaerobic energy systems. As a general rule, high-intensity and maximal training rely more on anaerobic metabolism, whereas lower-intensity and longer-duration training rely more on aerobic metabolism. Very rarely does one energy system perform all of the work at any given point throughout exercise.

PHYSICAL PERIODIZATION

Periodization is a strategy that promotes improvement in performance by providing varied training specificity, intensity, and volume in training sessions throughout the year. By manipulating each of these variables with just the right blend of science and art, you can almost guarantee an improvement in performance.

Figure 1.1 depicts physical periodization in a graphic form. As you can see, there are three main cycles: macrocycle, mesocycle, and microcycle. Each of these cycles have very specific physical goals. The macrocycle is normally defined as the big picture and includes the entire year (annual training plan) or 4-year plan (for Olympic athletes). The mesocycle is a smaller portion of time than the macrocycle and typically spans 2–3 months. Each mesocycle is typically separated into three specific subcategories, which include the pre-season or base, in-season or competition, and off-season or transition. Each of the mesocycle subcategories has its own very specific physical goals based on the status of the athlete and competition frequency and duration.

Physical Periodization

[image: Image]

Figure 1.1

General and sport-specific conditioning are included in the preseason, and the physical goals are a result of the type of athlete, sport, and developmental stage. For example, many less-experienced endurance athletes may have goals of improving aerobic endurance, strength, and flexibility, whereas more-experienced athletes may try to improve anaerobic endurance, power, and economy. Strength, power, and team-sport athletes use this time of the training year to develop good technique, foundational strength, and movement patterns to build a strong body that is ready for more intense training in the next cycle. (See Figure 1.2, Periodization Boxes.) During the in-season, many athletes are getting ready for competition by training to improve competition specific strength, force, economy, skills, power, and speed.

Training Cycles

[image: Image]

Figure 1.2

During the off-season, most athletes take a reprieve from structured training—for a few days to a few weeks—with goals consisting of rehabilitation, recovery, and enjoying a small amount of time without formal training.

Each sport has varying lengths of each cycle. Much of this is dependent on the competition cycle of the sport. In many sports, athletes compete year-round, with very little down time and a nonexistent off-season (e.g., sailing). Other sports follow specific seasons, and athletes have scheduled recovery in between the competition season and the pre-season (e.g., football, soccer, triathlon). But it is always important to realize the competition demands and structure of your sport. Once you have this information, you can easily build a physical periodization plan that accommodates your goals and progression in sport.

HISTORY OF PERIODIZATION

The concept of periodization dates back to the ancient Olympic Games and was introduced in a more structured manner in the 1940s, when Soviet sports scientists discovered that athletic performance was improved by varying the training stresses throughout the year rather than by maintaining the same training from month to month. This led to the formal division of an athlete’s year into cycles, with differing training stresses. The East Germans and Romanians further developed this concept by applying goals to the various cycles.

There are many models of periodization, but I have chosen two specific models that are opposites in the planning and implementation processes and that provide you with an idea of different approaches in attempting to attain the same overall goal of improved performance. An understanding of these two foundational models assists you with understanding and implementing nutrition principles to support your training load changes.

[image: Image]

Figure 1.3 Periodization Model #1

The first popular periodization model (Figure 1.3) follows the concept that training should begin with a general physical preparation phase in which volume is moderate and intensity is low. The intention is to develop strong tendons and ligaments, build strength, and begin to improve cardiovascular fitness. Many athletes and coaches explain this type of preparation in terms of the foundation of a house: the concrete must be poured before framing the walls.

As training continues in this model, volume is typically reduced to allow the intensity of training to increase in a sportspecific manner. More time is spent practicing specific sport skills. Many novice to intermediate level athletes have great success with this type of periodization model because they are still in the developmental stages of sport progression. The competition season can be quite demanding, with frequent competitions and very little opportunities to train.

Once the competition season is complete, both volume and intensity are reduced to allow the athlete to recover. This type of pattern is also experienced during the initial phases of injury, when a nutritional shift is required to support the injury status.

There is another common model used by athletes and coaches that employs the exact opposite concept of the first model. As you can see in figure 1.4, volume and intensity do not cross, and intensity is maintained at a high level throughout the training program. The volume of training fluctuates in response to competitions. This method is more commonly used with elite athletes who have at least 10 years of sport experience. Because the intensity is maintained at a high level, there is more risk of injury and overtraining. This method is often needed for more experienced athletes, however, because it provides them with the necessary stimulus for performance enhancement that the previous model does not provide.

[image: Image]

Figure 1.4 Periodization Model #2

It is very common for athletes to fluctuate between both periodization methods at different points in their careers and even during a training year because their sport and their body may require different stimuli and, more important, different recovery methods to achieve optimal performance.

Regardless of which periodization method is used, it is important to understand the differences in energy utilization and expenditure, which have a direct impact on your nutrition periodization program (as described in the following chapter). Maintaining a high intensity of training throughout your training year requires different macronutrient shifts than do frequent volume and intensity shifts.

[image: Image]

Figure 1.5 Traditional and Reverse Periodization Models

Other types of periodization that fall into the previously mentioned models include traditional and reverse periodization. As you can see in Figure 1.5, a generic model of traditional (standard) periodization is characterized with a progressive increase in load (volume and intensity) over weeks to months. In this example, each block represents one week, so you see a three-week build to one-week recovery cycle. Reverse periodization is the opposite and begins with a higher training load with progressive decreases in load. As mentioned previously, traditional periodization is used quite frequently with novice to intermediate athletes, whereas reverse periodization is more commonly used with advanced athletes. Of course, these two types of periodization can also be used together in an athlete’s training year. The important point from a nutrition perspective is, again, to note the changes in volume and intensity, because these institute a change in the nutrition program.

There are many principles associated with periodization, and the science can be somewhat confusing. If you have a basic understanding of periodization, you can use it in the development and implementation of your specific training program. The most important thing to remember is that each cycle should be constructed to have a set of specific physiological, psychological, and nutritional goals that help you improve as an athlete. As long as you progress in a steady, logical way, making sure that your body is prepared for each cycle, you should be more than ready to compete to your potential season after season.

PROACTIVE VS. REACTIVE PERIODIZATION

The difference between proactive and reactive periodization is simply that the former allows you to plan your recovery and rejuvenation ahead of time, so that you improve performance, whereas the latter does not promote an increase in fitness, because you may always be reacting to your training sessions. The hard truth is that if you go weeks or months without planned rest, you cannot reach your full potential. Athletes know their bodies better than anyone, but it is often difficult for them to step outside their bodies and provide an objective assessment of their fatigue scale. Because you may not be 100% accurate in your assessment, it is important to structure planned and frequent rest into your training stressors. This rest can range from a day of light stretching to a complete rest day or a block of rest days in a row. No matter which method you choose, the important message is to try to predict closely when your body needs rest rather than forcing it to rest because you were not able to train hard during a workout, make certain times, or master technical skills.

Recovery is extremely crucial to your success as an athlete. Not many athletes realize that during cycles of high volume and intensity, fitness level does not improve. In fact, it may actually decrease as a result of the repeated physical stress placed on the body. It is only during planned recovery, which includes less volume and intensity, that the body actually improves its fitness. Quite simply, if you allow your body to rest and repair the damage that you did to it during training, you get stronger, faster, and more powerful.
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Figure 1.6 One-month Mesocycle

To further illustrate this point, Figure 1.6 provides an example of a one-month mesocycle in which training volume is steadily increased each week, which is typical for athletes following a traditional periodization model. You can see that as volume increases, fitness level slowly starts to decrease. As soon as the recovery week begins, however, the body rejuvenates itself and recovers from the previous three weeks of training. The result is an increase in fitness.

By following a model that focuses on proactive periodization and recovery, you can reap the rewards of improved performance without injury or overtraining. It does not matter which recovery method or system you choose. The important thing is that you make recovery a priority. Take a day, a week, or a month for recovery, but be sure to include it during times of high volume and/or intensity. Remember, recovery is needed in order for your body to improve. Also, be sure to account for other stressors or time commitments that increase your stress, such as career, family, travel, or social engagements. Although it may not seem apparent, these add to your overall training load stress response and should be minimized when your physical training load is high in order to ensure a faster recovery from training.

OVERTRAINING (UNDERRECOVERY) AND INJURY

Overtraining, also known as underrecovery, and injury are common among athletes. Whether you are just beginning your athletic career, if you are an Olympic medalist, you are likely to fall victim to one of these at some point in your athletic career. Following a well-periodized training program is extremely important in the prevention of underrecovery or injury, but their occurrence may sometimes be out of your control.

If you choose to follow a less periodized, more random training program, you may subject yourself to a higher risk of overtraining and injury. This could result in an unplanned break or, quite possibly, in forfeiting your entire competitive season. Properly planned recovery becomes extremely important during training, whether it is recovery days, weeks, or cycles. There is a limit to your capacity to endure and adapt to intense training. Once this threshold is crossed, your body fails to adapt and your performance declines rapidly. In fact, 10–20% of athletes who train intensively may fall prey to overtraining at some point during their sport career.

The term “overtraining” itself is fraught with controversy and confusion. The following definitions are commonly used when discussing overtraining:




	Overload:	A planned, systematic, and progressive increase in training, with the goal of improving performance.

	Overreaching:	An unplanned, excessive overload in training, with inadequate rest. Poor performance is observed in training and competition.

	Overtraining:	Untreated overreaching that results in chronic decreases in performance and impaired ability to train. This may require medical attention.



There are many causes associated with overtraining, but the primary cause is a poorly planned training program. The main culprit is a rapid increase in training volume and intensity, combined with inadequate recovery and rest. Other types of stressors, such as competitions, environmental factors, psychosocial factors, improper nutrition, and travel, can increase the stress of training and contribute to overtraining.

If you find yourself fitting into one of the categories of overreaching or overtraining, the smartest thing to do is rest. Recovery may take days, weeks, or even months, but unstructured activity is the best remedy to help you recover and get back in condition to train. In most cases, if overreaching is caught early, you do not have to stop training completely; you only need to reduce training volume and intensity.

SIGNS OF OVERTRAINING

It is extremely important to recognize the signs of overtraining before it becomes too severe. The physical signs of overtraining include the following:

•   Decreased performance

•   Loss of coordination

•   Prolonged recovery

•   Elevated morning heart rate

•   Headaches

•   Loss of appetite

•   Muscle soreness/tenderness

•   Gastrointestinal disturbances

•   Decreased ability to ward off infection

There are also nonphysical symptoms, such as the following:

•   Depression

•   Apathy

•   Difficulty concentrating

•   Emotional sensitivity

•   Decreased self-esteem

I highly recommend that you keep a watchful eye on your daily health and physical adaptations of training in order to prevent overtraining. Once you become overtrained, it is nearly impossible to heal within 6–12 months, which could mean the loss of an entire competitive season. Smart training with good recovery is the key to preventing overtraining.

As well as providing you with the energy you need to train hard, proper nutrition can help you avoid overtraining, and it can speed recovery. The next chapter addresses in detail how your nutrition plan can complement your periodization program. Training and eating appropriately help you become a better and healthier athlete, regardless of your sport, age, or athletic goals.
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Nutrients for Life



This chapter provides in-depth knowledge of the six essential nutrients so that you have a better understanding of how these nutrients interact in your body and support your physical training needs. It also gives you the information required for you to recognize why certain nutrients are better than others during certain times of your training year. In addition, you will learn the intricacies of each nutrient class and the distinct differences among them, all of which affect your health and performance as it relates to sport and your application of nutrition periodization to your training program.

THE SIX ESSENTIAL NUTRIENTS

The six essential nutrients that the body requires in order to maintain life and support training are the following:

1.   Carbohydrates

2.   Protein

3.   Fat

4.   Water

5.   Vitamins

6.   Minerals

Before explaining the details of each nutrient, I provide an overview of the digestive system, because gastrointestinal (GI) disturbances are common among athletes. Having a good knowledge of how foods pass through your system may help you better prepare your digestive system for competition and prevent GI distress in the future.

DIGESTION BASICS

After you eat or drink something, your brain and body release hormones that direct the digestive system to digest and absorb the foodstuff. The digestive system itself is a flexible, muscular tube extending from the mouth through the throat, esophagus, stomach, small intestine, large intestine, and rectum to the anus. It has a total length of about 26 feet. It is a highly specialized organ that is designed to convert food into nourishment for your cells, protect you from invading organisms and toxins, and dispose of a large variety of waste products.

The digestive tract is composed of the following organs with their roles:

•   Mouth: chews and mixes food with saliva, which moistens the food to make it easier to swallow. Salivary amylase, a digestive enzyme in the mouth, begins the process of carbohydrate metabolism.

•   Esophagus: passes food to the stomach. Peristalsis, a series of rhythmic contractions in the esophageal wall, moves the food down the tube, which takes 4–10 seconds. At the end of the esophagus, a muscular ring, the lower esophageal sphincter, opens and lets the food enter the stomach.

•   Stomach: adds acid, enzymes, and fluid; churns, mixes, and grinds food to a liquid mass. Once food enters the stomach, muscles begin to churn and mix the food with acids and enzymes in order to break down the food into smaller, more digestible pieces. Cells in the stomach lining secrete mucus, hydrochloric acid, and pepsin, which aid in this process. Most nutrients, except for water, salt, sugars, and alcohol, still need to be digested further. Once the food has been turned into the thick liquid chyme, it is stored at the bottom of the stomach; once it becomes the proper consistency, a muscle between the stomach and small intestine opens to allow the chyme to enter the small intestine.

•   Small intestine: secretes enzymes that digest carbohydrates, fat, and protein; absorbs nutrients into the blood. Chyme secreted from the stomach moves down into the small intestine.

Digestion of chyme continues as it is further broken down in the small intestine until the nutrients can be absorbed by millions of villi, finger-like projections covering the wall of the small intestine, into the bloodstream.

•   Large intestine or colon: reabsorbs water and minerals; passes waste and some water to the rectum. Undigested food and some water enter the large intestine, which removes water from undigested nutrients.

•   Rectum: stores waste prior to elimination.

•   Anus: holds rectum closed; opens to allow elimination.

The digestive tract also has the following accessory organs that aid in digestion:

•   Salivary glands: donate a starch-digesting enzyme and a trace of fat-digesting enzyme.

•   Liver: manufactures bile that helps break down fat.

•   Gallbladder: stores bile until it is needed.

•   Bile duct: carries the bile to the small intestine.

•   Pancreatic duct: carries pancreatic juice to the small intestine.

•   Pancreas: manufactures enzymes to digest all energy-yielding nutrients and releases bicarbonate, which neutralizes stomach acid that enters the small intestine.

It usually takes 6–8 hours after you eat before food passes through your stomach and small intestine, depending on the size and composition of the snack or meal. Removal of food residue from the large intestine usually begins after 24 hours; it can take up to 72 hours from entry to exit. Interestingly, anything inside your digestive tract is not technically inside your body. Food must be broken down and pass through the intestinal wall before it becomes inside your body once again.

The digestive system is so specialized that it even has its own nervous system and quite a significant immune system to keep it healthy. In fact, the largest part of the immune system is inside the digestive tract lining.


FUELTIP

Prebiotics and probiotics have become quite popular among athletes and with good reason. Both have positive health effects on the digestive system by restoring the balance of bacteria in the digestive tract. Prebiotics are indigestible food ingredients that beneficially affect the host by selectively stimulating the growth of one or a limited number of bacterial species in the colon. In simpler terms, they are the “food” for the beneficial bacteria in your gut. Probiotics (good bacteria) are live microbial food ingredients that exert health benefits. Two of the most common probiotics are acidophilus and bifidobacteria, which can be found in foods such as yogurt and sauerkraut.

If a positive balance of good bacteria is maintained, the bad bacteria are less able to produce problems for your system. The benefits of probiotics include inhibiting the growth of bacteria that cause disease, synthesizing B vitamins, increasing the availability of nutrients, decreasing symptoms of gastroesophageal reflux disease (GERD) and lactose intolerance, and boosting the immune system.

Prebiotics are extremely beneficial in promoting good gut health because they nourish probiotics to help them grow. Prebiotics are often found in oligosaccharides; common food sources include fruits, legumes, whole grains, garlic, and onions.

Probiotic supplements are common in the marketplace and can be found as powders, wafers, liquids, and capsules. They are often expressed in billions of live organisms: a typical dose is 3–5 billion live organisms.



The immune system in the digestive system is important in helping the intestines respond to injury from bad bacteria, toxins, parasites, and viruses. Your immune system has to determine whether or not to develop a tolerance to food that you put into your mouth. Your immune system typically accepts most foods; its ability to make these decisions depends largely on the balance of good bacteria that you have inside your intestinal tract.

When your digestive tract’s immune system does not like what you ate, however, it attacks the food by increasing inflammation and mucus production. Inflammation of the digestive tube can lead to damage of the lining.

Trillions of bacteria live in your digestive tract. Although this may sound alarming, some of these are very good bacteria that are needed to protect against invading organisms, to protect you by working with the immune system, to create vitamins, and to break down food that you eat.

Transit Time in the Gut

Because so much can go wrong when you are consuming calories before, during, and after training and competition, it is important for athletes to time the quantity and quality of food eaten properly in order to supply enough fuel for the working muscles and brain without experiencing GI concerns. Some athletes have the luxury of eating a snack or meal before a training session, but others are forced to wait until afterwards because of an early morning start or their body’s inability to handle food or beverage in the minutes to hours before a quality workout.

There is normal variability among transit time through the GI tract, which can be significantly affected by the composition of the meal and the psychological stress of the situation. During competition, the stress response is elevated, which can induce a negative effect on the processing of food and beverages.

Research studies have proved that all substances do not move through the GI system at the same rate and that they do not always leave in the same order as they arrive as a result of the interactions of body processes breaking down the food as it travels throughout the digestive tract. Although there has been much research on this topic, it is still difficult to pinpoint how long the food that you eat before a workout or competition actually takes to become fully digested from the stomach, used in the small intestine, and excreted through the large intestine. The variables are far too many to make an generalized statement, but Table 2.1 provides rough estimates of the time that it takes for solid, mixed-nutrient foods to move through your system, which allows you to better plan for your pre-workout snack or meal.

The volume of food and liquid that you eat also influences the rate at which they empty from the stomach. For example, if you drink a glass of water, your stomach becomes distended, but, because there are no solids to be ground or liquefied, your stomach gets off easy, and so it does not have to do any additional processing of the water before it is absorbed in the small intestine. Therefore, the rate of gastric emptying is fast. If you eat a mixed meal such as a turkey sandwich with an apple, your stomach again becomes distended. The solid food, however, needs to be broken down by enzymes and stomach acid and is therefore not allowed to enter the small intestine at a high rate to prevent overload. This leads to slower gastric emptying.

After you consume a normal, solid meal, minimal gastric emptying continues for up to 30 minutes, which is then followed by a linear increase of emptying. For liquid meals, it is quite the opposite. They are usually emptied immediately. The main factor in how quickly a liquid or liquid meal is emptied from the stomach, however, is volume. Larger volumes of liquid empty more quickly than smaller volumes.

Table 2.1

Transit Times of Food




	Complete emptying of the stomach	4 to 5 hours


	Complete emptying of the small intestine	5 to 6 hours


	Transit through the colon	30–40 hours





FUELTIP

Most athletes, for some reason or another, think that sipping on a sports drink delivers nutrients in a more “time-released” manner. In fact, the opposite is true. If you sip on a sports drink, it does not exit the stomach quickly, which means that it is not delivered to the small intestine where it can be used. Gulps are better than sips.

For most athletes I recommend more liquid or semi-solid calorie sources because those have a shorter transit time. The quicker that nutrients can exit your stomach, the faster they can enter the small intestine and be absorbed and used by your body. If you have early morning practices or workouts, choose smoothies, sports drinks, or juices.




FUELTIP

Remember that you should not overconsume calories before a training session or competition because a large meal slows digestion. If at all possible, begin your eating preparation at least 2–4 hours before the start of training. If this is not possible, it is still important to consume some calories, even in smaller amounts. Athletes who have early morning practices or competitions (or more than two workouts in a day with less than 2 hours in between) are challenged even more. Keep in mind that upon waking from your overnight fast, you can be as much as 3% dehydrated and lose as much as 40% of your glycogen (stored carbohydrate) stores. Although I consider these percentages to be a bit on the extreme side, the point is that you wake up in a somewhat dehydrated and malnourished state. Your body needs fluids and calories before you begin higher-intensity or longer-duration exercise. It may not be as important to fuel for shorter, more aerobically based training in the morning as long as a feeding can be planned immediately afterward.



Now that you have a good understanding of how food moves through your body, let me discuss each of the nutrients that your body requires to sustain life and a high level of sport performance.

CARBOHYDRATES

Carbohydrates are the ultimate source of energy for your body and your brain. In fact, your brain relies primarily on glucose to function properly. For athletes competing in sports where cognitive function and mental focus and concentration are important (almost every sport I know of), supplying the body with enough foods that are rich in carbohydrates is crucial. Carbohydrates are vital to athletes because of their ability to maintain energy levels and high mental functioning.

In addition to providing energy, carbohydrates also play a protein-sparing role. When glycogen levels become low, the body begins to make glucose from protein and fat, although these are very inefficient processes and most use energy to make a small amount of energy. Although this process may sound positive, it can be detrimental. Almost every athlete met wants to maintain or improve lean muscle mass. If your body turns to your protein stores to make glucose to fuel your brain, where does it come from first? It comes from your lean muscle stores.

Each gram of carbohydrate provides four calories. Depending on your gender and size, you can only store approximately 1,400–1,800 calories from carbohydrates in your muscles, liver, and blood (refer to Table 2.2). The digestion of carbohydrates begins in the mouth, as mentioned previously, and then passes through the stomach to the small intestine. It is in the small intestine that all carbohydrates (except fiber) enter the bloodstream and are sent to the liver for further breakdown and delivery to the cells or to be stored as glycogen.

Table 2.2

Storage Amounts of Carbohydrates in the Body





	Source	Storage Form	Total Body Calories


	Carbohydrate	Serum glucose	20



	 	Liver glycogen	400



	 	Muscle glycogen	1,500





TYPES OF CARBOHYDRATES

There are two main classifications of carbohydrates: simple and complex, each with different chemical structures.

Simple carbohydrates, often called simple sugars, are made up of short chains of sugars and are classified as mono-, di-, and oligosaccharides. Complex carbohydrates, or complex sugars, are made up of longer chains, also called polysaccharides, which include starch and fiber. In general terms, as a sugar becomes more complex, it is more difficult to digest and its digestion takes longer.

Monosaccharides, which include glucose, fructose, and galactose, are the simplest form of carbohydrate. They are made up of one simple sugar molecule and are the easiest to digest.


FUELTIP

Glucose is the main carbohydrate found in the blood and is used to make the glycogen stored in the liver and muscles. Fructose is the simple sugar found in fruit and honey and is sweeter than common table sugar. It is digested more slowly because it must first pass through the liver to be broken down into glucose. Galactose does not directly stimulate an insulin response; similar to fructose, it must first visit the liver to be broken down into glucose. Agave nectar, mostly comprised of fructose, is a natural liquid sweetener extracted from the agave plant. It does not spike your blood sugar levels and is absorbed more slowly in your body.



Disaccharides include sucrose (glucose + fructose), lactose (glucose + galactose), and maltose (glucose + glucose). These are made up of two monosaccharides and are not as easy to digest as monosaccharides.


FUELTIP

Sucrose is extracted from sugar cane and beet sugar and is the most common disaccharide in the diet. Honey is primarily a combination of the natural sugars fructose and glucose (38% and 31%, respectively). The third major component of honey is water, accounting for approximately 17%. Honey is a natural sweetener and is typically easy to digest but takes longer to get into the bloodstream.



Oligosaccharides, by definition, contain three to nine monosaccharides and include maltodextrins, corn syrup, and highfructose corn syrup and are most often manufactured. Artificially sweetened foods often contain oligosaccharides. These take longer to digest than either mono- or disaccharides.


FUELTIP

High-fructose corn syrup is an especially sweet corn syrup. It differs from traditional corn syrup in that 45–55% of its carbohydrate is enzymatically hydrolyzed to the simple sugars glucose and fructose. It is less viscous than traditional corn syrup but has nearly twice the concentration of mono- and disaccharides compared with regular corn syrup. It is the predominant sweetener found in commercially sweetened foods.



Complex Carbohydrates

Polysaccharides are often referred to as complex carbohydrates and include starch and fiber. They are made up of long, complex chains of sugars and require more complex mechanisms for digestion than simple carbohydrates, which extends their time to be digested.


FUELTIP

Glucose polymers are not as sweet as sucrose or corn syrup and provide a greater amount of energy without being too sweet. Maltodextrin is a glucose polymer and is often found in processed foods. Brown rice syrup is a polysaccharide and is digested and released into the bloodstream more slowly than simple sugars. It is a thick amber syrup made by combining sprouted barley with cooked brown rice and fermenting it in a warm environment.



High Molecular Weight Carbohydrates

Blood glucose concentrations are influenced by the movement of glucose from the stomach to the intestine and finally into the blood. This becomes important because the osmolality of a solution has been shown to influence the gastric emptying rate from the stomach. Carbohydrate sources with high osmolality may delay glucose transportation by slowing gastric emptying. A steady supply of glucose without much delay of delivery to the blood and to the working muscles and brain is ideal to maintain physical and cognitive functioning.

High molecular weight (HMW) carbohydrates, polyglucosides or glucose polymers, have a low osmolality, which makes their entry and exit time in and out of the stomach quick and efficient. The opposite is true for low molecular weight (LMW) carbohydrates, which tend to increase the entry and exit time in and out of the stomach because of their higher osmolality. An inverse relationship exists between the molecular weight and gastric emptying time.

Sugar Alcohols

Another class of carbohydrates that is important to understand are sugar alcohols, also known as polyols. You may see them advertised as “zero impact carbs” or “net carbs.” Sugar alcohols are ingredients used as sweeteners and bulking agents and occur naturally in foods such as fruits and berries. As a sugar substitute, they provide fewer calories (about one-half to one-third fewer calories) than regular sugar. This is because they are converted to glucose more slowly, require little or no insulin to be metabolized, and don’t cause sudden increases in blood sugar.


FUELTIP

If you see a product that uses the term “sugar free” or “no added sugar,” it must list the total grams of sugar alcohols on the nutrition label. Common sugar alcohols include mannitol, sorbitol, xylitol, lactitol, isomalt, maltitol, and hydrogenated starch hydrolysates (HSH).



The popularity of sugar alcohols is based on their being fewer calories in these products; they are of particular interest to athletes seeking weight loss. Some athletes, however, may experience consequences associated with eating products containing sugar alcohols. The most common side effects include the possibilities of bloating and diarrhea, both of which can have a negative impact on training and performance. So be sure to check the nutrition facts label and the ingredients list of food products for sugar alcohols. If you choose to use these products, do so in a training cycle where you can afford to have a GI challenge without it affecting your performance. You need to determine whether these products do or do not work for your particular body. And do not consume too many sugar alcohols at one time.

Glycemic Response

Each sugar has a different glycemic index value, which means that it is digested faster or slower. Choosing the wrong sports nutrition product based on its sugar profile has the potential to cause serious stomach problems. The glycemic index of foods can be affected by many different variables, such as preparation method, protein and fat presence, fiber content, and more. It is very rare to find a food that has only one sugar in it that is not influenced by the other factors that affect its glycemic index value.

The glycemic response (GR) of a food is a measure of that food’s ability to raise blood sugar. The two main components in determining GR are the food’s glycemic index and its glycemic load (GL). Many athletes have, at some point in their training, adopted the use of the glycemic index, but, unfortunately, the GL is not often being used in conjunction with it; therefore, the athlete is plagued with misinformation and is using only one-half of the equation. Let me discuss this in more detail so that you can understand what using the overall GR means from a realistic standpoint.

Glycemic Index

The glycemic index has existed for quite some time, but its popularity seems to ebb and flow based on which fad diet is most popular. Simply put, the glycemic index is a standard measure of how quickly 50 grams of a particular food’s carbohydrates are converted to sugar and thus affect your blood sugar over a 2-hour period.

Remember, simple carbohydrates contain only one or two sugar units in a chain, whereas complex carbohydrates contain hundreds to thousands of sugar units in a single chain. In the past, simple carbohydrates were classified as having a high glycemic index, that is, as causing a quick rise and fall in blood sugar, whereas complex carbohydrates were classified as providing sustained energy, with a more gentle rise in blood sugar. In terms of the glycemic index, simple carbohydrates were classified as “bad” and complex carbohydrates as “good.”

Even though this notion may seem fairly logical, recent data indicate that this concept is out of date. Nonrefined or wholesome carbohydrates are always preferred because they provide important nutrients, whereas refined carbohydrates do not and therefore should be limited in your daily nutrition plan. Many athletes, however, correlate “wholesome” with complex and “simple” with refined, which is simply not the case. For example, fruit is considered a simple carbohydrate, but these carbohydrates are unrefined, and fruit is very nutrient-dense, meaning that it has many vitamins and minerals and a good amount of fiber. It has been shown that each food produces its own blood sugar profile; there is not a strong correlation to whether or not it contains simple or complex carbohydrates. Some complex carbohydrates can be digested, absorbed, and utilized as quickly as simple sugars, meaning that they have similar GR.

The following is a short list of factors that can affect the glycemic index of foods:

•   Biochemical structure of the carbohydrate

•   Absorption process

•   Size of meal

•   Degree of processing

•   Contents and timing of previous meal

•   Fat, fiber, and protein content

•   Ripeness

You can see that the glycemic index of a carbohydrate is dependent upon many factors other than just the structure of the carbohydrate. It is impossible to classify a food as “healthy” or “unhealthy” simply based on its complex or simple chemical structure or based solely on its glycemic index. The glycemic index tells you how fast a carbohydrate increases your blood sugar levels, but it does not tell you how much of that carbohydrate is in a serving of that food. This is where the GL comes into play. Both the glycemic index and the GL are needed to determine the GR that a given food has on your body.

GL

GL is the numerical value of the glycemic index divided by 100 and multiplied by the food’s available carbohydrate content in grams. GL takes the glycemic index into account but is based on how much carbohydrate is in the food or drink. The GL is numerically lower than the glycemic index (see Table 2.3).

Table 2.3

Glycemic Index and Glycemic Load Numerical Classification





	Value	Glycemic Index	GL


	High	≥70	20


	Medium	56–69	11–19


	Low	≤55	≤10




Here is an example of GL.

•   Watermelon has a glycemic index of 72. A recommended serving of ½ cup is 4 ounces or 120 grams of watermelon. This serving has 6 grams of carbohydrates.

•   To calculate the GL, divide the glycemic index by 100 and multiply by carbohydrate content in grams: (72/100) × 6 = 4.32, or 4 when rounded.

In this example, a food with a high glycemic index becomes a food with a low GL. Thus, based on the serving size and quantity eaten, watermelon has a better GR and therefore results in a lower rise in blood sugar than its glycemic index indicates. Keep in mind that as you increase the serving size eaten, you increase the amount of carbohydrates eaten, which in turn increases the GR of the food.

In many cases, GL is not based on a typical amount of food eaten, so GL does not provide realistic information unless the food is weighed prior to consuming it. I am certainly not suggesting that you weigh all of your food before eating it, which would soon become quite a monotonous task. The important take-home lesson about GL is that it provides an understanding of the relationship between a specific amount of food and its biochemical response.

Let’s look at another example. The glycemic index of ice cream is 37 and the GL is 4, based on consumption of 50 grams of ice cream. Sixty-five grams of ice cream equals ½ cup, so 50 grams of ice cream is less than ½ cup. Realistically, who eats less than ½ cup of ice cream at a time? As the serving size increases, so does the GR.

In this complex but informative section about GR, I hope I have accomplished three goals:

1.   Provided you with enough information for you to consider factoring in the concept of GR as you design your personal nutrition plan.

2.   Proved to you that using glycemic index or GL by itself is not useful and that the two concepts must be considered together.

3.   Illustrated that, although the GR of foods is important, it is not mandatory that you follow it with all of your meals all of the time. Following the basic nutrition recommendations of eating fruits and vegetables, whole grains, lean meats, and foods containing healthy fats and reducing the amount of refined foods should always be your focus. Food is fun and is an important part of your life. Don’t get caught up in calculating the glycemic index for every meal you eat, as that will detract from some of the enjoyment that food provides in your life.

Carbohydrate Food Sources

It may seem obvious, but, because of the introduction of many new foods to the market, there is sometimes confusion regarding which foods are classified as carbohydrates. In brief, any food that is made from rice, oats, wheat, barley, cornmeal, or a cereal grain is considered a grain product or carbohydrate. Grains are not created always equally, however. Grains are divided into whole grains and refined grains.

Whole grains contain the entire grain kernel, which includes the bran, germ, and endosperm. Foods such as whole-wheat flour, oatmeal (not the instant packaged type), whole cornmeal, bulgur, and brown rice can be classified as whole grains. In contrast, refined grains are milled, which is a process that removes the bran and germ. Although this improves the shelf life of products, it removes the beneficial nutrients, including fiber, iron, and many B vitamins. Foods such as white flour, bread, and rice are classified as refined grains. Because these are stripped of some nutrients, they are often enriched, which means that nutrients such as the B vitamins, thiamin, riboflavin, niacin, and folic acid, along with iron, are added back into the refined grain after processing.

Table 2.4

Types of Grains




	Whole Grains	Refined Grains*


	Brown rice
	Cornbread



	Buckwheat
	Crackers



	Bulgur
	Couscous



	Oatmeal (rolled or stone cut oats)
	Corn tortillas



	Muesli
	Noodles



	Whole grain barley
	Grits



	Whole-wheat bread, pasta, crackers,tortillas, rolls
	Pasta



	Wild rice
	Pita bread



	Whole rye
	Pretzels



	Amaranth
	White bread, rolls



	Millet
	White rice



	Quinoa
	 


	Sorghum
	 


	Triticale
	 




*Some refined grain food products may be made from whole grains. Be sure to check the ingredient list and look for the words “whole wheat” or “whole grain” to decide whether they are whole grain sources of carbohydrates.

Fruits and vegetables are also rich sources of carbohydrates and provide a significant amount of vitamins and minerals. They are best in their natural state, so that the fiber, vitamins, and minerals are present in high amounts. Frozen fruits and vegetables are a close second to fresh and are very easy to have on hand as long as you have a freezer. In fact, if cooked properly, frozen varieties maintain much of their nutrients, similar to fresh. Frozen fruits and vegetables make for great stir fry dishes, fruit smoothies, and are sometimes cheaper per ounce than fresh. In addition, they can be stored longer and therefor do not require frequent trips to the grocery store. I often recommend frozen fruits and vegetables to athletes because it is just a fact of life that busy schedules predominate and your ability to visit the grocery store frequently to buy fresh fruits and vegetables is often limited. Keep a few bags of different varieties of fruits and vegetables in your freezer and you will find it easier to meet your daily serving recommendations.


FUELTIP

Frozen fruits are staples to have in your freezer for that pre- or post-workout fruit smoothie. Simply put one cup of skim, soy, almond, or rice milk in a blender with one cup of frozen fruit, and you have a very well-balanced snack that will fuel your body before your workout or begin the nutrition recovery process after your workout.



Dairy products, nuts, legumes, and soy products are also good sources of carbohydrates. Be sure to choose lower fat options of dairy products. Even though nuts are rich in carbohydrates, they are also high in fat, albeit more of the healthy fat, but, nonetheless, they are high calorie foods. Be sure to monitor your intake of nuts. Soy products, such as soy milk, tofu, edamame, and hummus, are also good carbohydrate choices.

It is very helpful to know the individual serving sizes—not to be fixated on calories but rather to be knowledgeable about food portions. The following provides a handful of examples of more popular carbohydrate foods that may assist you in constructing your nutrition periodization eating program.

Bread, Cereal, and Pasta (80 calories per serving)

•   1 slice of bread

•   2 slices of lite or reduced-calorie bread

•   ½ English muffin or hamburger bun

•   ¾ cup cold cereal

•   1⁄3 cup rice, barley, couscous, or legumes

•   ½ cup pasta, bulgur, sweet potato, corn, or green peas

Vegetables (25 calories per serving)

•   1 cup raw leafy vegetables

•   ½ cup other vegetables, cooked or chopped raw

•   ¾ cup vegetable juice

Fruit (60 calories per serving)

•   1 small fruit (banana, apple, orange, or nectarine)

•   1 medium peach

•   1 kiwi

•   ½ cup chopped, cooked, or canned fruit

•   ½ cup unsweetened juice

•   ½ grapefruit or mango

•   4 teaspoons jelly or jam

FIBER

The fibers of a plant form the supporting structures of the leaves, stems, and seeds. Most fiber passes through the digestive tract without providing any energy because your digestive enzymes cannot break the fibers apart. In the digestive tract, fiber can slow the absorption of nutrients, delay cholesterol absorption, bind bile for excretion, increase stool weight, and stimulate bacterial fermentation, which causes gas.

The health benefits of including fiber in your daily nutrition plan include reducing the risk of heart disease and stroke, improving the body’s handling of glucose and insulin, maintaining body weight, improving the health of the digestive tract, and helping prevent constipation and hemorrhoids.

Fiber is very healthy to have within your normal eating program, but at certain times of the year—before your major competition events—it may be feasible to improve your performance by following a lower-fiber diet for a brief time. Many weight-class athletes need to reduce fiber intake significantly prior to their weigh-in so that they have less bulk in their digestive tract. Some endurance athletes have correlated GI troubles to a high-fiber eating plan prior to competition, so they also decrease their consumption. If you decide to restrict your fiber for competition reasons, it is important that you reintroduce fiber slowly and with adequate amounts of water. The “fiber taper” works on both sides. Decrease it slowly before competition and reintroduce it into your eating plan over a week to ensure that you do not experience any GI distress.

Types of Fiber

Fiber in food is classified as soluble or insoluble. Soluble fiber includes gums, mucilages, pectins, psyllium, and some hemicelluloses. Insoluble fiber includes cellulose, lignin, and some hemicelluloses. Soluble fiber gains the most attention because it functions to lower cholesterol, slow glucose absorption and transit of food, and soften stools. It is also partly fermentable into fragments that your body can use.

Table 2.5

Food Sources of Soluble Fiber





	Barley and rye	Fruits and vegetables	Seeds


	Legumes	Oats	Oat bran




Insoluble fiber assists with softening stools, regulating bowel movements, speeding transit of foodstuff through the small intestine, increasing fecal weight, and reducing the risk of diverticulosis, hemorrhoids, and appendicitis.

Table 2.6

Food Sources of Insoluble Fiber





	Brown rice	Fruits and vegetables	Whole grains


	Legumes	Seeds	Wheat bran




Table 2.7

High-Fiber Foods





	Food	Portion Size	Fiber (g)


	Banana	1 medium
	2.4


	Apple	1 medium
	3.6


	Orange	1 medium
	2.9


	Peach	1 medium
	1.9


	Prunes	6 medium
	8.0


	Carrots	½ cup
	2.3


	Corn	½ cup
	3.6


	Green peas	½ cup
	3.6


	Potato with skin	1 medium
	2.5


	Lima beans	½ cup
	4.5


	Navy beans	½ cup
	6.0


	Kidney, Pinto beans	½ cup
	6.7


	Bran flakes	¾ cup
	4.0


	Shredded wheat	1 biscuit
	3.0


	Air-popped popcorn	1 cup
	1.0


	Whole-wheat bread	1 slice
	2.1


	White bread	1 slice
	0.4


	Broccoli	½ cup
	3.8


	Spinach	½ cup
	2.1


	Zucchini	½ cup
	1.6


	Brown rice, cooked	½ cup
	5.3


	Oatmeal, dry	1⁄3 cup
	2.8


	Corn flakes 	1 ounce
	0.3




It is generally recommended to consume 20–35 grams of fiber each day, but, as I mentioned before, depending on your sport, weight goals, and GI challenges, you may customize your fiber intake for competitions. Table 2.7 helps you determine how to effectively get enough fiber in your diet through the foods you eat.

PROTEIN

Protein is a very important nutrient for all athletes: it provides the muscles with the amino acids they need to resynthesize and rebuild new muscle cells.

In the body, protein plays key roles in many areas, including the following:

•   Enzymes: some proteins are enzymes and facilitate needed chemical reactions.

•   Hormones: some hormones, which regulate body processes, are proteins, made from proteins, or require proteins in order to function.

•   Antibodies: proteins form the immune system’s molecules that fight disease.

•   Fluid and electrolyte balance: proteins help maintain the fluid and mineral composition of various body fluids.

•   Acid-base balance: proteins help maintain the acid-base balance (pH) of various body fluids by acting as buffers.

•   Energy: proteins provide some of the fuel for the body’s energy needs.

•   Transportation: proteins help transport needed substances, such as fat, minerals, and oxygen, around the body.

•   Blood clotting: proteins provide the netting on which blood clots are built.

•   Structural components: proteins form integral parts of most body structures, such as skin, tendons, ligaments, membranes, muscles, organs, and bones.

Each gram of protein provides four calories. Unlike carbohydrates, after proteins are broken down into amino acids, many different things can happen to them. To understand the different fates that protein can meet in the body, it is important to first understand what makes up a protein.

A protein is comprised of amino acids. Each amino acid consists of an amine group (the nitrogen-containing part), a carbon atom with a side chain, and an acid. Each amino acid has a specific side chain that gives it its identity and chemical nature. Amino acids can be used to build new proteins or other needed compounds (such as the vitamin niacin).

If the body has a surplus of amino acids and energy, the carbon backbone of the amino acid becomes converted to fat and the nitrogen is excreted in the urine. This is why overconsuming protein is not beneficial—if you already have a good store of amino acids, the remaining protein can be stored as fat.

The protein from food that you eat travels to the stomach, where stomach acid separates the protein into shorter strands and amino acids. These then travel to the small intestine, where they are broken down further and absorbed into the blood for delivery to the cells in need of amino acids.

Types of Proteins

The two types of proteins are classified as essential and nonessential. By definition, essential proteins provide all of the amino acids that the body cannot make and thus need to obtain through food. These proteins are found in abundance in any animal product, such as meat, fish, and dairy products; soy products; and some grains, such as quinoa. Nonessential proteins provide the amino acids that your body can make. These proteins are found in foods such as legumes, seeds and nuts, grains, and vegetables.

Table 2.8

List of the Essential Amino Acids





	Histidine 	Isoleucine (branchedchain amino acid) 	Leucine (branchedchain amino acid)


	Lysine 	Methionine 	Phenyalanine


	Threonine 	Tryptophan 	Valine (branchedchain amino acid)




Table 2.9

List of the Nonessential Amino Acids





	Alanine	Arginine	Asparagine


	Aspartic acid	Cysteine	Glutamic acid


	Glutamine	Glycine	Proline


	Serine 	Tyrosine	 




Each amino acid has different functions in your body. Table 2.10 provides you with information about each amino acid and some of the food sources in which you can find amino acids.

Table 2.10

Types, Functions, and Food Sources of Amino Acids





	Amino Acid
 	Function
 	Food Sources


	Histidine
 	A precursor to histamine that is released by the immune system during an allergic reaction. Needed for the maintenance of the myelin sheath that protects nerve cells.
 	Dairy, poultry, fish, meat, rye, rice, and wheat.



	Isoleucine
 	Part of the branched-chain amino acids, which can be used as an energy source in muscle and immune cells.
 	Eggs, meat, poultry, fish, dairy products, oatmeal, legumes


	Leucine
 	Part of the branched-chain amino acids, which can be used as an energy source in muscle and immune cells.
 	Eggs, meat, poultry, fish, dairy products, oatmeal, legumes


	Lysine
 	Involved in the synthesis of collagen and elastin and is a precursor to carnitine.
 	Ground beef, Atlantic salmon, tofu, black beans, nonfat milk
Whole-wheat bread, corn, spinach, egg, mozzarella cheese, peanuts


	Methionine
 	Assists in the breakdown of fats. Can serve as an antioxidant.
 	Meat, fish, garlic, beans, eggs, onions, lentils, seeds, and yogurt


	Phenylalanine
 	L-phenylalanine (the natural form) can be converted to tyrosine, which can be converted into one of several neurotransmitter molecules that have roles in brain metabolism and elevating mood and altering pain sensation.
 	Almonds, dairy products, avocados, peanuts, lima beans, and seeds.


	Threonine
 	Assists in the formation of collagen and elastin.
 	Meat, eggs, dairy, wheat germ, beans, and nuts


	Tryptophan
 	Tryptophan is converted in the body to 5-HTP, which can then be converted into serotonin. Serotonin can have influences on mood, sleep, and pain control.
 	Cottage cheese, soy protein, meat, and peanuts


	Valine
 	Part of the branched-chain amino acids, which can be used as an energy source in muscle and immune cells.
 	Eggs, meat, poultry, fish, dairy products, oatmeal, legumes


	Alanine
 	Alanine functions in the metabolism of glucose. The body can make all that it needs.
 	Meat, poultry, eggs, fish, dairy products, and avocado


	Arginine
 	L-arginine (the natural and not synthetic form) is a component of the nitric oxide pathway in the body that is involved in vasodilation and cardiovascular function.
 	Ground beef, shredded wheat, cheddar cheese, nonfat milk, egg, brown rice, soy milk, Atlantic salmon, garbanzo beans


	Asparagine
 	Can be hydrolyzed into aspartic acid and acts as a reservoir of amino groups in the body.
 	Ground beef, chicken breast, whole-wheat flour, egg, corn


	Aspartic Acid
 	Involved in urea synthesis and can be converted into glucose and used as energy.
 	Ground beef, chicken breast, whole-wheat flour, egg, corn


	Cysteine
 	A component of the antioxidant glutathione and can be converted into glucose and used as a source of energy. Can be made from methionine.
 	Poultry, wheat, broccoli, eggs, garlic, onions, and red peppers


	Glutamic Acid
 	An excitatory neurotransmitter and important in the metabolism of carbohydrate and fat.
 	Meat, poultry, fish, eggs, and dairy products


	Glutamine
 	Serves as a precursor to synthesize other amino acids and can be made into glucose and used as energy.
 	Fish, meat, beans, dairy products, raw parsley, and spinach


	Glycine
 	Required for the synthesis of DNA and the construction of RNA, bile acids, and other amino acids. Aids in the absorption of calcium.
 	Fish, meat, beans, and dairy products


	Proline
 	Aids in collagen formation. Can be made from other amino acids.
 	Meat products


	Serine
 	A part of brain proteins and nerve coverings and is required for the metabolism of fat, tissue growth, and immune function.
 	Meats, dairy products, wheat gluten, and soy products


	Tyrosine
 	Can be synthesized from phenylalanine and is used to make epinephrine, norepinephrine, serotonin, and dopamine, which all help to regulate mood.
 	Meat, dairy products, eggs, almonds, avocados, and bananas




Food Sources

As mentioned previously, protein is found abundantly in many foods, including meat, dairy, and soy products, as well as nuts, grains, fruits, and vegetables. Yes, some fruits and vegetables do contain protein, although not much. Similar to the case of carbohydrates, it is easy to find foods that contain protein, even if you are a vegetarian, vegan, or do not like to eat many meat products. You may remember the days of complementary proteins, when it was said that you had to eat a nonessential protein combined with an essential protein at the same time to reap the most benefit. This is no longer the case. As long as you are eating a variety of protein food sources, your body accumulates these into an amino acid “pool” and uses amino acids as you need them. Eating any protein-containing food contributes to your amino acid pool.

Your body stores protein in its muscles. At any given time during rest, however, your body only uses approximately 2–5% of protein for energy when carbohydrates are consumed.

The following are common serving sizes for protein-rich foods:

Fat-Free and Very Low-Fat Milk and Yogurt (90 calories per serving)

•   1 cup fat-free or 1% milk

•   ¾ cup plain nonfat or low-fat yogurt

•   1 cup artificially sweetened yogurt

Very Lean Protein (35 calories per serving)

•   1 ounce turkey or chicken breast (no skin)

•   1 ounce fish fillet (flounder, sole, cod, etc.), canned tuna in water, or shellfish (clams, lobster, shrimp, scallop)

•   ¾ cup cottage cheese, nonfat or low-fat

•   2 egg whites

•   ¼ cup egg substitute

•   ½ cup cooked beans (counts as one starch also)

Lean Protein (55 calories per serving)

•   1 ounce chicken or turkey (dark meat)

•   1 ounce salmon, swordfish, or herring

•   1 ounce lean beef (roast beef, London broil, or tenderloin), veal, lamb, or pork

•   1 ounce low-fat cheese or lunch meat

•   2 medium sardines

Medium-Fat Proteins (75 calories per serving)

•   1 ounce beef, corned beef, ground beef, pork chop

•   1 whole egg

•   ¼ cup ricotta cheese

•   4 ounces tofu (this is a very healthy choice)


FUELTIP

Recent research has proven that consuming protein with a carbohydrate source—rather than just a carbohydrate alone—after a workout or competition is beneficial. Several other research studies found a reduction of total free-radical buildup (by 69%), increased insulin levels (by 70%), decreased post-exercise muscle damage (by 36%), and increased muscle glycogen levels (2.2-fold). There is no doubt that the addition of protein to your nutrition plan postworkout is important and applicable. In fact, there is also good research to indicate that the addition of protein during training could aid in reducing muscle soreness and damage after exercise, which can be extremely important to strength and power athletes as well as to endurance athletes undergoing intensive or longduration training.



The amino acid glutamine, which is found in almost every postworkout nutrition product, is also beneficial to include in your nutrition recovery protein makeup. Intense exercise decreases glutamine stores faster than the body can replenish them. When this happens, the body breaks down muscle tissue. Research has shown that glutamine supports glycogen and protein synthesis and increases nitrogen retention, making it essential for muscle repair.

Protein is an essential nutrient for athletes of all sports. The importance of timing of protein consumption and the quality of protein in relation to a workout are the determining variables that differ among athletes. I discuss that in the next chapter, as it relates to your specific training cycle and physical goals.


FUELTIP

Whey protein has become extremely popular among athletes and for good reason. It has very positive benefits to health and performance. Some athletes, however, are misinformed regarding this type of protein.

Whey protein is not a product of chemistry class, made by combining a few elements from the periodic table. It is a natural protein from dairy that is actually a by-product of cheese production. The power of whey is truly remarkable, in that it contains all of the amino acids that the body needs for regulating muscle protein synthesis, is about 95% digestible, and is rapidly absorbed in the body. To boot, it has the highest protein quality rating (followed by milk, casein, egg, soy, and beef).



The protein quality ratings get a bit technical to understand at times, but the easiest measure to focus on is the biological value (BV). This is a measurement scale that is used to determine the percentage of a nutrient that is utilized by the body. It is used frequently when comparing different protein sources and the take-home message of using BV is that it tells you how efficiently and fast your body can use the protein that you eat or drink. Whey protein isolate has the highest BV, which makes it a better “bang for your buck” protein.

Whey protein also has the highest amount of branched-chain amino acids (valine, isoleucine, and leucine), which make up about one-third of your muscle. The most important of the three is leucine. Leucine by itself has been shown to stimulate muscle protein synthesis. This means is that it can help deter muscle wasting after a tough workout. The more muscle that you can preserve, the better, from both a health and exercise perspective.

There are a few types of whey protein. Whey protein isolate is top notch: it is greater than 90% pure whey protein and contains only 1% or less of fat and lactose. It is the whey protein source that is preferred by those who experience lactose intolerance. In contrast, whey concentrate has differing levels of whey protein and contains more fat and lactose. Hands down, whey protein isolate receives the gold star for quality.

FAT

You would be hard-pressed to find foods that do not contain fat. Aside from fruits and vegetables, just about every food has some sort of fat, including snack foods such as cookies and potato chips, butter, lard, animal and dairy products, nuts, mayonnaise, shortening, soy products, salad dressings, oils, chocolate, and so on.

The fats found in foods and in your body fall into three classes. About 95% are triglycerides. The other two types are phospholipids (lecithin is one example) and sterols (cholesterol is the most well-known sterol).

On average, the body has approximately 80,000 or more calories stored as fat. Fat is essential for body processes such as body insulation, internal organ protection, nerve transmission, and, probably most important, metabolizing fat-soluble vitamins (A, D, E, and K). Although a high-fat diet can be detrimental to health, a diet that is too low in fat could potentially cause health problems also.

One gram of fat has nine calories, which is more than two times the number of calories per gram that carbohydrates or protein provide. Fat could potentially provide you with a large amount of energy if you teach your body how to use it (more on this in the last chapter, under the topic of metabolic efficiency).

The body has the ability to store much more fat than carbohydrates (see Table 2.11) because carbohydrates hold water and are quite bulky. Fat cells, on the other hand, pack tightly together with much less water and store much more energy in a smaller area. The non-healthy fats in your body can cause serious health issues, such as heart disease and high cholesterol, and having more stored fat can result in a higher body weight and fat composition, which can be detrimental to performance for some athletes. Eating the right amount and the right kinds of fat is the key to maximizing your health and performance.

Table 2.11

Storage Amounts of Fat in the Body





	Source 	Storage Form 	Total Body Calories


	Fat 	Serum FFA 	7


	 	Serum triglycerides	75


	 	Muscle triglycerides	2,500


	 	Adipose triglycerides	80,000




The digestion of fat begins in the mouth just as it does for carbohydrates. Fat then travels to the stomach, where it separates from other compounds and floats on top. Fat does not mix with the stomach fluids, so very little digestion takes place in the stomach. From the stomach, it enters the small intestine, where it mixes with bile and pancreatic juices, which break the fat down into smaller particles. These smaller particles are then absorbed into the bloodstream.

Types of Fats

There are two classifications of fats: saturated and unsaturated. Unsaturated fats have three additional subcategories: monounsaturated, polyunsaturated, and trans fats. Saturated fats are typically solid at room temperature, like butter, and unsaturated fats are typically liquid at room temperature, like olive oil. Chemically, saturated fats have most of their fatty acids saturated with hydrogen.

Unsaturated fats have one or more fatty acids that are unsaturated. This difference in chemical structure makes a big difference when it comes to how these fats affect health.

Saturated fatty acids (SFA) often have the term “unhealthy” associated with them because they have a negative impact on heart health and could contribute to cardiovascular disease. There has also been research linking SFA and trans fats to a higher inflammatory response in the body. Because these types of fats are not beneficial to health or performance, I recommend that no more than 5–10% of your total calories come from SFA.

The unsaturated fats, both mono- and poly-, are much better for health, because they have positive effects on heart health and can actually reduce the risk of cardiovascular disease.

Monounsaturated fatty acids (MUFA) can be found in some oils (see Table 2.12) and in foods such as avocados, olives, and nuts. Polyunsaturated fatty acids (PUFA) can be found in oils and in foods such as fish, walnuts, and flax products. MUFA should make up about 10–15% of your total daily calories, and PUFA should make up about 10% of your total daily calories.

Although trans fats are classified technically as an unsaturated fat, there is nothing healthy about them. Trans fats are polyunsaturated oils that are hardened by hydrogenation. Manufactured hydrogenated oils, in addition to being saturated, often have altered chemical shapes as well. This change in shape results in a higher risk for heart disease because trans fats can cause an increase in low-density lipoprotoin (LDL), or the “bad” cholesterol, and a decrease in high-density lipoprotoin (HDL), or the “good” cholesterol. Because of the chemical changes to these fats, they are worse for you than natural SFA, such as butter. Trans fats should be completely eliminated from the diet if possible.

Some food labels do not have trans fats listed on them, whereas others do. Thus it is important to look at the ingredients list for the term “partially hydrogenated oils.” If it states this on the label, you know a product contains trans fats. Stay away from these products or significantly limit the amount that you eat. Almost all processed foods and snacks have trans fat in them, so beware and read the ingredients list first. Additionally, some energy bars will have trans fats due to their chocolate coating. The body can synthesize saturated and monounsaturated fats, but not all of the polyunsaturated fats that make them essential to health and performance.

Table 2.12

Fat Composition of Common Oils

[image: Image]

Essential Fatty Acids

Omega-6 and omega-3 fatty acids are essential polyunsaturated fatty acids, or essential fatty acids (EFA), which cannot be made by the body’s cells. The cells cannot convert one fat to another. Therefore these fats must be provided by the food you eat.

Essential fatty acids have many very important health functions including the following:

•   Regulating blood pressure

•   Forming blood clots

•   Regulating blood lipids

•   Acting like hormones

•   Assisting the immune response

•   Decreasing the inflammation response to injury and infection

Additionally, EFAs serve as structural parts of cell membranes, constitute a major part of the lipids of the brain and nerves, and are essential to normal growth and vision in infants and children. A common misconception among athletes, however, is that polyunsaturated fats are created equal. In fact, the exact opposite is true, and it is important to know the differences in the two main types of polyunsaturated fats, as it could have a profound effect on not only your health, but also your performance. The main difference lies in the metabolism of both of these polyunsaturated fats. In the metabolism of these fats, both compete for one particular shared enzyme in order to be metabolized. This can be somewhat problematic because omega-6 fats predominate in most eating programs for athletes, and because of this, these fats take preference of the shared enzymes and are preferentially metabolized instead of omega-3 fats. This leads to a metabolic dominance of omega-6 fats, which can have a negative impact on health and performance in terms of the inflammation response (more on this in the last chapter under the topic inflammation).


FUELTIP

You may have heard of the terms EPA and DHA before. These are fatty acids that are beneficial to both your health and performance. There are very few food sources of these fats (see Table 2.13), however, so many athletes reach to fish oil supplements. Taking supplements and including a good amount of these fats through different food sources is extremely beneficial.

Table 2.13

Common Food Sources of Omega-6 and Omega-3 Fats





	Food Source 	Serving Size 	Omega-6:3 ratio


	Salmon 	3 ounces (wild) 	1:1.5



	Ground flax 	1 tablespoon 	1:3



	Trout 	3 ounces (rainbow, wild) 	2:1



	Walnuts 	1 cup 	4.5:1



	Halibut 	3 ounces 	1:2



	Sardines 	1 ounce (in tomato sauce) 	1:2



	Tuna fish 	3 ounces (canned in water) 	1:1







The goal for you would be to decrease the omega-6 to omega-3 ratio so that you eat more omega-3 fats, which would then lead to a better metabolic conversion to the beneficial compounds EPA and DHA.

Serving Sizes

The following serving sizes will provide the information regarding different sources of fat.

Fat (45 calories per serving)

•   1 teaspoon oil, butter, stick margarine, or mayonnaise

•   1 tablespoon reduced-fat margarine or mayonnaise, salad dressing, or cream cheese

•   2 tablespoons lite cream cheese

•   1⁄8 avocado

•   8 large black olives

•   10 large stuffed green olives

•   1 slice bacon

Another form of fat that has become very popular among athletes is medium chain triglycerides, commonly referred to as MCTs. MCTs are made from coconut oil. The oil is split into glycerol and long-chain and medium-chain fatty acids. The medium chains are then rejoined with glycerol to form MCTs. This is important because semi-synthetic MCTs have different characteristics from other fat that you eat. Specifically, MCTs mix easily with liquid and have a smaller molecular size than ordinary fat, which allows them to be absorbed more rapidly into the intestine. They are also transported differently and are not dependent on the carnitine system for transport across the mitochondrial membrane. Because carnitine transport is thought to be one of the factors that slows down the oxidation of fat, it is believed that MCTs will be oxidized faster, which means that you will obtain energy quicker.

Do they actually work, is the real question. Research has discovered that MCTs are rapidly emptied from the stomach and available for use as fuel during exercise, and it is better to take them in combination with carbohydrate, which will not inhibit glycogen utilization. Keep in mind that consuming 30 grams of MCTs seems to be the most that athletes can tolerate. More than this can lead to stomach cramps and diarrhea.

Carbohydrates are still vitally important in training but the MCT story is intriguing. Because MCT use is limited by the amount that can be tolerated without causing GI distress, it has been found that it can only contribute between 3–7% of the total energy expenditure during some types of exercise. Whether or not this can function as a significant improvement in performance is still under debate.

Water

Of the six nutrients essential to life, water is by far the most important. Water makes up about 60–75% of total body weight. Drinking too little water or losing too much through sweating can inhibit your ability to exercise and perform at an optimal level.

Water keeps the body hydrated, acts in the blood as a transport mechanism, eliminates metabolic waste products in urine, dissipates heat through sweat, helps to digest food, lubricates joints, and cushions organs. Water is an essential nutrient that is crucial to survival as well as athletic performance.

Fluid needs of athletes differ greatly and the general public guidelines do not apply to athletes. I will explain some fairly easy techniques to assess hydration status so you ensure that you are staying well hydrated throughout the day, but first let me explain the physiological drive to drink.

Thirst, defined as a conscious awareness of the desire for water and other fluids, usually controls water intake. The physiological drive to drink is controlled by three factors: a decrease in blood volume, an increase in blood osmolarity (the total concentration of particles in solute), and a decrease in the flow of saliva. These markers will ultimately lead to sending a signal to your brain, which will increase thirst and make you drink more fluid.


FUELTIP

The truth of the matter is that most athletes will enter a training session dehydrated most of the time. If you work out first thing in the morning, you will be in a dehydrated state as a result of sleeping, no matter how much you try to drink beforehand. I recommend athletes try not to schedule quality (defined as high intensity and/or long duration) workouts early in the day if they can control it. These types of workouts are much better suited for later in the day, once you have had a chance to eat and drink. Of course, this does assume that you hydrate properly throughout the day.



Thirst can also be blunted by exercise or overridden by the mind. Your body will usually only signal you to replace twothirds of your sweat losses. Being one-third behind in fluid consumption can be significant, especially if you have multiple training sessions in one day.

There are a few methods of monitoring hydration status, some easier and more practical than others. The first method is through observing the color of your urine. Although not 100% accurate, it will provide you with a start to monitoring your hydration status. With the exception of your morning “pit stop,” your urine should be no darker than the color of straw (pale yellow). If it resembles the color of apple juice, then you know you have not been doing a good job at consuming fluids. If it is bright yellow, you may be taking in an overabundance of B vitamins.

The second somewhat simple method of monitoring your daily hydration status is by the frequency of your pit stops. Realistically, if you urinate every 2–3 hours, it is a good marker that you are maintaining fluid balance and hydrating well. If you urinate more frequently, you may be drinking too many caffeinated beverages or too much plain water (water, when consumed alone, is excreted quite efficiently by the kidneys).


FUELTIP

To stay hydrated throughout the day, carry a water bottle or closed container of water with you wherever you go. I have noticed that athletes are less likely to drink often if they choose an open cup or glass because it is not portable. Some athletes have great success in consuming more water when they carry a gallon jug of water with them, while others have more success when they carry a smaller 16–20 ounce bottle. It does not matter which you choose as long as you drink from it. Remember, as water gets warm, you may not want to drink it, so be sure that whatever size container you choose, you finish its content before it becomes unpalatable.

It is also a good strategy to keep a container at work, one in the car, and a few ready in the refrigerator so that they are easy to grab anytime. The more accessible they are, the more successful you will be at staying hydrated during the day.

Fear not if you are an athlete who just doesn’t like drinking water. Another great way to meet your daily fluid needs is by eating the right foods. Certain foods, such as fruits and vegetables, have large water content. Your fluid needs do not need to be met by water alone. You can also stay hydrated with other beverages such as iced tea or lemonade, and in case you are wondering, it has been found that the caffeine in some of these drinks is not as dehydrating as once thought. Just be sure to balance your consumption of the caffeinated beverages with their noncaffeinated counterparts throughout the day.



The last easy-to-implement method of tracking your fluid intake is by using a simple bathroom scale. Although I am not a fan of using scales in general, they are very applicable in fluid balance testing and ensuring that your daily hydration plan is sound. The following chart will help guide you, should you choose to use a scale to monitor your hydration status.




	Hydration Status	% Body Weight Change


	Well hydrated	+1 to –1


	Minimal dehydration	–1 to –3


	Significant dehydration	–4 to –5


	Serious dehydration	More than 5




Vitamins

Vitamins are metabolic catalysts that regulate biochemical reactions within the body. To date, 13 vitamins have been discovered, each with a specific function. Interestingly, there is no scientific research that proves that extra vitamins offer a competitive edge. Obviously, if you have a vitamin deficiency, a vitamin supplement can help to correct that; however, vitamin deficiencies are usually related to a larger medical problem that needs attention and are somewhat rare for athletes who consume the proper quantity of food. For some weight cutting and aesthetic sports where calories are restricted, however, vitamin deficiencies do occur. Keeping this in mind, some vitamins are stored in the body in large amounts (vitamins A, D, E, and K), while others are stored in smaller amounts (vitamins B and C), so it is virtually impossible for a nutritional deficiency to occur overnight.

Vitamins are catalysts that are needed for metabolic processes and they do not provide direct energy. There are some athletes who may be at higher risk for nutritional deficiencies and should consider taking a daily multi-vitamin. These at-risk athletes include:

•   Athletes who eat less than 1200–1500 calories per day

•   Athletes who are allergic to certain foods

•   Athletes who are lactose intolerant, leading to low amounts of riboflavin and calcium

•   Athletes who are pregnant

•   Athletes who are contemplating pregnancy; folic acid, iron, and calcium are important during conception and pregnancy

•   Athletes who are complete vegetarians; vegetarianism could result in low amounts of vitamins B12 and D, riboflavin, iron, and zinc

The bottom line is that as an athlete, it is a good idea to try to get your vitamins from foods first. I have worked with many athletes, however, who cannot physically eat enough food in a day to remain in energy balance; thus their vitamin and mineral needs may be justified by taking a daily multi-vitamin.

Standards for Micronutrient Intake

The Institute of Medicine established standards of various nutrient intakes, termed Dietary Reference Intakes (DRIs), and are based on the assessment of the estimated average requirement (EAR), the recommended dietary allowances (RDA), the adequate intake (AI), and the tolerable upper intake level (UL). This system replaced the old nomenclature of the RDA, and although this alphabet soup can become a bit confusing, the main intent of the DRI is to lower the risk of developing chronic disease through balanced nutrient intake. For athletes, the DRI may not meet the demands of a high level of training for some vitamins and minerals, but using the range of DRI to UL based on training cycle and load should provide more than enough nutrients to sustain a high level of training and competition. I would strongly recommend not using the “more is better” approach when consuming vitamins and minerals in excess of the UL.

DIETARY REFERENCE INTAKES DEFINITIONS

Estimated Average Requirement (EAR)

•   A daily nutrient intake value that is estimated to meet the requirement of half of the healthy individuals in a life stage and gender group. This is used to assess dietary adequacy and is the basis for the RDA.

Recommended Dietary Allowance (RDA)

•   The average daily dietary intake level that is sufficient to meet the nutrient requirements of nearly all healthy individuals in a particular life stage and gender group.

Adequate Intake (AI)

•   A recommended intake value based on observed or experimentally determined approximations or estimates, assumed to be adequate, of nutrient intake by a group or groups of healthy individuals. This is used when an RDA cannot be determined.

Tolerable Upper Intake Level (UL)

•   The highest level of daily nutrient intake that is likely to pose no risk of adverse health effects for almost all individuals in the general population.

Below is an overview of the different vitamins, their functions, food sources, recommended intakes, signs/symptoms of toxicity, and deficiency of each. The food sources column represents the more common sources of the vitamins; it is not a comprehensive list of sources. In addition, the DRI values are for adults who are not pregnant, lactating, injured, or not between the ages of 19–70 years old.
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The following chart is a summary of important body functions related to each vitamin.

[image: Image]

Vitamins are extremely important for sustaining optimal health and can play a significant role in athletic performance. It is recommended to begin with a solid food foundation to acquire the vitamins that your body needs before choosing a supplement.

Minerals

Minerals are elements that combine in various ways to form structures of the body and regulate body processes. Minerals are found in abundance in most foods that you eat, but they do not serve as a source of energy. The minerals magnesium, sodium, calcium, potassium, zinc, and iron are the most popular among athletes because of their impact on hydration and cramping, oxygen delivery, and the health of the immune system.

Below is an overview of the different minerals, their functions, food sources, recommended intakes, signs/symptoms of toxicity, and deficiency of each. The food sources column represents a more common source of minerals; it is not a comprehensive list of mineral sources. In addition, the DRI values are for adults who are not pregnant, lactating, injured, or not between the ages of 19–50 years old.
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The following chart is a summary of important body functions related to each mineral.

[image: Image]

Both vitamins and minerals also contain antioxidants, which are extremely important to all athletes. Refer to the Supplements chapter for more in-depth information about these highly beneficial substances.

SUMMARY

Your nutritional needs will differ based on your sport, position, weight goals, and training cycle. I do not like to provide general guidelines such as percentages of total calories or ranges, as I believe they do not provide accurate information for a successful performance nutrition plan.
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Weighe (Ibs) Body Fat % LBW (Ibs)
Sep 1317 206
Nov 1339 19.9
Dec 1316 18.5
Jan 1306 18.1
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Oil Comparisons

1 tablespoon SFA  MUFA PUFA  Omega6 Omega3
Olive 2 10 1 1 0
Canola 1 9 4 3 1
Coconut 2 o« <1 0 0
Corn 2 4 7 7 0
Flaxseed 1 3 9 2 7
Grapeseed 1 2 10 9 0
Palm kernal s <1 0 0
Peanut 2 6 4 4 0
Safflower 1 2 10 10 0
Sunflower 1 1n 1 1 0
Sesame 2 H 6 6 0
Wheat germ 3 2 8 7 1

“Source: USDA Nutrient Database
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Mineral Food

(macro) _Function __ Sources _ DRUday Uliday  Toxicty _Deficiency
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Males  Females  Pregnancy  Lactation
Age mg/day mg/day mg/day mg/day
9-13 years s 8 na na
14-18 years 11 15 27 10
19-50 years s 18 27 9
Si+years s s wa na
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Males  Females  Pregnancy  Lactation
Age mg/day  mg/day mg/day mg/day
9-13 years 40 40 wa wa
14-18 years 45 45 45 45
19+ years 45 45 45 45
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Weight (Ibs) Body Fat % LBW (Ibs)
Sep 153.8 157 129.6
Oct 1522 125 1331
Nov 150.7 115 1333
Dec 150.8 12 1327
Mar 147 88 134.1
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Weigh (Ibs) Body Far % LBW (lbs)
Aug 119.5 2 93.3
Oct 117.6 19 952
Nov 17 19.4 943
Dec 115.8 18.1 94.9
Jan 1139 164 952
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Weigh (Ibs) Body Fat % LBW (lbs)
Nov 146.5 107 130.8
Dec 14435 96 1304
Jan 1431 72 1327
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165 82 1517
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Fruits ORAC Vegetables ORAC  Other ORAC
Level level  Food Level
Prunes 5,770 Garlic 1,939 Unprocessed 26,000
cacao powder
Pomegranates 3,307 Kale 1,770 Dark chocolate 13,120
Raisins 2830 Spinach 1,260 Milk chocolate 6,740
Blucberries 2,400 Yellow 1,150 Tofu 205
squash
Blackberries 2,036 Brussels 980
sprouts
Cranberries 1,750  Alfalfa 930
sprouts
Strawberries 1,540  Broccoli 890
flowers
Raspberries 1,220 Beets 840
Plums 949 Redbell 710
pepper
Oranges 750 Kidney 460
beans
Redgrapes 739 Onion 450
Cherries 670  Corn 400
Kiwi 602 Eggplant 390
Pink 483 Sweet 295
grapefruit potato
Banana 210 Cabbage 295
Apple 207 Carrot 200






