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PREFACE


When the first edition of Sports Nutrition for Endurance Athletes was published in 2002, and then the second edition in 2007, triathletes, cyclists, runners, swimmers, and adventure racers devoured the wealth of practical, sport-specific nutritional advice found within its covers. Over the years, it has been rewarding and gratifying to hear from readers, clients, and coaches across North America that the book has been an indispensable tool and resource for their training and race programs. With the burgeoning participation in endurance sports, it seemed not only logical but imperative to write the third edition that you are now holding in your hands. As a dedicated endurance athlete, you take your nutrition plans very seriously, and whether this book has found you at the start, peak, or post-event phase of your training season, you need to have the latest and best cutting-edge nutrition strategies.

Of course, cutting-edge sports nutrition research continues to develop, expand, and flourish. This book provides you with a practical working guide to that research. The third edition of Sports Nutrition for Endurance Athletes provides updated guidelines that are scientifically sound and practical for athletes participating in endurance and ultraendurance sports, particularly in the areas of fueling before, during, and after training, and strategies for training and competition or event day.

Navigating the current tide of popular nutrition information can be confusing for the endurance athlete. Many popular diet plans extol the dangers and evils of carbohydrates. Of course, carbohydrate intake has played a key role in the development of sports nutrition and continues to play an important role in exercise performance and recovery. The key to carbohydrates for the endurance athlete is how much, what type, and when to consume carbohydrates. High-quality carbohydrate foods support both health and performance, and the nutritional impact of your training also requires the appropriate use of sports nutrition products when training and racing.

This book is ultimately about improving the quality of your training and performance in events and competition, but endurance athletes know that good health also enables lasting participation in their chosen sport. Part I is filled with updated information on the links among your daily food choices, optimal health, and disease prevention, with a perspective that supports your daily hours of dedicated training and longevity in your endurance career.

Part II contains the greatest amount of updated material, with the well-researched principles that truly distinguish your diet as an endurance athlete. From your perspective, nutritional timing and portioning are everything. The section on immediate post-training nutritional recovery has been expanded, the information about hydration and electrolyte strategies for training and competition has been fine-tuned, and the nutritional guidelines for muscle building have been updated. Most important, Part II outlines how to adjust and periodize your nutritional intake for the various training cycles so that your daily training diet can be tailored more specifically to each training block and to each exercise session within these blocks. More specifics are given on estimating your energy needs and nutritional requirements for specific training days, and how to adjust these estimates for weight and body fat loss. It is best if you employ weight management strategies that suit an endurance athlete, without compromising energy and recovery, rather than the latest fad weight-loss diet or extreme measures. Use the sample menus in Appendix E, vegetarian included, to help you get started on your latest sports nutrition plan.

Current recommendations on the proper use of the ever-expanding offering of sports nutrition ergogenic aids as outlined in Chapter 7 will help you use these products wisely and safely.

Part III explains how to apply sports nutrition principles to training and competition in a particular endurance sport. These chapters contain detailed practical guidelines for various racing distances and disciplines. The race nutritional strategies of an Ironman® competitor differ from those of a short-course triathlete, and fueling strategies for a mountain bike race differ from those of a cycling road race. This part of the book specifies how to adapt the general principles to your specific sport.

Part IV is dedicated to specific health concerns for endurance athletes, providing guidance as to how diet and nutrition are related to these conditions. Throughout the book, guidelines and food choices that fit a vegetarian diet are also highlighted.

As before, this book addresses nutritional strategies relevant to recreational athletes, serious age-groupers, and elite endurance athletes. Whatever your goals and level of participation, an optimal sports nutrition plan is ultimately about making your participation in your sport more effective, more rewarding, and just plain fun.
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PART I


YOUR DAILY PERFORMANCE DIET




Optimal Nutrition for Training and Health



Proper nutrition is essential for any athlete, but it plays a particularly important role for endurance athletes because of the special demands and stresses of their sport. Whether you are an enthusiastic recreational participant or a serious competitor, the subject of nutrition—part art and part science—is well worth mastering. It involves choosing the proper foods, but knowing how much to eat—and when to eat it—is just as important as knowing what to eat. Eating right for your training regimen and competition schedule allows you to replace fuel burned during training and supplies the ingredients required to build strength and muscle. If you focus on optimal nutritional recovery from day to day, and from workout to workout, your efforts will be rewarded. You will derive the maximum benefit from your exercise program, and you will arrive at the start of an event or race in top nutritional shape. The bottom line is that when your diet meets the nutritional demands placed upon your body, you will perform at your best.

Bodies trained and primed for endurance sports require premium fuel for staying healthy throughout the season. If you suffer from lackluster training days, injuries, and more than a fair share of colds and bouts of flu, you may not be making the highest-quality fuel choices. When it comes to daily diet, endurance sport athletes need to obtain each of more than forty-five different nutrients required for optimal functioning of the human body.

Part I of Sports Nutrition for Endurance Athletes provides guidelines for building a training diet that will promote optimal health and a strong immune system. This section also identifies the most nutritious sources of carbohydrates, proteins, and fats; how to balance them for optimal training and health; and how to meet the fluid, vitamin, and mineral intakes necessary to build the foundation of a cutting-edge sports diet and good health.

Like any good diet, an endurance training diet emphasizes high-quality foods, variety, and balance among the food groups. But this wide-angle view of the endurance training diet is not enough—one needs to take a closer look to truly learn how to use nutrition to enhance performance. Many categories of foods are complex and provide several nutrients that work in tandem to keep an athlete’s body well-nourished and healthy. Which foods complement each other, and how can one best approach meals and snack times throughout the day? How can an athlete make sure there is enough variety in his or her diet? Within each food group are nutrient-packed choices that are minimally processed, fresh, and wholesome. It is best for your lasting good health that you avoid the highly processed foods so prevalent in the North American diet. But how can this best be achieved? Chapters 1 to 3 focus on the details of applying solid nutritional principles to sports nutrition for the endurance athlete.

Quality eating for training and good health takes knowledge and planning, and having a working knowledge of food groups is a key first step. Foods can be categorized in different ways. We often think of basic outlines, such as the government food pyramid, the newer plate model, or even systems used by a variety of commercial diet programs. But these food group systems simply do not work for the endurance athlete. Foods are more often grouped according to carbohydrate, protein, and fat content, as the proper balance of these nutrients is required for optimal training and recovery in endurance sports. However you look at it, there is an optimal combination of food groups that produce a cutting-edge diet for each endurance sport and for every individual athlete.

While grouping and categorizing foods can be useful in planning a healthy endurance sports diet, it can also lead to oversimplification. The next step in planning a healthy training diet is to look at some of the choices available within each of the main food groups to see what nutrients they provide. For example, some oils can be highly processed and are a very poor nutritional choice, while others are relatively healthy and can be beneficial. Animal proteins can contain varying levels of fat, and some meats are much too high in fat to be a regular part of any serious athlete’s diet. Skim milk and yogurt, in contrast, contribute carbohydrates in addition to high-quality protein. Grains can be wholesome, high in fiber, and even provide small amounts of protein, or they can be highly processed and nutritionally very poor.

Ultimately, the goal is to come to appreciate which choices are the most nutritious and to design a diet plan that works for you. How you portion and time these healthy foods is what distinguishes your endurance training diet from an everyday diet geared toward good health. More information on how to determine food portions and how to time meals and snacks to complement your training program is provided in Part II.
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DAILY HYDRATION ESSENTIALS

Drinking It In



AT A GLANCE
KEY POINTS
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• Daily fluid requirements average 2.5 to 3 quarts daily (2.5 to 3 L).

• Even slight dehydration impairs athletic performance.

• Hydrate throughout the day at regular intervals.

• Sweat losses during training often exceed daily fluid requirements.

• Monitor urine color to check hydration status.





Water is one of the most essential nutrients for the endurance athlete. Some two-thirds of your total body weight is water, and this remarkable substance plays an important role in every major organ and system keeping you alive. We’ve all seen the need for hydration in a sweat-logged athlete. But for the athlete, the distraction of daily life can make it easy to forget to keep drinking water regularly. Many athletes also have not taken the time to learn and practice valuable daily hydration strategies. While much research and emphasis has been placed upon an endurance athlete’s fluid intake directly before, during, and after training or racing, emptying your bottles of fluid during a swim, bike ride, or run is only one of many hydration strategies essential for top performance. Paying attention to daily fluid intake during nonactive hours is also important. Nevertheless, daily water and fluid intake is often a secondary nutritional consideration, and many athletes frequently fall short on the everyday consumption of this life-sustaining nutrient.

Years of hydration research indicate that athletes should try to prevent even mild levels of dehydration. Although an athlete may not always be aware of how much he or she is sweating, even relatively small fluid losses during training and competition can be significant enough to hinder performance. And sweating doesn’t take place only during hot weather; it takes place in the gym, in cool weather, and during outdoor winter workouts as well. Studies demonstrate that even in thirst-inspiring hot weather, athletes usually fail to replace all the fluid that is lost through sweat during training and competition. To prevent any adverse performance effects, every athlete should arrive for training sessions optimally hydrated, and to do so means staying on top of your daily fluid intake.

WATER: THE FIRST NUTRIENT

Much marketing fuss has been made about the optimal ingredients for the fluids that athletes require. But before the plethora of sports-related drinks and designer fluids flooded the market, there was simply water. Clear and calorie-free, water is basic and unpretentious and flows naturally into an active sport life with no packaging or gimmicks attached. Don’t take basic H2O for granted. Carbohydrates may be the premium fuel for your energy tank, but when you are about to train or compete in your sport, your fluid stores should be topped off as well. You can go a few weeks without food but will only survive a few days without water.

Water plays an integral role in the optimal functioning of your body both during training and during rest and recovery. Well-hydrated muscles are high in fluid content—in fact, water makes up 70 to 75 percent of an athlete’s muscle tissue. Fat tissue is relatively low in water content, at about 10 percent. Even bones, though seemingly solid, are about 32 percent water. Consequently, muscular athletes will have high water content when adequately hydrated. Water is stored in many body compartments, and it moves freely among these various spaces.

As the predominant component in our body, water performs many important functions:


• About two-thirds of your body’s water is stored inside your cells, giving them their shape and form. The rest of the water in your body surrounds these cells and flows within your blood vessels.

• Water is the main component of your blood. Blood carries oxygen, hormones, and nutrients such as glucose to your cells.

• Water provides structure to body parts, protecting important tissues such as your brain and spinal cord and lubricating your joints. When fluids become depleted through sweating, both your cells and blood decrease in water content and volume.

• Muscle glycogen holds a considerable amount of water, and water removes lactic acid from exercising muscles, which can be an advantage to well-hydrated athletes.

• Water aids digestion through saliva and stomach secretions and eliminates waste products through urine and sweat.

• Water is essential for the proper functioning of all your senses, particularly hearing and sight.

• As the primary component of sweat, water plays a major role in body temperature regulation. It enables you to maintain a constant body temperature under various environmental conditions because it allows you to continually make adjustments to either gain or lose heat.



Clearly the role water plays in maintaining your overall health is extremely important. That’s why you can’t live without water for more than a few days. But the role that water plays in your performance is equally vital. Being even slightly underhydrated dramatically impedes top athletic performance.

Your fluid balance is simply the result of your intake of fluids versus your output of fluids. Intake is the net result of the water and other hydrating fluids we consume, the water in some of the foods we eat, and the metabolic water produced by our bodies. When you are not training, urine output represents your greatest fluid loss, or output, but sweating during exercise can result in significant fluid losses. Fluid is also lost in feces and in the air you exhale; through exposure to warm or humid weather, living in a dry climate, or living and training at altitude all increase fluid losses; and when traveling, especially by plane.

How much water do you need? Most people have heard the oft-quoted recommendation to consume eight 8-ounce cups of fluid (4 quarts, or about 1.9 L) daily, mainly in the form of water. In 2004, when much public attention was focused on dietary water requirements, the Food and Nutrition Board of the Institute of Medicine (IOM) released Dietary Reference Intakes (DRIs) for water and various electrolytes. Because of the large variations in water needs among individuals, the IOM panel established Adequate Intake (AI) levels of 130 ounces, or about 16 cups (3.8 L), daily for men and 95 ounces, or about 12 cups (2.9 L), for women.

But of course daily fluid losses can vary greatly depending on your level of training, whether you are male or female, and your individual sweat rate. The daily fluid needs of active males can increase to 4.75 quarts (4.5 L), but requirements for male endurance athletes can often be in excess of 10.5 quarts (10 L) daily, depending on sweat losses during training, and perhaps slightly lower for women. Estimating fluid requirements beyond the basic AI recommendations is really about replacing fluid at a rate close or equal to your own individual sweat rate and total sweat losses for a particular day of training. Further guidelines for replacing training sweat losses are provided in Chapter 5.

At rest, the fluids your body needs can be slowly replenished throughout the day as you make a conscious effort to drink enough water every one to two hours to replace these fluid losses. You should be aware, however, that climate, clothing, and other factors can affect daily water requirements. While thirst is often thought of as the primary human drive that pushes us to drink, it is important for athletes not to rely on thirst alone but to develop regular drinking habits and behaviors to maintain a good level of daily hydration and monitor their own hydration status. By the time someone becomes thirsty, his or her body has already sensed a decrease in the level of fluids or an increase in sodium concentration. So in reality, you get thirsty only when you have already experienced some fluid loss or alterations in your sodium status, both of which are affected by the prolonged periods of sweating that endurance athletes regularly experience. By then, an athlete’s performance level would already have decreased. So for an endurance athlete in training, one of the most important concepts to learn is that it is unwise to rely on thirst only for daily hydration needs. Doing so may result in falling short of both optimal fluid intake and optimal performance or recovery.

CAFFEINE: IS IT TRULY DEHYDRATING?

In North America, about 90 percent of adults regularly consume caffeine, mainly in liquid form, whether from cola, tea, coffee, or other caffeine-laced beverages. Caffeine is also present in cocoa and chocolate. Given this statistic, it is safe to assume that most endurance athletes ingest caffeine on a daily basis and perhaps even during training and competition. While the proper use of caffeine can enhance physical performance (see Chapter 7), it has long been labeled as a diuretic, or a substance that actually increases fluid losses by increasing urine production. Athletes have often been cautioned to limit their daily caffeine and not to count caffeine-containing beverages toward total daily fluid intake.

Is caffeine truly dehydrating? For almost a decade scientists have challenged this assumption about caffeine. Reassessments of existing data and new studies of the effects of caffeine on the hydration status of athletes show that, while caffeine often does act as a mild diuretic, stimulating urine production from the kidneys, it does not produce a greater increase in urine volume when compared with the same volume of water or caffeine-free fluid consumption. One study compared the effects of caffeinated and noncaffeinated beverages (both caloric and calorie-free) on the daily hydration status of healthy males. Over a twenty-four-hour period, there were no significant hydration differences among the various beverages. Another study had athletes rehydrate with a caffeinated beverage between exercise periods. The researchers found little evidence to support that caffeine can slow down an athlete’s efforts to rehydrate. Bottom line: Caffeine is not the powerful diuretic it was once thought to be.

Endurance athletes can rest assured that a moderate daily intake of caffeine of about 1.4 to 2.7 milligrams per pound (3–6 mg/kg) of body weight should not compromise their daily hydration status when consumed within the context of a well-balanced diet. Caffeine intakes safely falling into this range would be 230 to 460 milligrams of caffeine for a 170-pound (77 kg) man, or 190 to 380 milligrams for a 140-pound (64 kg) woman. A can of soda contains about 40 to 45 milligrams of caffeine, but the amount of caffeine in a cup of coffee varies widely depending on how the coffee is brewed (for the caffeine content of some beverages, see Table 1.1). Certainly, caffeine-containing drinks should not compromise the majority of your fluid intake.
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Avoid excessive doses of caffeine, however, as high amounts are associated with side effects such as nervousness, gastrointestinal upset, irritability, and insomnia. Higher doses can also negatively affect your hydration status and do not result in performance improvements much beyond the moderate doses. Heavy coffee drinkers may find that the acidic nature of the drink can cause reflux.

ALCOHOL: THE NONNUTRITIVE NUTRIENT

One might expect that endurance athletes would be among those inclined not to drink alcohol, given their greater awareness of health issues and their desire to perform well in training and competition. Still, many who do drink may not be aware of how it can affect their athletic performance. It is important for an athlete to use alcohol sensibly, as it does not play any role in physical recovery and could have mild to serious detrimental effects upon performance. Abuse of alcohol can impair health by contributing to cirrhosis of the liver and other diseases, and drunk driving is always dangerous and irresponsible. Alcohol abuse can lead to many kinds of health and social problems. But let’s take a look at the implications of alcohol specifically for endurance sports enthusiasts.

Although alcohol is considered a drug, it provides calories just as foods do. But as far as your body is concerned, alcohol is merely an onslaught of empty calories. These calories are not used for energy in the same way as carbohydrates, proteins, and fats. Beer and wine contain only small amounts of carbohydrates and only trace amounts of protein, vitamins, and minerals. In fact, alcohol can interfere with how your body uses vitamins and minerals. Half an ounce of pure ethanol is the equivalent of one drink—that is, 12 ounces (360 ml) of beer (150 calories), 4 ounces (120 ml) of wine (100 calories), or 1.25 ounces (38 ml) of liquor (100 calories). Despite originating from fermented carbohydrates, alcohol is metabolized in your body as fat. Alcohol by-products are converted into fatty acids, which are stored in your liver and sent to your bloodstream. For this reason, alcohol is not the best nutrient choice if your goal is to be a lean athlete. Consuming four or more drinks daily raises your odds of developing obesity by 46 percent.

In the media much has been made of alcohol’s protective effects against heart disease. Like fruit and vegetables, red wine and dark beer contain antioxidants called polyphenols, which are believed to protect against cancer. But while moderate amounts may raise the desirable and protective high-density lipoprotein cholesterol (HDL), too much alcohol may actually increase your risk of heart disease. Three or more alcoholic drinks daily can raise your blood pressure as well as the level of harmful blood fats in your body called triglycerides, which, when combined with a low amount of the good cholesterol, HDL, make for a health profile associated with an increased risk of heart disease. Consumed in excess over a long period, alcohol may not only elevate blood pressure but also increase the risk of stroke and, of course, liver damage. Excessive intake of alcohol also increases risk of mouth, esophageal, stomach, liver, breast, and colon cancer. Even one drink a day can slightly raise breast cancer risk in women. Chronic alcohol abuse also increases the risk of developing osteoporosis and can accelerate aging of the brain.

Consuming too much alcohol too soon after training or racing can impede recovery. Alcohol is a diuretic that causes your body to lose more fluid than it takes in. That’s why you need to replace losses even after drinking moderate amounts of alcohol. Alcohol may also interfere with glycogen or carbohydrate fuel synthesis in the muscles and liver. Athletes with soft tissue damage or bruising may also want to consider that alcohol is a blood vessel dilator. Consuming alcohol after exercise may aggravate swelling or bleeding and impair healing.

Excessive alcohol consumed shortly before training, or even the night before, can impair fine motor ability and coordination, increase risk of dehydration, and weaken fuel stores. Alcohol adversely affects your brain’s ability to process information and therefore delays your reaction times. Know your limits, and be aware of how they change with your training and fitness level. Keep in mind that people metabolize alcohol at different rates depending on their body size. Average-sized men metabolize slightly less than one drink per hour, whereas smaller men and women take longer to metabolize this same amount.

If you do choose to indulge once in a while, have a large glass of water with each alcoholic drink. Consider that when you are resting from your sport, your top priority as an athlete is recovery. Too much alcohol can compromise how effectively you recovery. Table 1.2 provides an outline of the calorie and alcohol content of various alcoholic beverages.
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ALCOHOL AND YOU

If you drink alcohol, drink sensibly:


• Avoid alcohol within at least 24 hours of competition or a demanding training session.

• After training or competition, refuel and rehydrate with nonalcoholic drinks.

• Consume alcohol in moderation during heavy training cycles.

• Remember that soft drinks, fruit juices, energy drinks, and other mixers add calories to the alcohol mix.

• Alcohol tends to increase your appetite and food intake.

• Avoid alcohol if you have a soft tissue injury or bruising.

• Consume 8 ounces (240 ml) nonalcoholic fluid for every alcohol drink consumed.






HOW TO HYDRATE PROPERLY


It is essential that you stay on top of your fluid needs by drinking a minimum of 11 to 16 cups (2.7–3.8 L) of fluid daily for basic hydration requirements when not training. Try to drink on a schedule of 8 ounces (240 ml) every hour on average. Water should make up about half of your daily fluid intake, but you can also receive hydration benefits from other fluids. Juice, dairy milk, soy milk, soup, and various sports nutrition supplements can be good choices. Some foods—especially fruits and vegetables—contain a high percentage of water and can also contribute fluid to your daily diet. Endurance athletes with very high energy requirements can consume high-calorie drinks such as juices and smoothies to assist them in meeting their fluid, carbohydrate, and energy needs. Caffeinated beverages can be incorporated into your diet in reasonable amounts, but they should not be your first choice prior to and after training. Overdoing your caffeine intake can also interfere with your sleep patterns and make you nervous and jittery.

CHECK YOUR HYDRATION STATUS

You can monitor your hydration status by checking the color and quantity of your urine. Clear or lemonade-colored urine reflects adequate fluid intake, while darker or apple juice–colored urine, or a smaller volume of urine, indicates that you need to step up your fluid intake. Urine tends to be more concentrated when you first wake up, but it should become clearer throughout the day. You should urinate at least four full bladders every day. Certain vitamin supplements can darken or add a neon-glow quality to your urine, so volume rather than color may be a better indicator of hydration status if you take them. Regular monitoring of your weight during heavy training periods can also be helpful in judging fluid balance. If you notice significant weight losses at morning weigh-ins, this may be an indicator of chronic dehydration.

It is definitely worthwhile to focus on your daily fluid intake and make the effort to improve in this area. Athletes who have developed techniques for increasing their fluid intake have consistently found that improved hydration results in enhanced recovery and higher energy levels. Improving your hydration levels is really very simple. Just plan ahead and make sure that water and other hydrating fluids are available for consumption throughout the day. This will ensure that you begin your training sessions with a well-hydrated body.


DAILY HYDRATION STRATEGIES


• Start your day with hydration in mind. Consume liquids such as juice, dairy milk, soy milk, or any other milk substitute at breakfast. Liquid hot cereals and juicy fruits, such as melons, also contribute to your fluid intake. A moderate dose of a caffeinated beverage is fine in the morning.

• Don’t rely on caffeinated beverages for your hydration needs. After a moderate intake of caffeine, switch to decaffeinated coffee, decaffeinated tea, herbal tea, and other caffeine-free beverages.

• Carry water with you at all times—for example, when you commute and while you are at work or school.

• Incorporate 100 percent real fruit juices, soy or cow’s milk, yogurt, and water into meals or snacks.

• Spruce up your water with lemon, lime, or a small amount of juice for flavor.

• Consume 24 ounces (720 ml) of fluid 2 hours before exercising, and 8 to 16 ounces (240–480 ml) additional fluid 30 minutes before exercising to ensure that you start training well hydrated.





DESIGNER WATERS AND COVERT CALORIES

Today you can choose from a number of “designer” waters, often called “enhanced waters,” offering everything from vitamins, minerals, and antioxidants to herbs and caffeine in the mix. Some are flavored with no added sweeteners, while many are flavored and sweetened with a sugar substitute, or flavored and sweetened with a sugar (or a combination of sugar and sugar substitute). The choices can be confusing, and in their advertising these drinks are often confused with sports drinks or the carbohydrate-electrolyte beverages with specific scientific formulations that endurance athletes consume during exercise to replace fluid, carbohydrate, and electrolyte losses.

Read the labels to know just what you are buying. Perhaps your plan is to obtain your vitamins and minerals from a variety of foods and one multivitamin mineral supplement, and you would prefer not to consume too many sugary calories. Check on serving sizes; many bottles contain multiple servings. Waters with added sugar typically provide 70 to 125 calories per 20-ounce bottle (check the serving size on the label), making them close in calories to a soft drink, but minus the carbonation. Some waters clock in at zero calories, but keep an eye on their use of artificial sweeteners. With zero calories and no artificial sweeteners, some of these waters simply provide flavor for individuals who do not like to drink plain water, and for this reason they do encourage good fluid intake.

Herbal and vitamin-enhanced waters may not provide significant amounts of these nutrients per serving; however, if you drink them frequently you could potentially consume enough to take in too much of some of these substances. Currently there is no scientific backing for the idea that consuming oxygen-enriched water can boost energy by increasing the oxygen content of red blood cells, as the advertisements for these products claim.

If one of your goals as an endurance athlete is to decrease weight and body fat, you may be rethinking what you put on your plate, but what you consume from a cup may have as great an impact on your body composition.

Sugar-sweetened drinks contribute the most calories in many American diets, not only soft drinks, but also fruit-flavored drinks and sweetened iced teas. These beverages may also be edging out healthier drinks that provide vitamins and minerals. Sweetened drinks are often available in large or super-sized amounts. And liquid calories may not have the same satisfying effect as solid foods, as slurping replaces chewing, not giving your brain as much to register that you have eaten. While there may be timing intervals during a demanding training period when liquid recovery drinks and the additional calories are needed and welcome, those products also provide specific nutrients for the recovery process, rather than empty calories. So be aware of liquid choices, their calories, and their nutrient contribution, and use them appropriately. Table 1.3 outlines some of the designer waters on the market today.
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Think before you drink:


• Drink only 100 percent fruit juice, and know your limits. One 4-ounce serving supplies 60 calories for most juices. Look for vitamin C sources and even calcium-fortified drinks.

• Use low-fat milk whenever possible.

• Order coffee drinks with fat-free milk and skip the whipped cream.

• Request sugar-free syrup for coffee drinks or ask for fewer pumps of regular syrup.

• Beware of frozen coffee drinks and other choices that resemble milk shakes. Aim for the “skinny lattes.”

• Smoothies can range from 200 to 800 calories per serving. Choose the lower-calorie versions and smaller portions.





WATER: BOTTLED OR TAP?


Americans currently consume more than 9 billion gallons of bottled water per year. In recent years the bottled water industry has taken a hit for the landfill problem that plastic bottles generate. Recent reports indicate that bottled water is not necessarily safer than tap water.

Tap water does contain substances other than water. Depending on where you live, it can provide varying levels of minerals such as fluoride, calcium, sodium, magnesium, iron, zinc, lead, and mercury. While calcium and fluoride may be beneficial, lead and mercury are not. As a health-minded athlete and consumer, you may also be concerned about microbial contamination and pesticide residues in water.

Unlike bottled water, tap water is regulated under the strict standards of the Environmental Protection Agency (EPA), but there are some contaminants that the EPA does not regulate. Your local water municipality is required to supply you with an annual “Right to Know Report”every July. This report lists contaminants detected in your drinking water and notes any violations that have occurred in the past year. Your water provider is also required to test for microbes several times daily. You can contact your local water municipality to obtain the names and numbers of certified testing labs to have the water from your tap checked. Levels of lead and copper in your water may be higher than official reports indicate because of deterioration of household plumbing and faucets.

For healthy adults, tap water in the United States is a very safe option, but that doesn’t mean that you can’t make your water safer. If you discover that your water is not of the best quality, filtered water may be a viable option. Many filters attach right to the tap and can filter out lead and other contaminants. Another convenient filtering method is a pour-through filter that can be placed in a special pitcher and kept in your refrigerator. More expensive filters include an under-the-sink model that requires a permanent connection to your water pipe. Reverse osmosis filters are considered the best of this type and can filter out lead, mercury, minerals, some pesticides, and microorganisms. Whole-house filters are the most expensive and are installed where the water meets the main water pipe. The benefit is that this type covers all the water used in the house.

An independent organization called NSF International sets standards for and certifies water filtration systems. Its website, www.nsf.org, lists filters and the contaminants that each is certified to reduce in your water. Look for a filter with a pore size of less than 1 micron in diameter. Be sure to follow the manufacturer’s directions for replacement of the filter cartridge.

Because it is convenient to have a portable water supply when commuting and working, carrying a reusable bottle filled with tap water is a great solution. You won’t have to pay for bottled water or toss the bottle when finished. Just make sure that you wash your bottle daily with hot, soapy water to keep it safe from bacteria. You can even purchase stainless-steel bottles that do not contain unsafe components found in plastic bottles.

Should you determine that bottled water is a more convenient option for you, understand there is no guarantee that it is microbe-free or safer than tap water. About one-quarter of all bottled water comes from municipal water supplies. Bottled water can also be spring water, mineral water, well water, or distilled water. Unlike EPA-regulated tap water, bottled water is regulated by the Food and Drug Administration (FDA). It is not tested for the parasites cryptosporidium and giardia, and it is tested only once weekly for microbes. It is convenient, however, and many consumers like the taste of certain brands.

Look for brands of bottled water that maintain the NSF International certification. To do so, water bottlers must send daily samples for microbial testing to an independent lab and maintain records of filter changes and other quality checks. You can also determine if your brand of water is NSF-certified by visiting the NSF’s website.
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Nora is a collegiate cyclist who complained of daily fatigue as well as poor recovery from training and frequent upper respiratory infections. She indicated that she was having particular difficulty with hydration during early-morning training sessions. A recent check at the student health center indicated that she was in fact dehydrated.

During her 2-hour morning workouts, Nora consumed carbohydrate gels and blocks, but less than 8 ounces of water. Her daily hydration intake was also limited, with less than 1 quart of water consumed daily. Nora reported that her urine became darker in color throughout the day.

Based on her initial assessment, Nora was first advised to improve her daily hydration strategies. She was experiencing significant dehydration during her morning training session and was not sufficiently rehydrating post-workout and throughout the day. For every pound of weight lost during her morning training session, Nora was advised to consume 24 ounces of fluid over the 3 hours after training. To enhance the rehydration process, this fluid should be consumed with food and other fluids that naturally contain sodium. Daily hydration should continue in the 3 hours post-training, with about 8 to 10 ounces of fluid obtained from water, milk, and juice. Hydration status should be verified by checking urine color throughout the day.

To minimize the dehydration incurred during these early-morning training sessions, Nora was also instructed to check her sweat loss rate and increase her fluid intake to 24 ounces (720 ml) per hour. She continues to refine her hydration strategies both on and off the bike.
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ENERGY NUTRIENTS FOR OPTIMAL HEALTH AND PERFORMANCE

Building a Solid Nutrition Base



AT A GLANCE
KEY POINTS
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• Carbohydrates are an athlete’s main fuel.

• Carb requirements vary with training intensity and duration.

• Emphasize wholesome, unprocessed carbs from whole grains, fruits, and vegetables.

• The glycemic index is a more accurate carbohydrate classification than simple and complex.

• Protein requirements are easily met in a well-planned diet. Avoid overdoing it.

• Every diet needs some healthy fat.





Being an endurance athlete comes with a number of perks: You get to spend many hours outdoors doing a sport that you love, you enjoy the health benefits of being in top physical shape, and, not least, you can consume modest to generous portions of a variety of delicious and healthy foods. The endurance athlete’s diet is definitely not one of zealous restriction and self-sacrifice. Because these athletes participate in vigorous physical activity year-round, they have many days and training cycles that demand a high energy intake. The training hours they put in on a weekly basis require them to take in adequate amounts of carbohydrates, proteins, and fats. Consuming enough of these nutrients allows them to replace fuel stores used in training, make the most of recovery time between training sessions, and, ultimately, arrive for competition in the best form possible with fuel to burn.

But this doesn’t mean that endurance athletes can eat anything they feel like eating. Training bodies rely on premium, high-quality fuel for staying healthy. This chapter focuses on the foods that provide the foundation of your daily training diet and discusses how your food choices impact your health, immune system, and well-being. Popular diets often promote a specific balance of carbohydrates, proteins, and fats—low-carb, high-protein, Mediterranean, gluten-free, and no sugar, among them; the list is long, and there is always a new addition. But some of these, such as the recently popular low-carb diets, raise serious concerns for endurance athletes, not least because of their recommendation to eliminate many of the healthy grains and fruits that are key to optimal nutrition. Clinical studies have repeatedly demonstrated that as the duration and intensity of an endurance athlete’s training increase, so too does his or her need for carbohydrates. Exactly how much of this fuel an athlete requires for various training days is outlined in Chapter 4. The current chapter focuses on the best food choices for endurance athletes rather than on portion sizes, total calories, and gram counts.

It is important to keep in mind whom the newest popular diet is intended for: probably not an endurance athlete. Even if one of your goals this season is to lose weight and decrease body fat, you still need to consume an adequate training diet, with just the right amount of carbohydrates at the right time. One advantage that popular low-carbohydrate diets have provided is an opportunity for sports dietitians to highlight the importance of consuming nutritious carbohydrates rather than sugar-loaded sweets and empty calories, and appropriate portions of nutrient-dense carbohydrate choices.

CARBOHYDRATES: THE ATHLETE’S FUEL

Carbohydrates are a major source of fuel for endurance athletes during training. While nutrition plans should always be personalized to an athlete’s training program, medical history, and genetics, if your carbohydrate intake does not provide a sufficient amount of fuel for your training and recovery, you will not perform at your best. As an endurance athlete, one of your top priorities is to target your carbohydrate intake to match the intensity and duration of your training. Of course, to stay healthy during the training and competition season your carbohydrate choices should be of the highest quality possible, for the various nutrients they provide will keep your immune system strong and your body functioning optimally.

SIMPLE CARBOHYDRATES

Many athletes are familiar with the traditional classification of carbohydrates. Simple carbohydrates, often called “sugars,” consist of one or two molecules. One-molecule carbohydrates, or monosaccharides, include glucose, fructose (found in fruit), and galactose and are the easiest to digest. Two-molecule carbohydrates, or disaccharides, include:


• Sucrose = 50% glucose + 50% fructose: Often referred to as table sugar, sucrose is also found in cane sugar, brown sugar, high-fructose corn syrup, maple syrup, molasses, and many fruits, and is added to many foods.

• Lactose = 50% glucose + 50% galactose: Found in milk and dairy products.

•  Maltose = glucose + glucose: Does not contribute large amount of carbohydrate to the diet, but can be added to foods. It is found in sprouted grains, malted cereals, malted milk, and beer.

• High-fructose corn syrup: 45% glucose + 55% fructose: a manufactured disaccharide that can vary in fructose content. It is often added to processed foods.




SIFTING THROUGH THE SUGARS

Sugar is contained in foods that many of us view as treats or even comfort foods. According to the USDA, the United States has the highest consumption of sugars and caloric sweeteners in the world, with the average intake at 22 teaspoons per day. The American Heart Association recommends no more than 6 teaspoons daily for women, and 9 daily for men.

What Is Sugar?

The term sugar is commonly used to refer to simple carbohydrates composed of single and double carbohydrate molecules. Glucose, fructose, and galactose are the monosaccharides, or single-molecule carbohydrates, that serve as the carbohydrate building blocks of our diet. Disaccharides are composed of two molecules and include sucrose (table sugar) and lactose (milk sugar).

Depending on the food choices you make, the sugar in your diet is either added sugar, which is simply sugar added to food, or naturally occurring sugar, which is a natural component of foods and therefore not added in processing, preparation, or at the table. The key to smart sugar consumption is choosing the healthy natural sugars and downplaying the non-nutritive added sugars. Naturally occurring sugars include the fructose found in fruits and the lactose found in milk and yogurt. The food sources of these sugars are highly nutritious and contain a wide range of vitamins and minerals.

Risks of Added Sugars—the Facts on High-Fructose Corn Syrup and Juice

Added sugars are often found in foods low in nutritional value. Sucrose, commonly referred to as table sugar, is found mainly in desserts and snack foods with very limited nutritional value. Particularly prevalent is high-fructose corn syrup (HFCS), an added sugar produced by chemically altering cornstarch that is cheaper and sweeter than sucrose. HFCS is made up of about 55 percent fructose and 45 percent glucose. Some HFCS has higher fructose levels, at 90 percent, for an even sweeter flavor. HFCS is added to a variety of food products, including baked goods, breads, cereals, ketchup, and soft drinks, so read labels carefully. For over a decade there have been concerns regarding HFCS. Some experts contend that increased intake of HFCS is directly linked to the growing rate of obesity and type 2 diabetes in the United States. Other experts counter that it is simply the empty calories consumed from HFCS-containing products that contribute to obesity, and that weight gain is not inherent to the sweetener itself. Of course, all experts agree that this sugar is found in foods with very little nutritional value that are high in refined carbohydrates.

Fruit juice also requires careful consideration before consuming. In many cases, it is an excellent example of a natural sugar product gone bad. Any fruit juice you consume should be 100 percent juice, and not a juice drink or blend that provides some HFCS. But even real fruit juice is higher in simple sugar than whole-fruit counterparts. Look for “100 percent fruit juice” on labels and try to avoid the cheap fillers of apple juice and white grape juice. Read the ingredient list carefully. The juices that appear at the beginning of the list are present in the greatest quantity. Juices with color tend to have more antioxidants and phytonutrients, so purple grape juice, for example, is better than white grape juice.

How Much Is Too Much?

Sugars can make foods more palatable and need not be completely eliminated from your diet. But how much added sugar is too much? Nutritional surveys and logic indicate that as added sugar intake increases, intake of several vitamins and minerals decreases. Processed sugar calories should not replace appropriate servings of fruits, vegetables, whole grains, and low-fat dairy products, or the quality of your diet will suffer.

You do not have to eliminate sugar in your diet completely. The occasional dessert or piece of candy after a meal is fine as part of a well-balanced diet. If your active lifestyle demands an intake of 2,400 calories daily, your sugar intake should not exceed 240 calories, or 10 percent of total calories as recommended by the World Health Organization (WHO). This leaves room for some treats in a daily diet filled with wholesome choices.

Check Labels

Nutrition labels do not distinguish between added sugars and natural sugars in a food. Only the “total sugars” are listed, and this total can include both types. You can determine if added sugars are a major ingredient by referring to the ingredient list. Some added sugars to look for on the label are beet juice, brown rice syrup, cane syrup, corn syrup, corn sweetener, crystalline fructose, dextrose, evaporated cane juice, fructose, high-fructose corn syrup, invert sugar, malt syrup, maltodextrin, sucrose, fruit juice concentrates, molasses, honey, sorghum, and cane sugar. The closer the terms are to the beginning of the ingredients list, the greater the amount of added sugar in the product.



COMPLEX CARBOHYDRATES

Carbohydrates that contain three to twenty molecules are oligosaccharides. This category includes many manufactured carbohydrates, such as maltodextrins (found in some sports drinks). Oligosaccharides also include healthy carbohydrates such as raffinose and stachyose, which are found in legumes.

Other complex carbohydrates, or polysaccharides, are composed of more than twenty and sometimes up to thousands of carbohydrate, or glucose, molecules joined together. This group includes amylose and amylopectin. The vast majority of carbohydrates in the plant world, such as those found in cereals, rice, corn, potatoes, and wheat, are polysaccharides, and most of them are broken down into glucose for absorption. Complex carbohydrates should be a main source of carbohydrate energy for an athlete. Glucose polymers, a string of glucose molecules, are also complex carbohydrates and can be found in sports drinks and carbohydrate gels. Complex carbohydrates provide indigestible fiber, such as cellulose, hemicellulose, gums, and pectins, and are very important for gastrointestinal health and disease prevention.

SIMPLE OR COMPLEX—HOW DO CARBS FIT INTO AN ATHLETE’S DIET?

All of this may sound overly complicated at first. In fact, the terms “simple” and “complex” are often used incorrectly to describe carbohydrates and have created a lot of confusion—particularly for athletes who consume many carbohydrate-containing sports nutrition products.

Is it necessary to know how to classify carbohydrates and to understand the scientific terminology in order to simply frame a healthy training diet? The short answer is yes. The reason is that it is important for endurance athletes to appreciate that they may incorporate different types of carbohydrates into their diet at different times for specific performance-related reasons.

For example, a wide variety of sports drinks, gels, and recovery drinks now contain various types of simple or manufactured complex carbohydrates. Are these products healthy or useful, and if so, at what points in your training day or cycle should you use them? When choosing among them, what should you look for? Some of these manufactured carbohydrates may be marketed as “complex” because they are made of chains of molecules that are seemingly superior to the simple sugars found in similar products. They are designed to quickly deliver energy to your working muscles during exercise because they are easily tolerated in the gut and easily digested. These carbohydrates are not necessarily more nutritious than others or superior in terms of providing health benefits or boosting athletic performance, however. There is no particular reason to consume them when you are not in the midst of vigorous physical exercise. They can, however, do the job they were designed to do—fuel your body during exercise. If you like the taste and your digestive system tolerates them well, they may be worthwhile and right for you.

QUALITY IS KEY

Keeping up-to-date on the science of carbohydrates also allows the endurance athlete to distinguish fact from fiction when it comes to dietary advice. For years nutrition experts said that simple carbohydrates such as fructose and other sugars cause a rapid rise and subsequent fall in blood sugar levels that results in fatigue, and that these sugars are therefore less nutritious. Conversely, it was maintained that complex carbohydrates resulted in a more gentle blood glucose rise and occurred in more nutritious foods. In the world of black-and-white thinking, simple carbohydrates were considered “bad” and complex carbohydrates “good.” Although this classification might seem logical, scientific data from the past decade indicate that the advice is outdated. What endurance sport athletes should be concerned about is the quality of the carbohydrates they are consuming on a daily basis, emphasizing nutritious and wholesome sources while decreasing nutrient-poor, refined sources. Complex carbohydrates can be wholesome carbohydrates that provide vitamins, minerals, and fiber, but they can also be refined carbohydrates mainly from processed foods that provide little other than calories. Wholesome carbohydrates are not always of the complex variety, and refined carbohydrates are not always simple sugars. Fruit contains simple carbohydrates but is packed with nutrients, whereas products made from white flour, such as white bread, contain complex carbs but often have a much lower vitamin and mineral content. Refined products have the fiber and nutrients stripped away, and while some vitamins are added back, it may not be as much as was originally present; in addition, the fiber is still absent.

Grain sources are much more nutritious in their natural state. For optimal training and good health, choose wholesome carbohydrates. They are a very important component of your diet because they are high in nutritional value.

In addition to being wholesome or refined, carbohydrates can be categorized according to how they affect blood sugar (or blood glucose) levels. The belief that simple carbohydrates cause a rapid rise in blood glucose and that complex carbohydrates cause a slower rise is outdated. Research has demonstrated that each carbohydrate food produces its own unique blood glucose or blood sugar profile, which does not correlate with the simple-versus-complex classification.

THE GLYCEMIC INDEX: EFFECT ON BLOOD GLUCOSE

The ranking system that describes the blood glucose profile of a food is referred to as the glycemic index (GI), and it represents how quickly a particular food increases blood glucose. In this system, a blood glucose profile of 50 grams of pure glucose is given a glycemic index of 100. Other carbohydrates are tested in 50-gram doses and compared with glucose. The glycemic index of a food is classified as follows:


• High-glycemic or quick carbohydrates have a GI greater than 70.

• Moderate-GI carbohydrates are in the 55 to 70 range.

• Low-GI carbohydrates are less than 55.



Table 2.1 provides an abbreviated list of the glycemic index ranking of high-carbohydrate foods, while a more extensive listing is provided in Appendix A and at www.glycemicindex.com. Interestingly, fruits generally have a low glycemic index, despite containing simple carbohydrates, whereas white potatoes and white rice, which contain complex carbohydrates, have a high glycemic index. Many factors influence the glycemic index of a food, including:


• Soluble fiber, which slows digestion, producing a lower blood glucose rise. Beans, lentils, peas, and oats are high in soluble fiber.

• Amylose and amylopectin, which are two types of starch. Amylose slows digestion and results in lower GI. Beans, lentils, peas, and basmati rice have a high amylose content.

• Wheat flour products, which have a high amylopectin content and consequently higher GI level.

• Processing, which reduces particle size and results in a higher GI. Breakfast cereals like Rice Krispies® have a higher GI than muesli.

• When a starch is swollen with water, which makes digestion faster and GI higher. Cooked potatoes have a high GI.

• Fat and protein, which slow stomach emptying and result in a lower GI. Potato chips have a lower GI than plain boiled potatoes. Eating chicken with rice or potatoes lowers the GI.

• Sugar content: Sugar is broken down into glucose and fructose, and fructose causes a slower rise in blood glucose, resulting in a lower GI.
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So why should we pay attention to the glycemic index? Individuals with specific health concerns (such as diabetes) need to control blood glucose and elevated blood lipids by manipulating their carbohydrate intake based on the glycemic index of the foods. The glycemic index can also play a role in treating individuals diagnosed with metabolic syndrome, characterized by insulin resistance, or problems with the ability to use insulin appropriately. Ongoing research utilizes the glycemic index to help fine-tune dietary recommendations for individuals with these health concerns.

But athletes may also be able to use the glycemic index to their performance advantage by developing specific recommendations for manipulating carbohydrate intake before, during, and after training and competition. The performance and recovery applications of the glycemic index are reviewed in Chapters 4 and 5. For their daily diet, endurance athletes should experiment with various unprocessed, nutrient-dense, whole-grain carbohydrate foods to determine what works best for them, taking their individual food preferences and schedules into account.

In order to achieve a lower-GI diet, consider the following carbohydrate choices:


• Plenty of fresh fruits, such as apples and oranges

• Low-GI starchy vegetables, such as sweet potatoes and yams

• Low-GI cereals, such as oatmeal and muesli

• Low-GI breads, such as those containing barley, rye, oats, sunflower seeds, and pumpernickel

• Low-GI grains like whole-grain pasta, oats, buckwheat, quinoa, and basmati rice




CONSIDER THE GLYCEMIC LOAD

The glycemic index (GI) is a ranking of carbohydrates based on their immediate blood glucose effects. The glycemic load (GL) builds on the GI of a food to provide a more meaningful measure of how your body responds to the carbohydrates you consume. That’s because the GL takes portion sizes into consideration. Not all carbohydrate food portions supply the 50-gram dose used in glycemic index testing; an individual may in fact consume a much smaller amount.

Glycemic load is the glycemic index of a food multiplied by the total grams of carbohydrates in the portion used, which is then divided by 100. One GL unit is about equal to the glycemic effect of 1 gram of glucose. You can add up the total GL of all carbohydrate foods eaten throughout the day and determine whether you are eating high or low on the GI/GL scale. The total daily GL in the typical American diet ranges from 60 to 180. On a low-GL day the GL units will add up to less than 80, whereas on a high-GL day the total will be greater than 120.

The general equation is:

GL = GI [image: image] grams of carbohydrates per serving [image: image] 100

Let’s compare the GLs of carrots and corn. Carrots have a GI of 92, which is high, whereas corn has a more moderate glycemic index of 60. We’ll assume that our hypothetical diner eats one-half cup of each, and that both are cooked. The math for carrots works out as follows:

92 [image: image] 6 = 552, and 552 [image: image] 100 = 5.52

Carrots have a GI of 92. One-half cup of cooked carrots has 6 grams of carbohydrates. The carrots have a GL of 5.52. The math for corn works out as follows:

60 [image: image] 20 = 1,200, and 1,200 [image: image] 100 = 12

Corn has a GI of 60. One-half cup of cooked corn has 20 grams of carbohydrates. The corn has a GL of 12.

Although carrots have a higher glycemic index than corn, the GL of carrots is lower than that of a similar portion of corn. Many moderate- to high-GI foods may not be consumed in the 50-gram portion test dose and could have a low GL. Alternately, a typical portion of a food that seems to rank low on the GI scale may actually have a high GL ranking.

A low GL for a carbohydrate serving is 10 or less. Moderate GL ranges from 11 to 19. High GL is 20 or more.



GO FOR THE GRAINS—THE WHOLESOME ONES

With the advent of carbohydrate-restricted diets, the group of carbohydrates most often eliminated and heavily restricted is grains. This is unfortunate because wholesome grains are good sources of carbohydrates, fiber, and B vitamins. Because they are so concentrated in carbohydrates, they are excellent choices for replenishing your body’s carbohydrate stores—namely, muscle and liver glycogen, which becomes depleted from intense and demanding training sessions. Grains are easily obtained in the North American diet, but unfortunately many of the most accessible ones are refined grains rather than whole grains. Just as there are “good fats” and “bad fats” (a topic explored later in this chapter), in the typical North American diet there are good carbohydrates and bad carbohydrates.

For both optimal health and top performance (especially during the winter months), choose whole grains whenever possible. Whole grains literally come from the entire grain, which includes the endosperm, germ, and bran portion of the grain, thereby retaining all the desirable nutrients. In contrast, when refined grains are produced, the bran and germ are separated from the starchy endosperm. The endosperm is then ground into flour.

Whole grains are packed with vitamins, minerals, and phytochemicals, which have powerful antioxidant and disease-fighting properties that cannot be obtained from white bread, processed cereals, white rice, and even many “enriched” multigrain breads. Some of the phytochemicals found in whole grains are oligosaccharides, flavonoids, lignans, phytates, and saponins, many of which have powerful antioxidant properties. Whole grains also provide vitamin E and selenium. Studies have shown that regular consumption of whole grains can help to prevent heart disease, diabetes, and certain cancers, yet surveys indicate that most Americans consume less than one serving of whole grains daily. Consuming grains such as whole oats, barley, and bran can reduce the glycemic load of your diet. High-fiber, whole-grain breads that contain whole seeds have an even lower glycemic index.

Include a variety of whole grains in your diet. Even making simple changes, such as using brown rice instead of white rice and whole-wheat pasta instead of semolina pasta, will be beneficial. Buy 100 percent whole-grain breads and look for “whole grain” on the package, which indicates that more than half of the weight of the product comes from whole grains.

Athletes who are tired of the same wheat- and rice-based grain choices have a few more adventuresome options to choose from. There are many whole-grain alternatives, including amaranth, kasha (buckwheat), quinoa, spelt, and teff (see Table 2.2). They take a bit more cooking time than do pasta, rice, and potatoes, but they are nutritious and add variety to the diet. You can experiment with various seasonings to flavor these wholesome grains.
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HOW TO EAT ENOUGH WHOLE GRAINS

Current whole-grain consumption in the U.S. is only 11 percent of the total U.S. grain consumption. The U.S. Department of Agriculture (USDA) 2010 Dietary Guidelines recommend that at least half of an adult’s grain consumption consist of whole grains. One slice or 1 ounce (30 g) of bread or cereal equals one serving. The high level of fiber, vitamins, minerals, and antioxidants in whole grains can reduce risk factors for heart disease, cancer, and diabetes.

Cereals

Find whole-grain cereals that you enjoy for breakfast. Good choices include oatmeal, Fiber One®, Kashi Go Lean®, Heart to Heart®, All-Bran®, and Raisin Bran®. Read labels to make sure the first ingredient is wheat bran, whole wheat, whole-grain wheat, cornmeal, or whole oat flour. Choose cereal primarily for its fiber content. Aim for 5–8 grams per serving. Added sugars listed on the label, such as cane sugar, evaporated cane juice, and high-fructose corn syrup, have no real nutritive value and add empty calories. Also look out for hydrogenated oils.

Breads

Choose whole-grain breads, and don’t rely on color, texture, or fiber content to judge true whole-grain content. Bread that is 100 percent “whole grain” is best; “enriched” wheat flour is not whole-grain. The terms “multi-grain” and “7-grain” do not guarantee a whole-grain product, nor does “made from whole grain.” Look for the stamp of approval from the Whole Grains Council. It depicts shafts of wheat and the words “whole grain” followed by: “100%” if all grain ingredients are whole-grain, “Excellent Source” for at least 16 grams of whole-grain ingredients per serving, and “Good Source” for 8 grams of whole-grain ingredients per serving.

Select a whole-grain bread with a short ingredients list and without high-fructose corn syrup. Some breads labeled as “soft,” “light,” or “double fiber” may have added fiber or improved texture, but they may not contain the healthy phytonutrients found in true whole-grain products. For a lighter texture, try bread made from “white whole wheat,” though many of these breads are not 100 percent whole-grain.

Other Grains

Start by making whole substitutions for the grains you eat the most, such as rice and pasta. Just using brown rice instead of white rice will add fiber to your diet. One-quarter cup of dry brown rice contains 2 grams of fiber. A 2-ounce serving of whole-grain pasta can provide up to 6 grams of fiber.



FRUITS AND VEGETABLES: THE HARVEST OF CHAMPIONS

You should place a strong emphasis on fruits and vegetables, not only for their carbohydrate content but also for the great health benefits that they offer. In fact, some health organizations and health researchers believe that fruits and vegetables should constitute the majority of our carbohydrate intake. Studies have shown that eating more fruits and vegetables can reduce your risk of heart disease, stroke, and some types of cancer. Because fruits and vegetables are so packed with disease-fighting nutrients, the American Heart Association and the American Cancer Society both recommend five or more servings daily. How you put together your sport diet will ultimately depend on your food preferences and tolerances, need for convenience, personal health considerations, and carbohydrate training requirements. But chances are that boosting fruit and vegetable intake would be a step in the right direction for any athlete interested in optimal performance when cycling, running, or swimming.

Fruits and vegetables are distinguished by the thousands of substances they provide that protect our bodies from disease. These phytonutrients act as antioxidants and counteract the cellular damage that we encounter every day. Fruits and vegetables are also great sources of the immune-boosting vitamin A and the antioxidant beta-carotene, as well as other health-enhancing carotenoids. They also supply ample amounts of vitamin C, another important antioxidant and vitamin that performs many essential functions in your body, and the mineral potassium. In this section we will review not only some nutrient-packed fruit and vegetable choices for your training diet but also excellent sources of specific vitamins, minerals, and antioxidants.

Filling Up on Fruit

Fresh fruits, dried fruit, and fruit juice provide the endurance athlete with a significant and concentrated source of carbohydrates that deliver energy for training and fuel for recovery.

All fruits are nutritious, but some choices are extremely nutritious. Tropical fruits such as papaya, mango, kiwifruit, and guava have wonderfully high levels of vitamin C and carotenoids, which are potent antioxidants. Carotenoids are also found in significant amounts in deep yellow or orange fruits such as apricots, cantaloupe, and nectarines. Citrus fruits such as oranges and grapefruits are known for being great sources of vitamin C. Also found in fruits are phytonutrients such as catechins, flavonols, stilbenes, allicin, quercetin, ellagic acid, anthocyanins, limonin, zeaxanthin, and lutein, which appear to be increasingly important for maintaining good health.

The best way to obtain a variety of phytonutrients is to consume a variety of fruits. Dried fruits and real fruit juices will provide the most concentrated sources of carbohydrates for athletes with higher energy needs. Dried fruit, however, will not be as great a source of vitamin C, though it may provide more minerals and fiber than fresh fruit because it is so concentrated. Try to avoid dried fruits prepared with sulfites if you are sulfite-sensitive. (Sulfites are preservatives that trigger allergic reactions in some individuals.) Fresh fruits are also great sources of fiber and the highest in nutrients. See Table 2.3 for a list of optimal choices.
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While the warm summer months are associated with a wide variety of fresh fruits, fresh produce is often not as abundant or reasonable in cost during the winter months. Choose fresh and eat fresh whenever possible, but don’t disregard frozen and canned choices to keep a healthy supply of fruit in your diet year-round. The nutritional value of fresh fruits is too high to ignore, but any source of fruit is better than none. Flash freezing and other new technologies trap vitamins, minerals, and phytochemicals in fruit immediately after they are harvested, when produce is at its peak. When you peruse the supermarket aisles, purchase enough fresh fruits and vegetables to last three to four days, the amount of time it takes fresh fruit to lose its nutritive value when sitting in your refrigerator. If you shop twice weekly, pick up another fresh fruit stash later in the week. If you shop once a week (and it can be challenging to keep up a healthy sport diet if you shop any less frequently), buy a variety of frozen or canned fruit.

Choose frozen and canned fruits carefully. Avoid frozen brands that add extra sugar or syrup and canned varieties that are packed in heavy syrup, as this adds nonnutritive calories. Opt for fruit canned and packed in light juice and frozen fruit where the fruit is the sole ingredient on the package label. If you miss those delicious summer raspberries and blueberries at certain times of the year, don’t forget the frozen version. Check for organic fruit in the frozen food aisle as well; it is increasingly available in mainstream stores. Frozen fruits should move about freely in the package; when they have fused into a solid block of ice, some nutrient loss has already occurred. Also avoid packages that are sweating or stained with the color of the fruit that is inside; this indicates that the package was partially thawed and refrozen before reaching the supermarket. Once-thawed frozen fruit can be a bit more waterlogged than its fresh counterparts. Frozen fruits work well on top of hot cereals, pancakes, and waffles, and they are perfect for smoothies, which are great recovery drinks for endurance athletes.

Finding Veggie Heaven

Like fruits, vegetables provide a wide variety of vitamins, minerals, phytonutrients, and fiber to enhance your health. While a wide variety of vegetables are available in the spring and summer months at supermarkets and farmers’ markets, great winter vegetable choices include broccoli, bok choy, Brussels sprouts, potatoes, sweet potatoes, and winter squash.

All vegetables are good, healthy choices, but some stand out, nutritionally speaking, and are even more concentrated in nutrients than fruit. Color is often a good indicator of a higher nutrient content in vegetables. Some stellar options are carrots, sweet potatoes, and red peppers, which are high in carotenoids. Spinach and romaine lettuce are good leafy choices for their vitamin C, folate, and phytonutrient content. Another group of vegetables that contain not only beta-carotene and vitamin C but also the cancer-fighting phytonutrients called “indoles” is broccoli, cauliflower, bok choy, collards, Brussels sprouts, and kale. See Table 2.3 for a useful list of nutrient-filled vegetables.

Each day, try to consume a variety of colorful vegetables that are yellow, orange, red, and deep green. Choose large servings of vegetables when you eat at home, as it can be challenging to obtain quality vegetable choices when eating out. Buy fresh vegetables when you know you will consume them within a few days, and store them in the refrigerator crisper drawer. When buying fresh, remember that carrots tend to retain their nutritive value a bit longer, whereas kale, broccoli, and green beans lose nutrients quickly. If your crisper drawers have humidity settings, set the level to high humidity for leafy green vegetables to extend freshness. Most other vegetables do best at a lower humidity setting, and some, such as tomatoes and onions, are best stored at room temperature.

Frozen vegetables are a good second choice. Frozen produce may even provide more beta-carotene because it is protected from light by packaging. Fresh tomatoes contain lycopene, a powerful antioxidant; canned and jarred tomatoes and tomato sauces contain even higher levels of available lycopene. Frozen and canned vegetables are preferable to fresh choices that have been sitting in your crisper too long, and they are a good winter alternative to your summer farmers’ market produce. Frozen vegetables, like frozen fruits, should also move freely about in the package, indicating they have retained the full force of their nutritional value.

Avoid overcooking your vegetables in order to preserve all the wonderful nutrients they contain. Steaming above water level is the best choice for preserving nutrients in cooked vegetables, whereas boiling or allowing any contact with water during the cooking process results in the highest nutrient losses. When microwaving vegetables, use as little water as possible to preserve nutrient content, and check for doneness frequently to avoid overcooking them.

FITTING IN FIBER

Besides their many other benefits, wholesome and unprocessed foods provide the fiber that is such an important component of your diet. Despite the wide selection of high-fiber food choices at the supermarket, Americans obtain only about half of the recommended daily intake of 25 to 38 grams. This typical amount is not enough to obtain all of the known health benefits of fiber. Diets high in fiber can help:


• Increase feeling of fullness and assist in weight management

• Reduce the risk of colon cancer

• Improve gastrointestinal health

• Improve glucose tolerance and reduce risk of diabetes

• Reduce risk of high blood pressure, high blood lipids, and heart disease

• Stimulate the production of healthy bacteria in the gut



If you need more fiber in your diet, increase your intake slowly and drink plenty of water. Your gut can adapt and your body can secrete more of the enzymes and healthy bacteria that break down fiber, resulting in better tolerance. Most fruits and vegetables average 2 to 3 grams of fiber per serving. Dried peas and beans are loaded with fiber, providing 6 to 8 grams per one-half cup. Whole grains can provide 2 to 3 grams of fiber per serving. Check labels to make the best choices. Nuts and seeds are also great sources.

As an endurance athlete, you want to be strategic about the timing of your fiber intake. Consuming fiber at meals is important, but you may also want to modify your fiber intake in the meals and snacks consumed before training and in the days leading to competition. Endurance athletes may experience unwanted gastrointestinal symptoms during training and competition that could be aggravated by the wrong types of fiber consumed at the wrong times. It is important to know your own tolerances. On training days when your energy needs are especially high, too much fiber can be too filling and prevent adequate calorie intake.

Fiber is also available in supplement form, but it is best to obtain most of your fiber from food so that it can work its wonders in conjunction with other nutrients. Fiber supplements may be promoted for treatment of various gastrointestinal disorders and may be effective as part of an overall dietary plan designed by a dietitian.

TYPES OF FIBER

Fiber is made up of a group of indigestible carbohydrates found in plant foods. It is calorie-free, as it is not absorbed by the body. Fiber in food products may be natural dietary fiber or manufactured functional fiber, with the total sum of these two fibers being the fiber amount listed on food labels. For decades, dietary fiber has been divided into two main categories, water-soluble and water-insoluble fiber. Both types are found in every fiber-rich food, though one usually predominates, and it is important to obtain fiber from a variety of sources.

Total Fiber = Dietary Fiber + Functional Fiber

Dietary Fiber

Insoluble fiber: The most familiar form of dietary fiber, insoluble fiber is found in wheat bran, whole-grain cereals, vegetables such as green beans and cauliflower, potato skins, flaxseed, other seeds, and nuts. This type of fiber aids digestion, moves potentially cancerous substances through the colon, and keeps colon function regular.

Water-soluble fiber: Less common in foods than insoluble fiber, water-soluble fiber acts like a sponge and can help control blood glucose and blood cholesterol levels. Good sources of water-soluble fiber include whole oats, oat bran, barley, psyllium seed husks, some fruits, and dried peas and beans.

Functional Fiber

This is nondigestible carbohydrates that are fermented in the colon to produce beneficial substances that enhance health, such as producing healthy bacteria in the gut, and discouraging the development of unhealthy bacteria.

PROTEIN POWER

Endurance athletes interested in maximizing power and strength as well as building endurance need adequate amounts of protein foods for top performance. Power athletes especially gravitate toward high protein intakes, but endurance athletes need high amounts of protein as well. This is because you burn some level of protein during training, you have a higher level of muscle mass than your sedentary counterpart, and you need to recover from the muscle damage that can occur during training.

Protein plays many important roles:


• Supports the growth, repair, and maintenance of muscles and other tissues in your body, such as tendons, ligaments, skin, hair, and nails

• Required to form hormones, enzymes, and neurotransmitters, all of which perform essential functions in your body such as the usage and storage of carbohydrates, proteins, and fat

• Functions as a key component of your immune system by creating antibodies

• Needed for the formation of hemoglobin, the substance that carries oxygen to the exercising muscles

• Serves as a fuel source during endurance exercise if your body’s carbohydrate stores run low

• Crucial to controlling fluid volume in the body and maintaining water balance



Clearly, protein plays an important role for both optimal health and performance. Let’s take a look at how our body creates proteins from the dietary protein that we consume from food.

ESSENTIAL AND NONESSENTIAL PROTEIN

There are different types of proteins, some of which we need to obtain from food in our daily diet, and others that we can make in our bodies. All are important for health and performance. Because many sports nutrition products contain manufactured sources of protein, it is important to understand the components of protein.

Proteins are composed of amino acids, which are the building units that create protein-based tissues. We obtain amino acids from the protein-containing foods we consume and from the breakdown of our muscle tissue. Amino acids that can be manufactured by our body are considered nonessential to our diet, as it is not required that we consume them in food. Conversely, amino acids that we cannot manufacture in our body are considered essential to our diet and must be obtained in adequate amounts for good health and optimal performance. Both essential and nonessential proteins perform all the important functions required of proteins. The terms can be misleading: In reality, “nonessential” amino acids are just as essential as “essential” ones to the proper functioning of the human body—we just do not need to obtain them from the foods we eat.

Proteins that we consume are digested into smaller protein molecules called polypeptides and eventually into the individual amino acids, which then go to the amino acid pool in your body. These amino acids can be drawn upon to synthesize protein-based tissues or can be used as energy if carbohydrate stores run low. The best way to ensure that your body can manufacture all the needed proteins is to consume a wide array of amino acids from a variety of foods and consume an adequate number of calories. With these ingredients, your body can synthesize proteins as needed.

PROTEIN REQUIREMENTS

Our bodies require about 0.6 to 0.9 gram of protein per pound of body weight (1.4–2.0 g/kg) depending on one’s training program and body composition goals, or about 89 to 127 grams daily for a 140-pound (64 kg) female endurance athlete. Aim for the higher end of the range when there has been greater muscle damage from hard training. More protein is burned for fuel when your body’s stores of carbohydrate or glycogen run low. Burning protein for energy creates some metabolic waste, however, and it is not the most efficient or cleanest way for an endurance athlete to burn fuel. This use of protein for training fuel is best prevented by eating a diet adequate in carbohydrates and by consuming carbohydrates during training.

EXCESS PROTEIN

For many athletes, daily protein intake actually exceeds protein requirements. Our culture encourages large protein portions, so generally our athletes get plenty of protein to meet their body’s needs. Our bodies cannot use higher amounts efficiently—your body is better at processing amounts of 20 to 35 grams at one meal or snack. Excess protein will increase production of a waste product called ammonia, which is eliminated in urine and sweat (often giving sweat a pungent odor). Excess protein requires adequate fluid intake for processing of waste products.
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vreLe /.2 ALCOHOL AND CALORIE CONTENT

SERVING SIZE ALCOHOL
ALCOHOL (0Z) (ML) CALORIES CONTENT (G)
Gin, distlled,

% proot 15 5 110 169
Wine, table,red 50 150 125 166
Wine, table, white 50 150 121 16.1
Whiskey, distilled,

86 proot 15 5 105 150
Beer, regular 120 350 156 144
Vodka, distlled,

B0 proof 15 5 o7 140
Liqueur, 83 proof 1.5 5 160 135

Beer, light 120 350 108 110
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SERVING SIZE

PRODUCT [{e)

COFFEE

Coffee, grande, Starbucks 16 470
Coffee, tal, Starbucks 8 240
Coffee, brewed, diip 8 240
e s 20
Coffee, instant 8 240
Mocha Frappucoino’, P
Esprosso, ol » P
Espresso, Starbucks 1 30
Coffee, decaffeinated 8 240
Espresso, decaffeinated, | -
Starbucks

TEA

Tea, black, loose leaf 8 240
Tea, oolong, loose leaf 8 240
Iced tea, sweetened 12 850
Tea, green, loose leaf 8 240
SODA

Movie theater soda, large 44 1300
Soda, large 20 590
Mountain Dew* 12 350
Coca-Cola* 12 350
Diet Coke® 12 850
Dr. Pepper® 12 850
Pepsi-Cola® 12 850
DAIRY DRINKS

Lestenms o
Hot cocoa, homemade 12 850
Mik, chocolate, fat-free 8 240
Cocoa, Swiss Miss* (“g'g)'

Cocoa, Nestlé® Rich 1 env.

Chocolate (20g)

White hot chocolate,

whole milk, whip, venti, 20 590
Starbucks

Milk, fat-free 8 240

CAFFEINE
CONTENT
(MG)

550
250
185 (95-290)

130 (65-270)
105 (50-190)
95
70

40 (30-50)
5(3-8)
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treLe .J DESIGNER WATERS

SERVING SIZE

WATERS (0Z.) (ML) CALORIES PRODUCT CONTENT

Aquafina FlavorSplash, Citrus Blend 20 590 0 Sucralose

Clearly Canadian, Wild Raspberry 20 590 63 :;?‘:g‘"‘f'g‘?;z GRS, QEElE,
Dasani Flavored Water, Lemon 20 590 [ Sucralose

Fruit,O, Natural Grape 20 590 [ Sucralose

Glaceau Endurance Vitamin Water 20 590 125 Fructose, added vitamins and minerals
Hint Water 20 590 0 Natural flavors, unsweetened

Sport Owater, Peach Mango 20 590 87 Pure cane sugar, natural flavors

Propel Fitness Water, Berry 20 590 25 Sucralose, vitamin- and mineral-fortified
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treLe 22 WHOLE-GRAIN ALTERNATIVES

GRAIN DESCRIPTION
+ High in protein and fiber
Amaranth + Good source of vitamin E
Barley « Highin soluble fiber
—— - Highin fiber, folate,
magnesium, and iron
Kasha * Highin fiber
(buckwheat groats)  « Excellent source of magnesium
)  High in minerals
LT3 + Astaple in Africa
 Highin protein
Oats + Source of cholesterol-owering
fiber
+ Oatmeatlike cereal
Quinoa + Excellent source of B vitamins,
copper,iron, and magnesium
oot  Highin fiber and B vitamins
b= + A distant cousin to wheat
« High n protein
Toff + Good source of iron and

calcium

PREPARATION
Boil and eat as a cereal.
Cook 1 c. grain in 3 c. water (or liquid) for 30 min.

Cook 1 c. grain in 8 c. water (or liquid) for 45 min.
Cook 1 c. grain in 1.5 c. water (or liquid) for 10-12 min.

Serve as a cereal, as pilaf, or in pancakes.
Cook 1 part groats in 2 parts water (o liquid) for 15 min.
Serve with meat or cook as a cereal.

Cook 1 c. grain in 2V c. water (or liquid) for 25-30 min.

Avoid instant varieties; steel-cut are more nutritious.
Cook 1 c. oats in 4 c. water (or liquid) for 20 min.
Rinse before cooking to remove bitter coating.

Cook 1 c. grain in 2 c. water (or liquid) for 20 min.
Use to make breads and pastas or in pilafs.

Cook 1 c. grain in 4 c. water (or liquid) for 30-40 min.

Cook 1 c. grain in 3 c. water (or liquid) for 15-20 min.
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TAB CEMIC INDEX AND GLYCEMIC LOAD OF FOODS

SERVING SIZE CARBOHYDRATES GLYCEMIC LOAD GLYCEMIC
FOOD (0Z.) (G/ML) PERSERVING (G) PER SERVING INDEX (50 G)

HIGH-GLYCEMIC FOODS (Gl >70)

Potato, white without skin, baked 5 150 27 26 98
Rice, instant, white 5 150 42 37 87
Rice Krispies™ cereal 1 30 26 22 82
Conflakes™ cereal 1 30 26 21 80
Total™ cereal 1 30 22 17 76
Waffles 1.1 35 13 10 76
Cheerios™ cereal 1 30 20 15 74
Watermelon 4 120 6 4 72
Bagel, white, frozen 2.3 70 35 25 72
Millet, boiled 5 150 36 26 771
Bread, white 1 30 14 10 7
MODERATE-GLYCEMIC FOODS (Gl 55-70)

Shredded Wheat cereal 1 30 20 13 67
Pineapple 4 120 10 6 66
Oat kernel bread 1 30 19 13 65
Muffin, banana oat and honey 1]/ 50 26 17 65
Raisins 2 60 44 28 64
Couscous, boiled 5 150 35 21 61
Oat bran, raw 03 10 5 3 59
Spaghetti, white, durum wheat 6 180 44 26 58
Muesli 1 30 19 1" 55
All-Bran™ cereal 1 30 21 12 55
LOW-GLYCEMIC FOODS (Gl <55)

Buckwheat 5 150 30 15 51
Bread, whole-grain 1 30 13 7 51
Banana, ripe 4 120 25 13 51
Rice, brown 5 150 33 16 50
Porridge oatmeal 856 250 ml 23 11 49
Grapefruit juice 856 250 ml 20 9 48
Sweet potato 5 150 25 11 44
Pear, Bartlett 4 120 8 3 41
Apple 4 120 16 6 34
Yogurt, fruited 6.7 200 ml 105 35 33
Milk, skim 85 250 ml 13 4 32
Spaghetti, whole-grain 6 180 44 14 82
Peach 4 120 13 4 28
Lentils 5 150 18 5 28
Kidney beans 5 150 25 5 19

SOURCE: WWW.GLYCEMICINDEX.COM. ACCESSED 2011.
Note: Values can vary depending on form of food, how food is prepared, and type of study conducted.
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TreLe 23 TOP FRUIT AND VEGETABLE CHOICES

GOOD SOURCES OF GOOD SOURCES OF GOOD SOURCES OF
VITAMIN C CAROTENOIDS AND VITAMIN A PHYTONUTRIENTS
Artichokes Apricots 1009% real it juices
Blackberries Broccoli Apples.

Broccoli Ganteloupe Asparagus

Brussels sprouts Garrots Beets

Gauliflower Guava Blackberries

Kiwifruit Kale Blueberries
Mangoes Mangoes Cabbage

Okra Nectarines Cherries

Oranges Peaches Gitrus fits

Papayas Red peppers Cruciferous vegetables
Peas Romaine lettuce Grapes

Pineapples Spinach Kale

Potatoes Sweet peppers Leeks

Strawberries Sweet potatoes Onions

Tangerines ‘Swiss chard Tomatoes

Tomatoes ‘Winter squash Watermelons.





