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Introduction



	Looking to boost your B12? Try some clams.

	Need more niacin? Have some turkey.

	Craving more calcium? Try some fresh greens.



Want your body to function to its fullest potential with all its vitamin and nutrient needs met? Then the solution you’re searching for doesn’t come in a pill bottle; it comes from real, natural food. Why? Your body is built to optimally utilize nutrients from real food, rather than in synthetic or processed forms. But each year people spend an astounding $30 billion on powdered supplements and pills. Something isn’t quite adding up.

In Eat Your Vitamins, you’ll learn exactly what vitamins, minerals, and nutrients you need, how much you should be consuming, and how and why you should be getting them from natural foods—rather than from costly supplements or processed compounds in a bottle. To make it easy, this book is divided into over forty entries, each focused on a particular nutrient. Inside you’ll find all the info you need to start meeting your dietary needs and improving your health immediately, including:


	Benefits of each nutrient

	What effects it can have on your body

	Some precautions and warnings

	Recommended amounts for different age groups

	The best natural foods for obtaining the nutrient

	A delicious recipe to help you gain all that nutrient’s benefits in a natural way



There is no shortcut to good health, but there are some simple practices that you can easily incorporate into your lifestyle, no matter how busy you are. This book is your guide to nourishing your body, optimizing your well-being, and, best of all, getting the nutrients and vitamins your body needs by eating delicious (and real) food!






Why Eat Your Vitamins?


The term “vitamin” originates from the term vital amines, meaning “essential to life.” Most natural, minimally processed foods are bursting with vitamins, minerals, and nutrients. For example, a serving each of berries, snap peas, and greens provides enough vitamin C, folate, and potassium to almost meet the average adult’s daily requirements. Whole grains are full of fiber and prebiotics to feed your gut flora, B-complex vitamins give you the energy you need, and fish has the omega-3s to reduce inflammation in your body. When you understand which foods have the nutrients you require and how much you actually need, you can then understand how to plan your diet in a way that ensures you are getting the vitamins and minerals essential to your health and not just guessing—or hoping—that a supplemental pill or powder might make up for what you are missing. In short, the best way to get more energy, a stronger immune system, glowing skin, and overall better health is through the foods you eat, not the pills you take.

Supplements Aren’t the Answer

According to top nutrition experts at Harvard Medical School, as well as numerous research studies, most nutrients are better absorbed and used by the body when consumed from a whole food instead of a supplement. However, many people feel the need to take pills, powders, and supplements in an attempt to obtain nutrients and fill the gaps in their diets. We hope these will give us more energy, prevent us from catching a cold in the winter, or improve our skin and hair. But in reality, the large majority of supplements are synthetic and unregulated, and may not even be completely absorbed by your body. Worse, some are contaminated with other substances and contain ingredients not listed on the label. For example, a recent investigative report found heavy metals in 40 percent of 134 brands of protein powders on the market. With little oversight and regulation, taking supplements is a gamble and often expensive. It should only be done with caution and the guidance of a dietitian.

And vitamins are not the only nutrients we feel we need to supplement with pills or powders. We take protein powder instead of eating protein-rich foods; we take antioxidant pills when the antioxidant power of some berries and fruits is far beyond what most pills contain. The multibillion-dollar supplement industry has capitalized on people’s desire to be healthy and to find that “silver bullet” that will cure their ills or help to heal their health problems. The truth is, taking supplements is often unnecessary, and it can even be harmful.

There are, of course, exceptions to every rule, and there are definitely cases when supplementation is needed and can be beneficial, such as with specific medical conditions, for a clinical deficiency (measured by a lab result), during pregnancy when nutritional needs greatly increase, and even for some nutrients that are difficult to get from food sources, like vitamin D. To safely use supplements, be sure to talk with your doctor and make an appointment with a registered dietitian before you begin any dietary changes.

Better Health Through Food

You’ve likely heard the classic phrase “Let food be thy medicine,” attributed to the ancient Greek physician Hippocrates around 400 B.C. Since early times, civilizations have observed the powerful, nurturing, and healing effects of the foods that we eat. Many of the illnesses we face today have their root causes in lack of proper nutrition. But it’s no wonder that so many people are confused about what, when, and how to eat. With the explosion of social media and the click-bait news cycle that we live in, misinformation or misrepresentation of information is rampant. Many spokespeople or influencers who never studied nutrition or health are able to promote products and diets to a wide audience. News outlets, desperate for eyeballs and clicks, publish sensationalistic headlines that misrepresent the actual research in order to get people to look at them. And it works! Quick fixes, extreme diets, and the “silver bullet” solutions are really tempting. Often, they are presented in such a convincing way that anyone who isn’t an expert would be confused as to whether to believe it or not.

When you take the time to slow down, learn about how to nourish yourself with whole foods, and observe how you feel, you can change your health and your life. The way you approach food and your relationship to your body and nutrition are also incredibly important. This shift requires gaining some knowledge from credible sources, incorporating fewer processed items, and giving yourself permission to explore and enjoy a wide variety of whole foods.

After all, the current normal isn’t working. Many people have been sold on diets defined by processed, nutrient-poor fast food; added sugars and sodas; refined grains; and few fresh fruits and vegetables. Others have almost cut out entire food groups, such as carbohydrates, while others are still avoiding healthful foods like fats. These unbalanced ways of eating can cause you to miss many of the essential, life-giving nutrients, leading to skyrocketing rates of chronic disease, inflammation, nutrient deficiencies, and obesity. But there’s a way to shift this, and it begins with an understanding of what your body needs to function at its best.

Your body needs certain nutrients and vitamins to survive and thrive, so why can’t you just swallow a pill that contains those particular nutrients? It is best for your body and your overall health to get these nutrients from food sources. Why?


	Food sources are more bioavailable (better absorbed by the body).

	Foods come as part of a nutrient-dense package that has many more benefits than the nutrient alone, in isolation. For example, not only do fruits have vitamin C; they also come with a whole package of other nutrients like prebiotics, polyphenols, and potassium, to name just a few. These nutrients often work together symbiotically and boost the action or bioavailability of one another.

	Whole foods contain many nutrients and compounds that haven’t yet been identified by scientists, but we know they have many positive effects. What makes whole foods so healthy is the synergy of these nutrients, and how they work together, rather than single, isolated compounds.



With that in mind, we will explore over forty nutrients, each in its own easy-to-read section, with a description; an overview of its roles in the body and benefits; and, most important, which foods are highest in the nutrient. You’ll also find some precautions and warnings for groups of people with preexisting medical conditions that could interfere with the consumption of the nutrient.

Try Nutrigenomics

If you want to get specific and personalized recommendations for your body, I recommend that you speak to a dietitian and do a nutrigenomics test. Nutrigenomics is the field of study that looks at genetics and nutrition. There are genetic variants that affect how your body metabolizes different nutrients, including carbs, protein, and fat; your ability to absorb and utilize vitamins; and much more. For example, while we all need carbs, the exact amount varies from person to person. Some people are gene-tically predisposed to function better on a lower carb amount, around one third of their plate. Others need as much as half of their plate to consist of carbohydrate-rich foods to meet their needs and optimize their health. Nutrigenomics can also show if you are predisposed to being lower in certain vitamins, which can help to guide lab testing and food selection.






Vitamin A


If vitamins could confer superpowers, vitamin A would be known for giving you powerful vision; a strong immune system to fight off invaders; and beautiful skin, hair, and nails. This essential nutrient is frequently misunderstood, and there’s a lot of confusion about its various forms, benefits, dangers, and uses. Most people in the US get plenty of this vitamin from their diets, but, sadly, vitamin A deficiency is the main cause of blindness in developing countries. It’s ideal to get vitamin A entirely from food sources, such as eggs, fish, spinach, and carrots, as well as many others that you will learn about in this entry.

Description

Vitamin A helps boost immunity, keeps your eyes healthy, and ensures that your reproductive system functions properly. It’s also an antioxidant, which means it can help fight harmful compounds called free radicals.

There are two main forms of vitamin A that you can get from food:


	
Active vitamin A: This is fully formed and found only in animal-based products. The body can use this form right away as well as store it. It is made up of a group of compounds called retinoids. Retinoids have many different names, such as retinol, retinal, retinoic acid, and retinyl esters.

	
Pro-vitamin A: This type of vitamin A is not yet active in the body, but once it is eaten, it gets converted into active vitamin A in your tissues. This form is found in fruits and vegetables and is made up of a group of compounds called carotenoids. The most well-known carotenoid is beta-carotene, which is also a pigment that gives many fruits and veggies their bright colors.



Like other fat-soluble vitamins, vitamin A is stored in your body. This vitamin is mainly kept in the liver. When there’s a need for extra vitamin A, it’s discharged from the liver and travels to where it is needed.

Vitamin A is better absorbed when consumed with a fat. Also, beta-carotene in plants is absorbed more easily when the food is finely chopped or gently cooked, as this helps it to become more bioavailable through the tough cell wall.

Role in the Body


	
Supports normal heart, kidney, and lung function: Vitamin A helps make sure that the cells of these essential organs are replicating properly and also participates in their repair.

	
Eye health: Vitamin A is a component of the proteins that absorb light in the retina and keep your eyes healthy as they develop and as they age.

	
Immune health and cellular communication: Vitamin A is necessary for different kinds of immune cells to find their proper location and then communicate with other cells so they can take action against invaders like pathogens and bacteria.



Benefits


	
Reduces inflammation: Vitamin A is both a vitamin and an antioxidant. It can support the body by reducing the inflammatory process when it’s at optimal amounts.

	
Contributes to cell growth: Vitamin A is necessary for the proper growth and division of cells. This also means that it plays a role in preventing cancer, which is essentially cells receiving the wrong signals and growing out of control.

	
Improves skin health: While the exact mechanism isn’t fully understood, it seems that having the right amount of vitamin A can help prevent acne in some people. It’s also important for slowing down ultraviolet damage from the sun, which causes wrinkles and aging of the skin.

	
Contributes to eye health: Eating vitamin A–rich foods helps to keep your eyes healthy as you age, possibly because of its antioxidant effects and the fact that vitamin A produces the main pigments of your eyes.

	
Helps to prevent cancer: Studies have shown that consuming beta-carotene obtained from plants can help to prevent cancer. Interestingly, this effect is not shown for beta-carotene supplements.



Side Effects, Warnings, and Precautions

Active vitamin A is not quickly cleared from the body because it is a fat-soluble vitamin. This means that excess vitamin A builds up in fatty tissues. A chronic high intake of active vitamin A can turn the eyes and skin yellow. You can be at risk if you’re consuming a lot of foods high in active vitamin A, like liver, or taking high-dose supplements with active vitamin A. It’s important to get just the right amount of vitamin A, not too much and not too little. Too much can negate some of the beneficial effects of this amazing vitamin.


Signs of Deficiency


Vitamin A deficiency is uncommon in most developed nations. Some signs of mild deficiency can include dry skin or dry eyes. Eventually, vitamin A deficiency can lead to blindness, infertility, or delayed growth, but this level of severity is usually only seen in less developed parts of the world. Tragically, up to 500,000 malnourished children in the developing world lose their sight each year due to lack of vitamin A.

How Much You Need

Amounts of vitamin A are measured in retinol activity equivalents (RAEs) because of the varying levels of bioactivity (how they work in the body) of the different kinds of vitamin A (e.g., retinol versus carotenoids). Here are conversions for RAEs to other common measures of vitamin A:


	1 RAE = 0.001mg of retinol

	1 RAE = 0.006mg of beta-carotene

	1 RAE = 3.3 international units (IUs) of vitamin A



The Food and Drug Administration (FDA) is putting new labeling rules into effect in 2020–2021, stating that vitamin A amounts will be expressed in RAEs instead of IUs. Here are the most recent, updated reference ranges (amounts are per day):



	AGE

	MALE

	FEMALE




	0–6 months

	400mcg RAE

	400mcg RAE




	7–12 months

	500mcg RAE

	500mcg RAE




	1–3 years

	300mcg RAE

	300mcg RAE




	4–8 years

	400mcg RAE

	400mcg RAE




	9–13 years

	600mcg RAE

	600mcg RAE




	14–18 years

	900mcg RAE

	900mcg RAE




	19+ years

	900mcg RAE

	700mcg RAE




	70+ years

	900mcg RAE

	700mcg RAE




	Pregnancy

	–

	770mcg RAE




	Lactation

	–

	1,300mcg RAE






Tolerable Upper Levels




	AGE

	AMOUNT PER DAY




	0–12 months

	600mcg




	1–3 years

	600mcg




	4–8 years

	900mcg




	9–13 years

	1,700mcg




	14–18 years

	2,800mcg




	19+

	3,000mcg





Best Way to Consume

Vitamin A is plentiful in many foods that are widely available—from eggs and canned fish to many different vegetables and fruits, so the vast majority of people don’t need to take a supplement, as long as their meals are balanced.

Natural Food Sources

Animal-based sources include:



	FOOD (SERVING)

	VITAMIN A (MCG RAE)




	Liver, beef (3 ounces)

	6,600




	Herring, pickled (3 ounces)

	220




	Milk, whole (1 cup)

	150




	Egg (1 large)

	75




	Cheese (1 ounce)

	60–85




	Sardines (3 ounces)

	92




	Tuna (3 ounces)

	55




	Herring oil (1 tablespoon)

	13.6




	Cod liver oil (1 tablespoon)

	13.5





Some vegan sources include:



	FOOD (SERVING)

	BETA-CAROTENE (MG)




	Spinach, cooked (½ cup)

	6.9




	Carrots, chopped, cooked (½ cup)

	6.5




	Collards, cooked (½ cup)

	5.8




	Carrots, raw (1 medium)

	5.1




	Cantaloupe, chopped (1 cup)

	3.2




	Sweet potato (1 whole)

	1.4




	Bell pepper, red, chopped, raw (½ cup)

	0.177






RECIPE


Golden Immunity Soup

Serves 2

This recipe is packed with vitamin A. Make a large batch that you can meal prep and enjoy throughout the week! Serve this soup with some whole-grain bread.


	¼ small yellow onion, peeled and diced

	½ tablespoon extra-virgin olive oil

	1 clove garlic, minced

	¼ teaspoon ground turmeric

	1 cup low-sodium vegetable broth

	1 cup water

	¼ cup lentils

	1 medium stalk celery, chopped

	¼ cup cubed sweet potato

	1 medium carrot, peeled and chopped

	½ medium zucchini, chopped

	3 ounces canned diced tomatoes

	¼ teaspoon dried oregano

	¼ teaspoon crushed red pepper

	⅛ teaspoon salt

	⅛ teaspoon ground black pepper

	¼ cup chopped kale

	1 sprig fresh thyme




	In a large pot over medium heat, sauté onion in oil 3–5 minutes.

	Add garlic and turmeric and cook another 1–2 minutes. Add broth and water and bring to a boil.

	Add remaining ingredients, except for kale and thyme. Let simmer 40 minutes.

	Add kale and thyme and cook 5 minutes or until kale is wilted.

	Serve immediately.



PER SERVING

Calories: 181, Fat: 4g, Protein: 8g, Sodium: 345mg, Fiber: 6g, Carbohydrates: 31g, Sugar: 8g, Vitamin A: 8,193IU or 395mcg RAE






Amino Acids, Branched Chain (Isoleucine, Leucine, and Valine)


If you are into muscle building, you’ve probably heard of, or maybe even tried, branched-chain amino acids. Within the category of essential amino acids (AAs) are three special ones called branched-chain amino acids (BCAAs). The term “branched chain” refers to their chemical composition and the way they are linked together in a branching formation. These amino acids have important and specific roles both in normal body functions and in alleviating some serious medical conditions. Branched amino acids are a popular supplement, especially in the body-building community, but they are also in many foods that you are likely already eating. This entry will explore the pros and cons of these special amino acids.

Description

Muscle protein synthesis occurs continuously in an attempt to replace the protein that is lost during protein breakdown. To synthesize new proteins, your body needs a sufficient amount of all essential amino acids—including branched-chain amino acids—as well as all nonessential amino acids. The BCAAs are used by the muscles, the heart, and the endocrine (hormone producing/regulating) system. The three BCAAs are:


	Isoleucine

	Leucine

	Valine



Some people take supplements that contain BCAAs hoping they will help pump up their muscles and boost their exercise performance and recovery. However, while BCAAs can increase muscle protein synthesis, they can’t do so optimally without the other essential amino acids, such as those found in complete protein sources.

Some studies show that taking supplemental BCAAs helps with muscle building and reduces post-workout fatigue, while other studies show the opposite. The jury is still out on whether supplementing is ideal, but we do know that you should eat high-protein foods at most meals of the day. Doing so will help ensure you are meeting your needs because many foods containing protein (such as meat, fish, dairy, and tofu) also contain BCAAs.

In the hospital setting, BCAAs are given to patients who have liver disease, dyskinesia, and anorexia because it has been shown that they help with messaging mechanisms in the brain.

Role in the Body

The different branched amino acids have different functions in the body:

ISOLEUCINE:


	Involved in muscle metabolism

	Important for immune function

	Assists with hemoglobin production

	Is part of the body’s energy regulation system



LEUCINE:


	Helps regulate blood sugar levels

	Is critical for protein synthesis and muscle repair; also stimulates wound healing

	Produces growth hormones; leucine helps to activate a compound called mTOR, which helps cells to grow

	Helps with signaling between cells to ensure proper building of proteins



VALINE:


	Works in partnership with the other BCAAs to build muscle tissue and other proteins in the body

	Helps with nitrogen balance in the body by working to eliminate extra nitrogen from the liver, preventing toxicity

	Is a “glucogenic amino acid,” meaning it can be converted into glucose for energy



Benefits

Following are some benefits of BCAAs:


	Build and maintain muscle

	Help reduce muscle soreness after a workout

	Leucine may decrease appetite, which can be helpful for weight management

	Provide an energy source in times of need

	Assist with proper cell signaling, especially during serious medical stress

	Help to preserve muscle mass



Side Effects, Warnings, and Precautions

Consuming only BCAAs, or a disproportionate amount, without all the other essential amino acids may actually increase muscle protein breakdown. This is because all amino acids are needed for muscle protein synthesis. If only three essential amino acids are consumed, then protein breakdown is the only way the body can get the other amino acids required for synthesizing protein. Studies have shown a reduced muscle protein turnover during high BCAA intake. The turnover of protein is responsible for increased muscle efficiency. A reduction will significantly decrease muscle strength in the long term.

Some studies also suggest that taking a high amount of BCAAs may induce insulin resistance by activation of mTOR. High doses of BCAA supplements can be harmful and can cause side effects such as nausea and headaches. They can also interfere with certain medicines, so make sure you talk with your doctor and dietitian if you take them as a supplement.

Overall, there is no strong evidence to support BCAA supplementation, especially in healthy individuals. Many trials have actually found negative effects of high BCAA intake. By getting all of your protein needs met by a variety of foods, you can ensure that proteins in your body are well balanced.

Signs of Deficiency

Typically, only people with generalized protein deficiency are deficient in BCAA. If you are getting sufficient protein from food throughout the day, you are also getting enough BCAA. The signs of deficiency are the same as overall low protein, such as:


	Muscle wasting

	Weakness and fatigue

	Trouble concentrating



How Much You Need

There are no official recommendations in the US for BCAA intake outside of the suggestions for overall protein intake. Recent studies indicate that BCAA needs may be as high as 67 milligrams per pound of body weight. An average daily intake of 15–30 grams of BCAA from the diet should meet most people’s daily requirement. This amount can be easily obtained from food sources.

Best Way to Consume

Getting BCAAs from complete protein sources is ideal, as they contain all the essential amino acids. Fortunately, BCAAs are abundantly found in many foods and whole-protein supplements. This makes BCAA supplements unnecessary for most people, especially if they consume enough protein in their diet. If you are unable to eat enough protein, or if you have certain medical issues, BCAA supplementation may be warranted and beneficial.


Natural Food Sources




	FOOD (SERVING SIZE)

	BCAA (G)

	FOOD (SERVING SIZE)

	BCAA (G)




	Chicken (3 ounces)

	3

	Milk, any variety (1 cup)

	2




	Beef (3 ounces)

	3

	Tofu and tempeh (3 ounces)

	0.9–2.3




	Wild salmon (3 ounces)

	2.9

	Egg (1 large)

	1.3




	Beans and lentils, cooked (1 cup)

	2.5–3

	Quinoa (1 cup)

	1




	Cottage cheese (½ cup)

	2.3

	Nuts (1 ounce)

	0.7–1





RECIPE

Protein Booster Breakfast Skillet

Serves 1

Get your protein boost first thing in the morning. This veggie-forward dish will leave you energized for a productive day.


	½ tablespoon extra-virgin olive oil

	¼ small onion, peeled and chopped

	1 clove garlic, minced

	½ small sweet potato, chopped

	3 ounces tempeh, chopped

	½ small red bell pepper, seeded and chopped

	¼ cup black beans, rinsed and drained

	1 large egg

	Pinch salt

	Pinch black pepper

	1 tablespoon chopped fresh cilantro

	4 cherry tomatoes, halved




	Heat oil in a medium skillet over medium heat. Add onion and garlic. Cook 1–2 minutes.

	Add potato, tempeh, bell pepper, and beans. Cook about 8–10 minutes or until potatoes are cooked through.

	In the meantime, prepare egg in a small skillet to your liking.

	When vegetables are cooked, add salt and pepper. Transfer to a serving bowl.

	Serve egg over veggies, top with fresh cilantro and tomatoes, and enjoy!



PER SERVING

Calories: 437, Fat: 19g, Protein: 28g, Sodium: 543mg, Fiber: 8g, Carbohydrates: 39g, Sugar: 7g






Amino Acids, Essential (Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine, Tryptophan, and Valine)


Amino acids (AA) are the building blocks of protein. Protein is one of the three essential macronutrients, along with carbohydrates and fat, that you need to consume daily. Your body can make some amino acids but others you have to get from the foods you eat. Out of twenty total amino acids in your body, there are nine that are essential. They are histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine. Three of these essential AAs are called branched-chain amino acids (BCAAs) and are covered in the previous section, “Amino Acids, Branched Chain.”

Description

Amino acids are classified by whether or not they can be made by the body. Out of the twenty AAs that you use to make proteins, you need to get nine from the foods you eat; these are classified as “essential.” Of the remaining eleven, five are considered “nonessential,” meaning you can create them without having to eat them, and six are considered “conditionally essential,” because you can only make them if you consume enough protein and other nutrients. In times of increased need, such as during severe illness, injury, or other stress to the body, you may need to consume these conditionally essential AAs like you would essential AAs.

In a nutshell:


	The nine essential amino acids are histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine.

	The six conditionally essential amino acids are arginine (this AA is actually essential for children), cysteine, glutamine, glycine, proline, and tyrosine.

	The five nonessential amino acids are alanine, asparagine, aspartic acid, glutamic acid, and serine.



Role in the Body


	
Muscle creation and maintenance: Amino acids are the building blocks of proteins, which make up your muscles and tissues. Muscle cells turn over constantly and require protein to be remade and repaired. That’s why it’s important to also consume enough carbs and fats during meals so that protein can be used for muscle and tissue synthesis and repair.

	
Bone health: Protein helps ensure proper bone development in kids and healthy bones throughout life. Sufficient protein intake in older adults can help to prevent bone fractures.

	
Weight loss and weight management: Protein is necessary for your fullness mechanisms to work properly. It helps to reduce hunger and boost your metabolism. Some studies show that protein intakes consisting of 25–35 percent of your calories may help you lose weight and keep it off.

	
Repair and maintenance: Amino acids are part of every single cell and tissue in the body, and a steady supply of them is needed for the constant rebuilding and repairing processes.

	
Creation of enzymes: The compounds needed to speed up chemical reactions in the body—enzymes—are made of amino acids. Different combinations of amino acids create different enzymes. It takes one hundred to one thousand amino acids strung together to build an enzyme. Enzymes ensure that all kinds of chemical reactions, such as food digestion, happen efficiently.

	
Immune system health: The ultimate protective barrier, your skin, is made from protein. Inside the body, other parts of the immune system such as antibodies and clotting factors are also made from amino acids.

	
Maintenance of healthy blood sugar levels: Insulin, the messenger hormone that tells cells to take in sugar (glucose) from the blood, is made of fifty-one amino acids.

	
Help to form the key neurotransmitters: Chemical messengers called neurotransmitters help transmit signals in the body. Three of these neurotransmitters—epinephrine, norepinephrine, and serotonin—affect mood and mental behavior. The essential AA tryptophan is needed for the synthesis of serotonin. Other AAs are also used by the brain to create various other neurotransmitters. The AAs act as precursors to the neurotransmitters, which means that they go through a series of chemical reactions and pairings with other compounds to ultimately produce neurotransmitters.

	
Energy source: AAs form protein, which is not the body’s preferred energy source, but in times of need, it can be used for energy.



Benefits


	Promotes healthy muscle function

	Plays a role in weight loss and maintaining a weight

	Contributes to a healthy immune system and fewer illnesses

	
In adequate amounts, assists in strengthening bones and reducing fracture risk

	Promotes healthy hair, skin, and nails

	Speeds up recovery from illness and injury

	Provides energy if other sources are insufficient

	May help lower blood pressure



Side Effects, Warnings, and Precautions

If there are not sufficient carbohydrates and fats for energy, the body will begin to break down muscles for this purpose. That’s why it’s important to ensure that you are getting plenty of complex carbs and healthy fats, so that AAs can do all the essential functions that only they can do, instead of being used for energy.

While there’s no upper limit for AA/protein amounts, people with kidney problems often need to avoid excess protein, as this can put a strain on the kidneys. Your doctor and dietitian should be consulted about how much protein you need if this is the case, as it will vary depending on the type of kidney condition.

Signs of Deficiency

Mild protein deficiency (which is an overall low intake of all the various AAs) is actually quite common, and many people are at risk, in particular the elderly and people with illnesses. Athletes and those recovering from an injury or surgery require more protein as well. Being deficient in specific amino acids is not very common, but can occasionally happen with ones like tryptophan. This can impact some of the specific functions it has, like serotonin production. People who don’t consume enough tryptophan may experience symptoms such as increased feelings of sadness and depression, since serotonin helps to regulate mood.

Globally, protein deficiency is a huge problem, affecting the growth and development of millions of children and the health of many adults. Kwashiorkor is a severe form of protein malnutrition that typically occurs in areas with insufficient food supply or famine. Children with kwashiorkor lose muscle mass and often have edema (accumulation of fluid beneath the skin due to the protein imbalance), weak immune systems, and anorexia.

Signs of deficiency can include:


	Increased appetite, which can, over time, lead to weight gain

	Loss of muscle mass

	Weakened immune system and increased susceptibility to infections

	Fatty liver

	Hair thinning and loss, weak nails, dry and flaky skin

	
Weakened bones and increased fractures

	Edema (swelling of the skin due to fluid buildup)

	Stunting and delayed growth in children



How Much You Need

The amount of protein (which includes all of the amino acids) you need depends on several factors, such as muscle mass, activity level, age, and weight, among others. There is no specific recommendation for AAs, since they are encompassed in the protein recommendations. Usually, protein needs are calculated based on body weight. The current Recommended Daily Allowance (RDA) for adults is 0.8 gram per kilogram, or 0.4 gram per pound of weight. This is likely enough for the minimal amount that most people need, but more recent research seems to indicate that this is below optimal. Following are general guidelines you can use to figure out some overall recommendations.



	AGE

	MALE

	FEMALE




	0–6 months

	9g/day

	9g/day




	7–12 months

	11g/day

	11g/day




	1–3 years

	13g/day

	13g/day




	4–8 years

	19g/day

	19g/day




	9–13 years

	34g/day

	34g/day




	14–18 years

	52g/day

	46g/day




	19–30 years

	56g/day

	46g/day




	31–50 years

	56g/day

	46g/day




	51+ years

	56g/day

	46g/day




	Pregnancy

	–

	71g/day




	Lactation

	–

	71g/day





Best Way to Consume

Almost all foods have some protein, and there are many excellent plant and animal sources. Many people would benefit from shifting to a more plant-based diet, and it’s a good idea to try to eat plant sources of proteins for at least one third to one half of all meals. When you consume plant proteins, you’re also getting all the other benefits that come with them, such as antioxidants, phytonutrients, vitamins, and minerals.

Fish is one of the top animal sources because it also contains healthy fats (omega-3s) and other valuable nutrients. There are other animal sources that tend to have more protein than most plant sources, but be cautious of excess red meat and fatty cuts of meat—the saturated fat in these cuts is the least-healthy type of fat and can lead to increased inflammation, a higher risk of heart disease, and other health problems.


Natural Food Sources


Some animal-based food sources include:



	FOOD (SERVING SIZE)

	PROTEIN (G)




	Tuna (1 cup)

	39




	Cottage cheese, 2% fat (1 cup)

	27




	Chicken breast, roasted without skin (3 ounces)

	23




	Lean beef, cooked (3 ounces)

	22




	Greek yogurt, nonfat (6 ounces)

	17




	Egg (1 large)

	6





Some plant-based/vegan sources include:



	FOOD (SERVING SIZE)

	PROTEIN (G)




	Seitan (3½ ounces)

	25




	Tofu (3½ ounces) (protein content varies depending on soft versus firm)

	10–19




	Lentils, cooked (1 cup)

	18




	Quinoa, cooked (1 cup)

	8




	Almonds (2 tablespoons)

	6




	Hempseed (2 tablespoons)

	6




	Oats, raw (½ cup)

	6




	Hummus (¼ cup)

	5




	Broccoli, raw, chopped (1 cup)

	3






RECIPES


Hummus Baked Chicken with Quinoa and Zucchini

Serves 1

Hummus is delicious, is rich in protein, and provides a good source of iron. It also has a lot of heart-healthy fats. This recipe has 34 grams of protein and all of the essential amino acids.


	½ cup chopped zucchini

	½ medium green bell pepper, seeded and chopped

	1 tablespoon extra-virgin olive oil

	Pinch salt

	Pinch black pepper

	3 ounces boneless, skinless chicken breast, chopped into strips

	4 tablespoons hummus

	Juice of ½ medium lemon

	¾ cup cooked quinoa




	Preheat oven to 450°F. Line a baking sheet with aluminum foil or spray with nonstick spray.

	In a large bowl, combine zucchini and bell pepper with oil, salt, and pepper, then spread onto baking sheet.

	Add chicken breast to the baking sheet and evenly coat with hummus.

	Squeeze lemon juice over the chicken and veggies.

	Bake 30–40 minutes or until chicken is cooked to an internal temperature of 165°F.

	Serve chicken and vegetables immediately with quinoa, or let cool, cover, and store in the refrigerator.



PER SERVING

Calories: 506, Fat: 23g, Protein: 32g, Sodium: 564mg, Fiber: 9g, Carbohydrates: 44g, Sugar: 5g

Peanut Noodles with Tofu

Serves 1

Soba noodles are packed with protein and B vitamins. Combined with tofu and peanut butter, this Asian-inspired dish serves 30 grams of protein.


	1 tablespoon extra-virgin olive oil

	1 small red bell pepper, seeded and chopped

	½ cup broccoli florets

	4 ounces firm tofu, cubed

	2 tablespoons peanut butter

	2 tablespoons water

	1 tablespoon plus 1½ teaspoons fresh lime juice, divided

	2 teaspoons coconut aminos (or soy sauce)

	1 teaspoon hot sauce

	Pinch salt

	Pinch black pepper

	¾ cup soba (buckwheat) noodles, cooked

	1 tablespoon chopped peanuts, for garnish




	Heat oil in a medium skillet over medium heat. Add bell pepper and broccoli and sauté 5–6 minutes. Add tofu and cook 3 more minutes.

	Add peanut butter, water, 1 tablespoon lime juice, coconut aminos, and hot sauce. Mix until the consistency is creamy. Add more water if desired. Add salt and pepper.

	Add cooked noodles and stir to cover in peanut butter mixture. Transfer to a large serving bowl.

	Serve with a sprinkling of crushed peanuts and a drizzle of remaining lime juice.



PER SERVING

Calories: 576, Fat: 37g, Protein: 25g, Sodium: 631mg, Fiber: 6g, Carbohydrates: 40g, Sugar: 9g
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