Protein
Introduction
What do you think of when you hear the word protein? Meat? Beans? Strong? Life? Many people think of muscle and fitness. Protein does have something to do with life and vitality, because protein is a necessary component of every cell. Protein is necessary for a person to grow to his or her potential and to fight infection and disease.

You are looking at a package of proteins when you look in a mirror. All the parts of your body that you see are made up of protein, even the inside parts of your body that you can't see. Genes, hormones and enzymes are also proteins.

The Greek word protein means first place. Sometimes we place a lot of importance on protein over the other two classes of nutrients that give us energy - carbohydrates and fat. We may have grown up thinking that a meal isn't a meal unless it includes some meat. In planning our meals, we might first think of what meat we will have and then select other foods to go with it. However, we now know that we need to plan our meals in reverse - plan a meal to include complex carbohydrates, such as, whole-grain breads and cereals, vegetables, fruit, milk and then maybe add a little meat A healthy diet is based on foods that come from plants, and we need to add a little animal products to round out our diets.

There are many different kinds of protein. It is not just one substance. All of the nutrients that give us energy such as protein, carbohydrates and fat are made up of carbon, hydrogen and oxygen. But only proteins have nitrogen. This makes the structure and role in health special. Nitrogen is essential for life.

Food Guide Pyramid Review:
The USDA Department of Agriculture developed the Food Guide Pyramid to help you see what food you and your family should eat each day for good health. Foods that make similar nutritional contributions are grouped into basic food groups. The pyramid also lets you know how many servings of each of the food groups are needed each day. Eat some food from each of the basic food groups in the pyramid and eat the recommended number of servings.

The pyramid is based on getting the greatest number of servings from plant foods - bread and cereals, vegetables and fruits. Food groups based on animal products are toward the top - the milk and the meat food groups. Although animal products make important contributions to our diet, we need to eat the recommended number of servings daily and also make lower fat choices to avoid getting too much saturated fat in our diet. We need to eat a little meat with a lot of plant foods. Selecting plant foods high in protein is healthful.

Activity:
Look at the Food Guide Pyramid and write down the name of foods that give you protein in as many basic food groups as you can.

What You Will Learn:
In this lesson, you will learn that protein is a nutrient. You will learn about how it is put together (structure) and what the functions of protein are. You will learn which foods provide protein, including animal and plant foods, and which foods are the best sources of protein for your body. With this information, you will be able to decide which foods will be the best sources of protein for your family.

What is protein?
Protein is one of the three macronutrients that your body needs for survival. Macronutrients are nutrients our bodies need in large amounts. The other two macronutrients are carbohydrates and fat. Proteins supply the same amount of energy as carbohydrates. One gram of protein gives about 4 calories when it is combined with oxygen in the body. The body's primary need is for energy. It will ignore the special functions of protein if it needs energy and no other source is available. However, we don't want our body to have to rely on protein for energy. It needs to be used for important body building, repair and maintenance work Getting the amount of carbohydrates we need is important in order that protein won't be used as a source of energy

What Proteins Do:
Some of the functions of proteins include:
· Build and repair all body tissues. 

· Regulate body processes. 

· Maintain fluid balance. 

· Form hormones and enzymes. 

· Help form antibodies to fight infection. 

· Supply energy. 

Protein is a part of every living cell. Many different kinds of proteins form vital parts of the body. Examples include muscles, connective tissue and other tissues such as skin, proteins in blood, enzymes, hormones and immune bodies.

If you don't count water, protein is the most plentiful substance in your body. If all the water were squeezed out of you, about half of your dry weight would be protein. About one-third of protein is in muscle, about a fifth is in bone and cartilage. About a tenth is in skin. The rest is in the other body tissues and fluids. Blood contains several dozen proteins alone. Hemoglobin, one of the proteins in blood, carries oxygen from the lungs to the tissues and brings carbon dioxide back from the tissues to the lungs. Most of the hemoglobin molecule is protein.

We need proteins all of our life for growth and maintenance. There are special times in our life when we need more protein. These include periods of rapid growth such as in infancy, childhood, teen-age years, pregnancy and when breast-feeding. Our needs for proteins increase when we are sick and when we are recovering from an injury or surgery.

Proteins in body tissues are in a constant state of exchange. Some molecules are always breaking down and others are being built as replacements. This constant turnover explains why our diet must supply adequate protein daily even when we no longer need it for growth.

Proteins regulate body processes to maintain fluid balance. Proteins in the blood called albumin and globulin help maintain the body's fluid balance by keeping water in the blood. Blood proteins have the ability to attract and keep fluid in the bloodstream. If a person doesn't eat enough protein, eventually the amount of protein in the blood decreases. Blood pressure then can force excessive fluid out of the blood vessels and into the spaces between the cells. As more and more fluid pools in these spaces, swelling or edema results. Other conditions, such as pregnancy and heart failure, can also lead to edema. If a person suffers from protein malnutrition, if they are fed protein along with other needed nutrients, their bodies can make more blood proteins. The fluid is then attracted back into the bloodstream, and the swelling or edema disappears. Proteins help in the exchange of nutrients between cells and the fluids between the cells. When one has too little protein, the fluid balance of the body is upset, resulting in the tissues holding abnormal amounts of liquid and becoming swollen.

Proteins form hormones and enzymes. Many chemical substances called hormones are proteins. Hormones control such processes as growth, development and reproduction. The thyroid hormone regulates your body's metabolic rate. Insulin hormone regulates the concentration of blood glucose and its transportation into cells, necessary for the brain and nervous system to function.

Almost all enzymes are proteins. Enzymes are proteins. They speed up chemical reactions within every cell. Without enzymes, the cells could not function.

Proteins help form antibodies to fight infection. Other proteins in the body help us fight diseases. Antibodies are proteins in the blood that help protect the body from disease. They are giant protein molecules that circulate in the blood and present a defense against viruses, bacteria and other foreign agents. When your body is invaded by a virus, it enters the cells and multiplies there. If viruses were left free to multiply and be harmful to your body, they would soon overwhelm it with the disease they cause, whether it is a virus that causes flu, measles, smallpox or the common cold.

Once the body has manufactured antibodies against a particular disease agent, such as flu, the cells never forget how to produce them. The next time that virus invades the body, the antibodies will respond even more quickly. This is the way the body acquires immunity against the diseases it is exposed to.

Blood clotting - Blood is a liquid but can turn solid within seconds when you get a cut. When you cut yourself, a fast chain of events leads to the production of fibrin, a stringy, insoluble mass of protein fibers that plugs the cut and stops the leak. Later, more slowly, a scar forms to heal the cut.

Vision - The cells in the retina of the eye contain light-sensitive pigments made up of protein. The protein responds to light by changing its shape, thus beginning the nerve impulses that carry the sense of sight to the higher centers of the brain.

Energy - Proteins can supply your body with energy, but your body prefers to use energy from carbohydrates and fats and save protein for its important functions as discussed above. About 10% of body energy comes from proteins. Most cells more readily use carbohydrates and fats for energy. When you eat more protein than you need, it's broken down and stored as body fat, not as a reserve supply of protein. Be sure to get the calories you need to meet your energy needs in order that your body won't have to use protein for its source of energy.

Proteins are Made of Building Blocks Called Amino Acids
Proteins in food and in your body are made up of 20 different amino acids. The 20 common amino acids that are found in our diets are assembled into the thousands of different proteins needed by the body. Amino acids form the building blocks of proteins. How the amino acids are put together or arranged depends on what kind of protein is made. In just one cell in your body, 10,000 different proteins may exist. Each protein would have a different arrangement of amino acids. All amino acids contain carbon, hydrogen, oxygen and nitrogen. Sometimes they also contain sulfur. A group of amino acids held together by linkages form proteins.

Proteins in food that you eat are broken down inside your body into amino acids. When you eat a protein food, the protein is separated into many clumps of amino acids. The clumps are then separated further into single amino acids, which are absorbed from the intestine and carried by the blood to the liver. As soon as they leave the liver and are carried by the blood to different tissues, they are reassembled into the special combinations that make the proteins to replace cell material that has worn out, to add to tissue which needs to grow, or to make some enzyme or hormone or other active compound.

If any amino acids are left over, they cannot be stored in the body for use at a later time. Instead, they are returned to the liver and stripped of their amino groups. The nitrogen leaves the body mainly as urea through the urine, but the carbon, hydrogen and oxygen fragments that are left can be used to provide energy. If the energy is not needed immediately, the fragments can be converted to fat and stored for use at a later time.

Amino Acids in Protein
Proteins are made up of amino acids. The kinds and amounts of amino acids in a protein determine its nutritive value. We get protein from both animal and plant foods. During the Stone Age, our ancestors got most of their protein from plants. Much later, our ancestors began eating meat. Today, most of the protein we eat comes from animal products.

Animal proteins, such as animal muscle (meats), milk and eggs, can supply all of the amino acids in about the same proportions in which they are needed by the body. These are rated as having a high nutritive value. Animal proteins are considered high-quality proteins or complete proteins. They can support body growth and maintenance because they contain all of the essential amino acids in sufficient amounts.

Plant proteins are usually thought of as low-quality proteins or incomplete proteins. This means that single plant proteins cannot easily support body growth and maintenance because each protein lacks adequate amounts of one or more essential amino acids. If you eat foods that contain low-quality protein or foods that do not provide an appropriate balance of all nine essential amino acids, you will also need to eat some high-quality protein to get enough of the essential amino acids needed for protein synthesis. Proteins from plant foods such as fruits, vegetables, grains and nuts supply important amounts of many amino acids, but they do not supply as good an assortment as animal proteins do. Their nutritive value is lower. The proteins from some of the legumes, especially soybeans and chickpeas, are almost as good as those from animal sources. Grains, nuts and legumes are more concentrated sources of amino acids than fruit and vegetables.

To have the nutritive value of the mixture of proteins in our diets rate high means that we need only a portion of the protein to come from animal sources. So, when we eat a meal of red beans and rice, we need a glass of skim milk to round out the protein that we need. We do not need to have ham or other meat with the red beans, too.

As a rule, since Americans eat foods with proteins of high nutritive value regularly, they don't need to be concerned about the adequacy of the amino acids they get. Rather, the concern is with eating too much protein from animal sources, which generally are more expensive and are higher in saturated fats than plant sources. Since meats contribute so much saturated fat to our diet, we need to select meat that is lower in fat.

Foods That Give Proteins
Food proteins from animal sources are generally of higher quality than proteins from plant sources. Meat, poultry, fish, eggs, milk, cheese and yogurt provide all nine essential amino acids. Because of that, they are often referred to as complete proteins.

Legumes such as beans and peas, seeds and nuts supply protein, also. In smaller amounts, so do grain products and many vegetables. Plant proteins, except soy, lack one or more essential amino acids. However, when you eat a variety of foods, you get all the amino acids your body needs. Eat a variety of plant foods - legumes, nuts, seeds, grains, vegetables and fruits and enough calories throughout the day. Whatever amino acid one food lacks can come from other foods you eat during the day.

Food tip: What is the most nutrient-dense source of protein? Water-packed tuna, which has over 80% of calories as protein, followed by chicken breast without skin.
If you eat a plant protein that has one or more limiting amino acids, getting that amino acid from eating another food or foods can make up for the shortfall in the first. This is called complementing or eating together foods whose amino acids are collectively in proportion with what your body needs, although individually they are not. Some examples of good pairs of plant proteins that together give all of the amino acids needed are as follows:

· Legumes (starchy beans, peas and lentils) paired with grains 

· Peanut butter sandwich 

· Red beans and rice 

· Baked beans and wheat bread 

· Lima bean and rice casserole 

· Bean burrito (bean filling in corn tortilla) 

· Split pea soup and rye bread 

· Bean chili and wheat toast 

· Legumes (starchy beans, peas and lentils) paired with nuts and seeds 

· Snack mix of roasted soybeans, nuts and seeds 

· Hummus (ground chickpeas and sesame seeds) 

· Tofu dishes with sesame seeds 

Power Buy: Legumes
Legumes are plants with seed pods that contain one row of seeds. They include garden peas, green beans, red beans, lima beans, pinto beans, black-eyed peas, garbanzo beans, lentils and soybeans. Dried varieties of the seeds give an impressive contribution to the protein, vitamin, mineral and dietary fiber content of a meal.

Legumes are a power buy. Legumes are a very inexpensive source of protein that can meet your protein needs. A bonus of legumes is that they contain many other nutrients.

Although legumes are a source of incomplete protein, combine them with rice, corn or other grains or with small amounts of complete protein in meat, eggs or cheese to provide a high-quality protein balance.

Legumes are versatile. They can be used in many ways. You can make tasty soups, salads, casseroles, dips and chili with legumes. They can even be mashed and combined with other ingredients for a sandwich filling. Try to include legumes in your meals at least two to three times a week for maximum health benefits.

Tip: Problems with intestinal gas when eating legumes?
If you have avoided eating legumes because they may give you intestinal gas, there are some things you can do to help avoid this problem. When you first add beans to your diet, they may cause intestinal gas. Lima beans, split peas and lentils are less likely to do so than the others, so start with them. Eat small amounts of legumes at first and give your gastro-intestinal tract a few weeks to adjust.

An enzyme preparation called Beano is also available. You can buy it in the store. Taken right before a meal, it helps digest the indigestible carbohydrates in beans that contribute to intestinal gas.

Cooking tip:
Most legumes except lentils need to be softened before cooking. Soak them overnight. Or, boil for two minutes, uncovered. Remove from heat, cover, and let stand one hour. Discard the soaking water. This liquid is loaded with indigestible carbohydrates. Then add seasoning and fresh water for cooking. Keep in mind that dried beans double or triple in volume as they cook.

Nutrition Labeling of Meat and Poultry Products:
Nutrition labeling is mandatory for most processed meat and poultry foods, such as chicken franks, meat burritos and pepperoni pizza. Single-ingredient, raw meat and poultry products, such as ground beef, chicken breasts and whole turkey, are subject to a voluntary nutrition labeling. According to the guidelines of the voluntary program, supermarkets can use labels or point-of-purchase materials, such as brochures, posters and signs, to provide nutrition information.

Nutrition Labeling of Protein:
Protein is required on nutrition labels. The amount of protein in one serving of the product is given in grams (g). However, the nutrition labels do not have to provide information on the % Daily Value for protein. The % Daily Value for protein is optional on the nutrition label.

How Many Servings from the Meat and Beans Group Do We Need Each Day?
The Food Guide Pyramid recommends two to three servings each day of foods from this group. The total amount of these servings should be the equivalent of five to seven ounces of cooked lean meat, poultry or fish per day.

What Counts as a Serving from the Meat and Beans Group? 

· Count two to three ounces of cooked lean meat, poultry or fish as a serving. A three-ounce piece of meat is about the size of an average hamburger, or the amount of meat on a medium chicken breast half. 

· Count one-half cup of cooked dry beans or one egg as one ounce of lean meat. 

· Count two tablespoons of peanut butter or one-third cup of nuts as one ounce of meat. 

How Much Protein Do You Need?
You need to balance protein you eat with losses from the urine, feces, skin, hair, nails and from other ways. This maintains the body in a steady state of protein balance.

If someone is growing, pregnant or recovering from an illness or surgery, that person needs to eat more protein in order to produce new tissues. That person's needs for protein increases. You need to also get the amount of calories your body needs in order that amino acids are not used for energy. Your body prefers to use calories from carbohydrate and fat for energy and save calories from protein for important bodily functions

Dietary Reference Intakes were introduced in 1997. It includes the Recommended Dietary Allowances (RDAs). Each nutrient is being studied and recommended intake revised or updated based on current research. At present, the Recommended Dietary Allowance of protein for adults is 50 g, based on 10 percent of a 2,000 calorie reference diet. The following chart shows the amounts of protein needed daily for different calorie levels:
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Calories
	1,600
	2,000
	2,200
	2,500
	2,800
	3,200

	Protein
(g for grams)
	46g
	50g
	55g
	65g
	70g
	80g

	
	
	
	
	
	
	


Review of Food Guide Pyramid:
Write down the answers to these questions:
1. Which food groups are good sources of protein? 

2. Where in the pyramid are they located? 

3. How much protein do you need each day? 

4. What are inexpensive sources of protein? 

5. What tasty ways can you prepare legumes? 

Web Sites to Visit:
www.eatchicken.com - Healthy recipes and general information about chicken.

Beeftips.com - Information on Beef Safety, Low-Fat Ways to Cook Beef, and Lean and Healthy Beef Recipes.

Beef Nutrition Information and Fact Sheets
Pork Nutrition Facts, Recipes, and Cooking Tips
American Egg Board - Information on Egg Facts, Food/Nutrition, Egg Recipes, and Egg Safety.

Summary
In this lesson, you learned that protein is one of the three nutrients that supplies calories. Your body prefers to use the protein calories for its important work and use calories from carbohydrates and fat for energy. Protein helps build and repair all body tissues, regulates body processes, helps form antibodies to fight infection and supplies energy. The milk group and meat and beans group of the Food Guide Pyramid include foods that provide complete or high quality protein. The bread and cereal group and the vegetable group provide sources of incomplete protein. Pair plant proteins to maximize the protein value. Plan your meals around plant foods that include legumes, rice, whole-wheat breads, vegetables and fruits and round them out with low-fat animal foods. Follow the Daily Food Guide.

