Phytochemicals - Yet Another Reason to Eat Your Plant Foods
Introduction
What if you could eat something which was guaranteed to reduce your risk of heart attack and stroke? What if you found out that it also prevents many kinds of cancer? Would you eat it? Well, there is something that you can eat that will do just this - it is plant foods.

Eating more broccoli, tomatoes, citrus fruits, onion, soy beans and other plant foods may help to protect you against several chronic diseases such as heart disease and cancer.

And it is not just because of the nutrients they contain. It is more likely because of the chemicals found in these foods - phytochemicals.

Food Guide Pyramid
The United States Department of Agriculture developed the Food Guide Pyramid to help people decide what foods to eat each day for good health. The pyramid also gives information about how many servings to eat each day from each of the food groups.

Activity:
Look at the Food Guide Pyramid and write down the name of some foods that you think might contain phytochemicals.

What are Phytochemicals?
Phytochemicals (pronounced fi-toe/chemicals) might sound like something you would want to avoid, but in reality these naturally occurring components in fruits, vegetable, legumes and grains are worth embracing.

The term phytochemicals means chemicals found in plants. They give a plant its color, flavor and smell, and are a part of a plant's natural defense system. It is these defense qualities in phytochemicals that have researchers intrigued because those same qualities may also benefit humans. Researchers believe that phytochemicals could go a long way in helping to reduce the risk for several chronic diseases including heart disease and cancer.

How Do Phytochemicals Work? 

So far, scientists know of more than 3,000 different phytochemicals with possible health benefits. Many experts believe there could be thousands more. Much of the research done on phytochemicals has been with animals or in test tubes. Within the last few years, scientists have turned their attention to evaluating how the chemicals react inside humans. The results appear promising.

For example, when it comes to heart disease, some studies suggest certain phytochemicals called flavonoids may reduce LDL cholesterol (the bad cholesterol involved in depositing fat inside your arteries). Flavonoids are found in onions, tea and soybeans. They may also help prevent blood clotting, which can reduce the risk for a heart attack or a stroke.


Other phytochemicals, known as sulfur compounds, are believed to reduce how much cholesterol your body produces and perhaps even help keep your blood pressure down. Sulfur compounds are found in garlic, leeks and onions. The cancer connection occurs when phytochemicals work to keep healthy cells in your body from being damaged. Protected cells are less susceptible to an attack by a cancer-causing agent. Ellagic acid, found in grapes, is believed to be one such bodyguard to your cells. Several phytochemicals, such as limonene and caffeic acid, may help to reduce cancer risk by shuttling cancer-causing elements out of your body before they can cause damage.

Where Can You Find Phytochemicals?
Fruits, vegetables, legumes and whole grains are full of phytochemicals. In fact, orange juice has 59 known phytochemicals; broccoli has at least 40, and the herb tarragon has 70. Some of the plant foods you find these chemicals in are:
	PRIVATE
Foods
	Phytochemical
	May Help Prevent

	Cruciferous vegetables:
broccoli, cauliflower, cabbage, dark leafy greens
	organosulfur

glucosinolates
	cancer

	Soy Foods
	isoflavones

saponins
	cancer, heart disease

	Tomatoes and watermelons
	lycopene
	prostate cancer, heart disease

	Onions, garlic, scallions, chives
	allium compounds
	cancer

	Grapes, strawberries, cranberries, nuts, blackberries, raspberries
	ellagic acid
	cancer

	Citrus fruits
	monoterpenes
	cancer


Soy Foods
One of the foods that contain several types of phytochemicals is soybeans. Soy contains several different phytochemicals which have been associated with relief of symptoms of menopause, decreasing bone resorption and decreasing risk of developing certain types of cancers, kidney and cardiovascular diseases. In the United States, soy products have had a negative connotation. Soy protein was considered poor man's steak, a way to extend ground meat. Despite the negativity associated with consuming soy products, recent research about the health benefits of soy makes it worthwhile to give it a second look.

What are the Health Benefits of Soy?
Recent research suggests that soy protein and its phytochemical compounds may aid in the prevention of some of the major chronic diseases in the United States, including heart disease, cancer and osteoporosis, as well as reduce the symptoms of menopause. The exact component of soybeans responsible for the health-promoting effect is still unknown and it is being researched. Researchers speculate that the synergistic effect of the soluble fiber, phytoestrogens, saponins, phytate and other components may be responsible for the health benefits of soy foods.

What are Some Soy Foods?
Soybeans and soy products, such as soybean oil, soy flour and soy protein, are used extensively in a variety of foods found in a typical supermarket. Soy beverages, tofu, textured soy protein and soy flour can be used as foods or incorporated into many dishes, baked goods and other foods. The soybean and its components give foods sound nutrition, good taste, a long shelf-life and a competitive price. Many of the products available are listed below.

Soy oil accounts for 79% of the edible fats and oils used annually in the United States. Soybean oil contains 61% polyunsaturated and 24% monounsaturated fatty acids, totaling 85% unsaturated fatty acids. Soybean oil is particularly rich in linoleic and linolenic fatty acids. Soybean oil is a chief component of mayonnaise, margarine, salad dressing and vegetable shortening.

Soy flours are the simplest form of soy protein. The flour is produced by grinding and screening defatted soy flakes. Soy flour is about 50% protein. Soy flour can be found in baked goods, noodles, cereals, pancake flour, frozen desserts and instant milk drinks.

Soy isolates are developed through a chemical process in which most of the protein is withdrawn from the defatted flake. The resulting product contains about 90% protein and very little moisture. Soy isolates are the chief component of many dairy-like products, including processed cheese, soymilk, infant formula, non-dairy frozen desserts and coffee whiteners. They are used to add texture to meat products and are valued for their emulsifying properties.

Soy concentrates contain about 65% protein and retain most of the bean's dietary fiber. Concentrates also add texture and help foods retain moisture. Surimi, protein drinks, soup bases and gravies contain soy concentrates.

Soybeans, especially the outer hull, are an excellent source of dietary fiber (six grams fiber per one cup cooked). When soybeans are processed, the hull is removed and then processed further to create a fiber additive for breads, cereals and snacks. Soybeans contain both soluble and insoluble fiber. Soluble fiber may help lower serum cholesterol and control blood sugar. Insoluble fiber increases stool bulk, may prevent colon cancer and can help relieve symptoms of some digestive disorders.

Whole soybean foods such as full fat flour is made from whole soybeans and therefore has the same fat, protein and dietary fiber content as the whole bean. Full fat flour is used for doughnut mixes, pie crusts, pancake batters and other baked goods.


Soymilk is made from ground soybeans that are mixed with water to form a milk-like liquid. It is consumed by dairy-sensitive individuals as well as strict vegetarians who eat no animal proteins. Soymilk is an excellent source of protein, B-vitamins and iron, and, if fortified, provides adequate calcium. It has low levels of saturated fat and no cholesterol.

Textured soy protein (known commonly as TSP or TVP) is made from defatted soy flour which is compressed and dehydrated into a product rich in protein and fiber, low in fat and sodium. TSP is used as a meat enhancer, extender and substitute.

Mainstays of healthy diets throughout the East for centuries, Asian whole soybean foods are slowly gaining acceptance in the United States as a unique source of nutrition that can help reduce saturated fat in the diet. Whole soybean foods are high in protein, fiber and unsaturated fat, and rich in vitamins and minerals. They also show many anticarcinogenic properties related to the unique benefits of soy isoflavones.


Tofu (soybean curd) is a bland, cheese-like cake formed from soymilk by adding a coagulant (typically calcium sulfate) to the milk to form curds that are then shaped and pressed into cakes. Depending on the coagulant used, tofu is rich in minerals and is an excellent source of high-quality protein, polyunsaturated fats (including linoleic and linolenic acids), B vitamins and iron. Versatile and nutritious, tofu can be used in soups, salads, pastries, sandwiches and spreads. It can also be used as an alternative to yogurt or soft cheese.


Miso is a thick, high-protein paste made from soybeans, salt and a fermenting agent (usually an Aspergillus mold culture) that is similar in taste and color to soy sauce. Sometimes a grain, such as rice and barley, is fermented with the soybeans for additional flavor. Miso is popular as a soup and breakfast drink in Japan. The fermenting yeast in miso makes it a rich source of vitamin B-12. In addition, research has shown that antioxidant components in miso may inhibit formation of oxidized cholesterol that forms plaque in the arteries (Santiago et al., 1992).


Natto is made of fermented, cooked whole soybeans and offers nutritional values similar to those found in miso. It has a sticky, viscous coating and is strong-smelling, with a cheesy texture. It is used as a spread or in soups.

Tempeh is made of whole, cooked soybeans infused with a culture to form a dense, chewy cake. It is a good source of fiber protein, polyunsaturated fats and lecithin, as well as useful amounts of calcium, iron, magnesium, potassium and some B vitamins.

Soybean sprouts are rich in vitamins A, B and C and are eaten raw in salads or cooked.

Soy sauce, the most widely recognized of soybean foods, is fermented from a mixture of whole soybeans, wheat flour and fermenting agents, such as yeast, for about 18 months. Then the liquid is extracted and processed. Soy sauce adds sodium and flavor to the diet.

Can I Just Take a Phytochemical Pill?
Phytochemicals are rapidly becoming available for consumers to purchase. Taking these supplements containing phytochemicals will provide only selected components in a concentrated form, but not all of the compounds that occur naturally in the foods. It is important to eat fruits vegetables, and grains instead of simply taking a pill.

How Can I Get More Phytochemicals in My Diet?
Here are some easy ways to increase your intake of phytochemicals:
1. Eat more grains. Don't limit your choices to bread, rice and pasta. Try barley, bulgur and wild rice for variety.

2. Eat a variety of vegetables. Broccoli, carrots, greens, winter and summer squashes, green and red peppers, snow peas and red cabbage all are great choices.

3. Eat more fruits. Research shows the average American eats only one serving per day. A glass of juice at breakfast is a good start, but you might want to try bananas or berries on top of your cold cereal as well.

4. Don't forget herbs and spices. Even though you do not eat much of them, they also contain phytochemicals.

5. Explore new foods and new recipes.

There are several other easy methods for increasing fruits, vegetables and grains in your lifestyle. Search the following web sites to learn more about phytochemicals and for recipes and tips on increasing phytochemicals in your diet:
	PRIVATE
www.eatright.org/aphytochemicals.html
	information

	www.talksoy.com
	information and recipes

	www.wheatfoods.org
	recipes

	www.dole5ADAY.com
	information and recipes

	www.ind.com/KitcheNet/index.html
	recipes


Summary
The best way to get phytochemicals in your diet is to eat a wide variety of fruits, vegetables, legumes, beans and whole grains. Following the recommended number of servings from the Food Guide Pyramid is the best way to get all of the nutrients and phytochemicals you need.

