
[image: ]


Shiitake
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Preface

I was five years into a jungle of studies on South American herbs and the immune system when the name Lentinus edodes, the Latin handle for a mushroom called shiitake (she-tah-key), began raising its head. The literature on botanical sources of immunostimulants was heavily infected with this fungus, and I didn’t even know what it was. When finally I looked, it turned out to be a mushroom and an edible one at that. I was delighted to find that it had a flavor renowned all over the world, but most North Americans were in the dark about it. Now ten years later, and with the enormous demand for ethnic foods, the situation has changed. Articles on the mushroom have appeared in all the major health magazines, and the name shiitake is heard everywhere from sitcoms to the daily news.

When I began to see the wealth of research that had already been done on shiitake in Japan, more than for many medicinal plants, I couldn’t believe my eyes. This great-tasting mushroom had shown considerable pharmacologic activity. Anyone who will take the time to look will see that shiitake demonstrates a fertile ground for the continual research of medicinal mushrooms worldwide. In fact, a surprising number of mushrooms used in folk medicine have demonstrated significant activity against disease. But once again, we Westerners have been the last ones to learn.
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Bob Harris

Completely overrun with shiitake mycelium, a sawdust log brings forth a harvest of fruit-bodies.




 



ONE



A Food from the Forest

In the Oriental marketplace, whether here or across the Pacific, the shiitake mushroom is one of the most cherished of foods. In Japan, where for centuries the best products were reserved for royalty, shiitake has been called the “king” or “monarch of the mushrooms,” thereby denoting a food of superior taste and quality. Shiitake is a Japanese name deriving from take, mushroom, and shii, a kind of chestnut tree (Castanopsis cuspidata) that the mushroom was commonly found growing on in Japan.1 As a forest mushroom, shiitake will grow on many kinds of trees, including alder, chestnut, maple, oak, walnut, and ebony.2 When fresh, it has the coloration of a young fawn, complete with those lighter-colored spots. When dried, the cap becomes cracked, taking on the appearance of old leather.

The legacy of shiitake as a highly regarded food plant was furthered by the British botanist Miles Joseph Berkeley (1803–1889). He made certain that people would eventually notice its delights when he named it Lentinus edodes, the Latin edodes meaning edible.3 Recently, shiitake’s Latin name was changed to Lentinula edodes (Berkeley) Pegler, but that did nothing to affect its appeal. Next to the common table mushroom (Agaricus bisporus), shiitake is the most popular and most cultivated of all exotic mushrooms worldwide.4 Fresh or dried, in seasonings, sauces, soup mixes, noodle stocks, carbonated health drinks, food supplements, and candies, shiitake has about as many uses in the Oriental diet as tomatoes have in the West. One Japanese product uses the mushroom to produce a potassium-rich yogurt drink.5 In North America, shiitake’s versatility and caramel-like flavor have not gone unnoticed: shiitake dishes are turning up in premier restaurants and fine cuisine magazines.6 But flavor is not the only reason this mushroom has come to be praised.

NUTRITIONAL VALUE

Shiitake’s food value alone makes the mushroom a welcomed contribution to our increasingly diet-conscious world. Shiitake is a good source of protein, potassium, and, including the stems, zinc, an important element for immune competence. It is also a rich source of complex carbohydrates called polysaccharides and contains more than one that is known to potentiate the immune system, a subject we will take up in later chapters.

If all these factors seem a lot for one mushroom, that is not surprising; mushrooms are a neglected source of human nutrition. The director of the Research Centre for Food Protein at the Chinese University of Hong Kong, Professor S. T. Chang, states, “When one considers that they can be produced on waste materials—converting products of little or no market value into food for an over-populated world—then there is no doubt that mushrooms represent one of the world’s greatest untapped resources of nutritious and palatable food for the future.”7

How many know, for instance, that the proteins in mushrooms hold all the essential amino acids needed in our diet? Or that they contain generous amounts of leucine and lysine, essential amino acids found wanting in the majority of our cereals? Mushrooms are higher in essential amino acids than soybeans, kidney beans, peanuts, or corn. They place almost as high as milk.8 Amino acids make up close to 14 percent of the dry shiitake mushroom,9 and essential amino acids make up more than 40 percent of the amino acid content of shiitake’s protein.10 A study of Japanese adult males who ate 40 grams of the mushroom per day as part of a prescribed diet found a very high digestibility (85.5 ± 23.8 percent) of shiitake’s protein.11 Apart from shiitake, fresh mushrooms generally have about double the protein of vegetables and are low in calories. They are good sources of vitamins B1 (thiamine) and B2 (riboflavin), niacin, iron, and phosphorus. And when it comes to nucleic acids, the average in mushrooms (7.1 percent) is more than cereals (1.1–4 percent) or meats (2.2–5.7 percent).12
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Japanese indoor culture of shiitake with a floor of logs ready to fruit.



Ergosterol, a solid plant alcohol, is found in considerable quantities in dried shiitake.13 If the mushroom receives adequate sunlight or irradiation with ultraviolet light, the ergosterol is convertible to vitamin D. The vitamin D in shiitake increased 2.5 times after only three hours of exposure to sunlight. In fact, shiitake is already higher in vitamin D than most foods. Some samples contain 56 international units (IU) per mushroom.14 If shiitake is irradiated with sunlight, then as few as four or five dried mushrooms would equal the U.S. daily recommended allowance of 400 IU.15 This is especially pertinent to vegetarians, since a number of studies have found them to be deficient in vitamin D.16

CULTIVATION

In China, shiitake is called hsiang ku, which means “fragrant mushroom,” a fitting name in light of its caramel-like odor. In North America, shiitake, Chinese black mushroom, and Chinese forest mushroom are the names most commonly used. In the forests of China and Japan, shiitake still grows in the wild. With a name like forest mushrooms, some people expect that they can be gathered only in the woods. But, in fact, systems of cultivation were known in China as far back as the twelfth century,17 and now reliable growing methods are available to anyone who wishes to grow them at home or commercially.18

Shiitake cultivation employs the enriched sawdust of hardwoods or the more traditional slower method of inoculating hardwood logs. Until this century, inoculation methods were largely reliant on luck. Basically, they consisted of smearing shiitake into cuts made in logs. As a student of agriculture at Kyoto University during the 1940s, Kisaku Mori witnessed the economic ruin of shiitake farmers who commonly called upon the help of Buddhist priests to make prayers, literally calling the mushrooms to grow. One day in Kyushu, he encountered a group of farmers who were faced with abandoning their village if the prayers of the priest failed. Moved by their plight, he determined to develop a reliable growing method,19 and he did.

TABLE 1

NUTRITIONAL FACTORS



	ELEMENTS IN DRIED SHIITAKE20

	CAPS

	
STEMS




	



	Copper (micrograms/gram: µg/g)

	15.4

	
9.1





	Iron (µg/g)

	88.3

	
46.5





	Zinc (µg/g)

	–

	
83.0





	Manganese (µg/g)

	37.2

	
60.9





	Nitrogen (milligrams/gram: mg/g)

	37.5

	
14.3





	Phosphorus (mg/g)

	10.7

	
13.9





	Potassium (mg/g)

	33.9

	
27.3





	Sodium (mg/g)

	0.2

	
0.5





	Calcium (mg/g)

	0.2

	
0.6





	Magnesium (mg/g)

	1.9

	
3.8





	GENERAL COMPONENTS OF FRESH SHIITAKE (%)21

	CAPS

	
STEMS




	



	Ash

	0.9

	
0.6





	Crude fat

	0.2

	
0.1





	Crude protein

	1.9

	
1.7





	Crude fiber

	0.9

	
1.6





	Saccharide

	5.9

	
10.9





	VITAMIN D IN SHIITAKE (IU/100 g)22




	Whole fresh:

	
	



	Outdoor cultured

	390

	



	Indoor cultured

	73

	



	Whole dried:

	
	



	Various culture methods

	969

	



	POLYSACCHARIDE CONTENT (DRIED SHIITAKE) (%)23




	Caps

	38.3–39.5

	



	Stems

	48.7–51.6

	



	Mycelium

	53.5–59.3

	



	NUTRITIONALLY ESSENTIAL AMINO ACIDS (g/100 g)

	MYCELIUM 24

	
FRUIT-BODY25




	



	Arginine

	1.25

	
7.0





	Histidine

	0.393

	
1.8





	Leucine

	1.92

	
7.0





	Isoleucine

	1.35

	
4.4





	Lysine

	0.799

	
3.5





	Tyrosine

	0.81

	
3.5





	Threonine

	0.978

	
5.2





	Methionine

	0.355

	
1.8





	Phenylalanine

	1.18

	
5.3





	Valine

	1.19

	
5.2





	NUTRITIONALLY ESSENTIAL AMINO ACIDS (g/100 g)

	DRIED FRUIT-BODY26

	
COOKED26




	



	Arginine

	0.648

	
0.089





	Histidine

	0.159

	
0.022





	Leucine

	0.679

	
0.093





	Isoleucine

	0.405

	
0.055





	Lysine

	0.343

	
0.047





	Tyrosine

	0.323

	
0.044





	Threonine

	0.497

	
0.068





	Methionine

	0.179

	
0.025





	Phenylalanine

	0.486

	
0.067





	Tryptophan

	0.031

	
0.044





	Valine

	0.486

	
0.067





	PROTEIN (%)27

	DRIED FRUIT-BODY

	


	



	
	17.5




	FATTY ACID CONTENT: SHIITAKE CAPS (g/100g)28

	DRIED

	
COOKED




	



	Monounsaturated fatty acids

	0.307

	
0.140





	Polyunsaturated fatty acids

	0.140

	
0.031





	Saturated fatty acids

	0.247

	
0.055






Wood plugs colonized with shiitake mycelium—a stringy white vegetative matter that develops to become cap and stem—are fitted into holes drilled in the logs. The holes are then covered with wax, and the logs are hammered or vibrated from time to time to stimulate mycelial growth,29, 30 a practice known since at least the fourteenth century, when logs were beaten with a club to “wake up” the mushroom.31 Under the right conditions of moisture and temperature, the mushrooms crop up from the mycelium, producing their stems and caps. After one to two years, the logs, now permeated with the mycelium, will send forth the harvest each year in the fall and spring for another three and sometimes five years.32 Another method uses synthetic logs made of sawdust, millet, and wheat bran. They can yield four times the harvest of natural logs in a tenth of the time.33

As food supplements, various shiitake products are now widely available in health food stores. Most dried shiitake is imported from China and Japan, and you can buy it by the sackful in Oriental food markets everywhere in North America. Prices vary, depending on the fullness of the cap: usually, the fuller the cap, the better the flavor. In Japan, the thinner-capped shiitake are called koshin, and the fuller-capped are called donko shiitake.

Shiitake has long been Japan’s largest agricultural export, but there are increasing numbers of shiitake growers in North America; well over one thousand cultivators—the majority growing the mushroom in their homes—are actively engaged at every level of production.34 By 1987 shiitake had become the most widely cultivated specialty mushroom in the United States, making up over 66 percent of the market.35 By the late 1990s, U.S. shiitake production could become a major industry.36 In 1990–91, domestic production had already reached 3,900,000 pounds.37 But these figures are not as dramatic as one might think: worldwide, shiitake production accounts for 14 percent of all mushrooms grown.38

For those interested in becoming growers on any level, a number of excellent books on shiitake cultivation are now available in English. Topping my list are Shiitake Grower’s Handbook by Paul Przybillowicz and J. Donaghue (Kendall Hunt Publishing Co., Dubuque, Iowa, 1991), Growing Gourmet and Medicinal Mushrooms by Paul Stamets (Ten Speed Press, Berkeley, Calif., 1993), and Growing Shiitake Commercially by Bob Harris (The Second Foundation Publications, Summertown, Tenn., 1993).
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Shiitake fruiting on stacked logs in a Japanese forest.



The average amount of all mushrooms consumed per person in the United States during the 1960s was 6 ounces (oz) per year. By 1989 that figure had grown to 36 oz per year.39 In the chapters ahead, we will see that whether people use shiitake to help lower cholesterol, to strengthen the immune system, or as a source of valuable compounds for medical research, the potential of this mushroom extends well beyond the realm of culinary delights.

SHIITAKE RECIPES

Gourmets rave about shiitake. Scarcely any Oriental cookbook today can be found without at least one recipe for the mushroom, and the health benefits make them all the more enticing at the table. Try some of these recipes and find out for yourself.


Sweet Black Forest Mushroom

From Kay Shimizu’s Cooking with Exotic Mushrooms 
(Tokyo: Shufunotomo Co., 1977).

10 large dried shiitake, reconstituted in 2 cups warm water; cover for 15 minutes

½ tablespoon sugar

¼ teaspoon salt

2 teaspoons light soy sauce

1 tablespoon mirin (sweet rice cooking wine)



After soaking shiitake, trim off the heavy stems. Cut the caps if desired into pie-shaped wedges. Pour off the top of the mushroom-soaking liquid into a saucepan, discarding the sediment remaining at the bottom. Boil shiitake with the sugar in the liquid for 5 minutes. Add salt and soy sauce. Simmer another 5 minutes. Add mirin a minute before removing from stove. Allow shiitake to soak for 10–15 more minutes to accumulate as much additional flavor and juice as possible. Remove to a dish and serve at room temperature. This is particularly good as a side dish for dinner or as an addition to a Japanese picnic lunch. Serves two or more, as long as the guests don’t get greedy.


Shiitake Sweet and Sour Salad

From Shiitake News, March 1993, p. 12.

½ cup fresh shiitake

1 garlic clove, minced

½ cup onion rings

¼ cup herb salad dressing

2 cups fresh green vegetables



Mix the shiitake, garlic, onion rings, and dressing, and sauté until the onion rings are tender. Add the whole mixture to salad greens. Toss and serve. Provides two servings.


Shiitake and Prawns

From the author’s kitchen.

16 dried shiitake caps

3 garlic cloves

3 tablespoons butter, melted

1 handful of pea pods

2 packages of Chinese instant noodles (without seasoning)

1 pound shelled prawns or jumbo shrimp

3 tablespoons teriyaki sauce



Soak the mushroom caps in warm water for 15 minutes. Squeeze out the water by hand, saving the shiitake-water for later. Cut the caps into strips and remove the tough centers. Crush the garlic and add it to the melted butter.

Set a frying pan or wok over medium high heat. Steam the pea pods or sauté them in garlic butter, and prepare the noodles as instructed on the package. Separately sauté the prawns in garlic butter until cooked (when they turn a lighter color). Add the pea pods, the soaked shiitake strips, and the teriyaki sauce as desired. Add a splash or two of the shiitake-water and cover for 30 seconds to finish. To serve, place the noodles on a plate and top them with shiitake and prawns. Serves two very hungry people or three as a side dish.
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Various grades of dried shiitake sold in Japan.




 



TWO



Shiitake in Folk Medicine

In Oriental folk medicine, shiitake is a food that activates the blood. As simple as that sounds, the mushroom is used for a remarkable array of health problems. It is indicated in folk treatments of colds, measles in children, bronchial inflammation, stomachache, headache, faintness, dropsy (fluid accumulation in tissues), smallpox, and mushroom poisoning.1

Added to these older traditional uses, in Japan there are modern-day accounts of high blood pressure normalizing or being substantially lowered from eating eight mushrooms a day for a couple of weeks. In view of some of the latest research on shiitake in heart disease, a subject taken up in the next chapter, anecdotal accounts like these are no longer surprising. Others have reported the mushroom of benefit in such diverse problems as ulcers, gout, low blood pressure, constipation, myopia, poor vision, allergies, hemorrhoids, pyorrhea, neuralgia (pain along nerves), poor complexion, and sexual weakness.2

Uses of the mycelial extract of shiitake are very similar to those of the fruit-body. For example, there are preparations of the mycelium for the bath to enhance the beauty of the skin3 and one for dermatological diseases that clinical tests found efficacious in the treatment of skin rash and acne.4 Cases recorded from clinical and anecdotal settings in Japan are numerous. Patients and physicians have reported the mycelial extract effective against stomach ulcer, cirrhosis, hepatitis B, liver infection, diabetes, leukemia, hypertension (high blood pressure), rheumatism, allergies (including allergic asthma), and autoimmune diseases such as purpura,5, 6 which is attended by an itchy, reddish purple rash.

It is recorded that in ancient times members of the Japanese courts regarded shiitake as an aphrodisiac and defended the growing sites by keeping them hidden and well guarded. History also tells us that the emperors of China ate the mushroom in great quantities to slow the onset of old age.7 Today, shiitake is among the foods and herbal medicines in the Chinese diet that nutritionists have determined are rich in “anti-aging activities.” For that reason, shiitake was recently listed by the Chinese Academy of Medical Sciences as a promising candidate for research devoted to caring for the rapidly growing segment of China’s population aged sixty and over. By 2025 the number in that age group will have reached an estimated 208,000,000 people.8

In China during the Ming dynasty (A.D. 1368–1644), shiitake was already recognized as a medicinal food. In an extensive interview by the Tokyo magazine Sejikai (Political World, September 1981), Professor Chiyokichi Iizuka, Ph.D., of Tsukuba University related the notes of a famous doctor from that era named Gorin,9 or Wu Rui.10 In 1309 he wrote the Materia Medica for Daily Use.11 As translated into Japanese, Wu wrote, “Shiitake wa ki o eki shi, vezu, kaze o naoshi, chi o yaburu,” meaning that shiitake improves “ki [or chi, meaning spirit or vital energy], doesn’t starve, cures cold, and penetrates into the blood circulatory system.” Iizuka explained that more accurately, this means shiitake makes one more “lively.” The mushroom increases “vital energy,” which in today’s terminology would mean that it increases stamina,12 or that “shiitake can endow people with vigor and energy.”13

In traditional Chinese medicine, shiitake is categorized as a food that has an “upward” effect upon the “yang” energy of the body and corresponds to a “sweet” flavor with a “neutral” energy. The organ given as corresponding to shiitake is the stomach. Foods classified as sweet are said to act on the spleen and stomach and are used to slow acute symptoms and to neutralize the toxic actions of foods. Sweet foods are recommended in cases in which the digestive system is weak. The upward movement category for shiitake means that it would generally be used to treat ailments of the lower body, such as a prolapsed uterus, gastroptosis (falling stomach), or diarrhea.14

Wu Rui was very specific in stating that shiitake is “good for treatment of Heart Troubles . . . beneficial to [all forms of] Malignancy, likewise certainly [good for] Snake’s Poison, Tapeworms, the One Inch Whiteworms, and all manner of [intestinal] worms.” Nearly seven centuries later, there are strong pharmacological bases for the use of shiitake in heart troubles and malignancies; both are subjects we will explore in later chapters. Wu also wrote that shiitake fought “Hunger” and belonged to a class of medicines that “breaks up” blood.15 Further to this matter, Iizuka added that shiitake “banishes bad blood or purifies blood that is slightly acidic; that is to say it makes the blood alkaline . . . improves the flow of blood . . . makes the blood flow to the very end of the capillary vessels [smallest blood vessels].”16 Wu had also noted that it was effective in preventing and treating what we now know to be cerebral hemorrhage.17

Whereas the Ming dynasty doctor had referred to shiitake “curing cold,” the term for this action is shinkeishokanja (rheumatic patients). Iizuka noted that “curing cold” has the same meaning as gofu in the phrase kampo ni gofu ari (Chinese medicine takes care of five-evil wind). While the traditional Chinese medical concept of a cold condition would imply migraines, strokes, arthritis, the common cold, and epilepsy, he hastened to explain that in old China, arthritis (tong feng) was what we would now call chronic joint rheumatism. As for epilepsy, he admitted the clinical proof was miss-ing; however, he knew an authority on traditional Chinese medicine who had written that shiitake decoction (simmered in water) is effective against this malady.18
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