


[image: Cover]
















[image: Book Title Page]




















[image: CoverImage]



Begin Reading

Table of Contents

Newsletters

Copyright Page



In accordance with the U.S. Copyright Act of 1976, the scanning, uploading, and electronic sharing of any part of this book without the permission of the publisher constitute unlawful piracy and theft of the author’s intellectual property. If you would like to use material from the book (other than for review purposes), prior written permission must be obtained by contacting the publisher at permissions@hbgusa.com. Thank you for your support of the author’s rights.








To our grandmothers

[image: image]








Preface


[image: images] In 1908, a Japanese researcher isolated a new taste substance from the seaweed kombu. He noted that the substance had a singular taste, different from sweet, salty, sour, and bitter. He called the taste umami. The chemical he discovered was free glutamic acid, which when combined with sodium gave the most pleasing umami taste. That substance is called monosodium glutamate, or MSG.

Within a year, a new company called Ajinomoto began manufacturing MSG for the food industry, and it was MSG that made possible the profound changes to the Western diet that occurred during the twentieth century, especially after World War II. That’s because monosodium glutamate in its many guises—MSG, hydrolyzed protein, autolyzed protein, yeast extract, soy protein isolate—gave the food industry an inexpensive way to imitate the taste of broth.

As early as 1735, chefs had made dried bouillon in the form of tablets, cubes, and granules by dehydrating meat stock with vegetables, fat, salt, and seasonings. During the eighteenth and nineteenth centuries, chefs and cooks made frequent use of these homemade extracts.

MSG allowed the cheap and profitable industrial production of bouillon cubes starting in the early 1900s. Oxo cubes, popular since 1910 in Britain, contain very little extract of beef stock today; in fact they gain more flavor from the monosodium glutamate than the actual dried beef stock. The ingredients listed on the label are wheat flour, salt, yeast extract, cornflour, colouring, flavour enhancers (monosodium glutamate), beef fat, flavouring, dried beef bonestock, sugar, onion, pepper extract.

Wyler’s Chicken Flavored Bouillon Cubes contain no dried bone stock at all; in fact, the ingredients list is a nightmarish collection of additives: Salt, Sugar, Mechanically Separated Cooked Ground Chicken Meat, Sodium Bicarbonate, Monosodium Glutamate, Hydrolyzed Corn Gluten, Corn Maltodextrin, Onion Powder, Chicken Fat, Hydrolyzed Corn Gluten Protein, Partially Hydrogenated Soybean Oil and Partially Hydrogenated Cottonseed Oil, Autolyzed Yeast Extract, Water, Garlic Powder, Disodium Inosinate and Disodium Guanylate, Dextrose, Cooked Chicken Powder, Natural Chicken Flavor, Hydrolyzed Soy Protein, Calcium Silicate, Gelatin, Soy Lecithin, Natural Flavor, Turmeric, Corn Syrup Solids, Spice, Modified Cornstarch, Silicon Dioxide, Diacetyl (Flavor), Artificial Flavor, Tricalcium Phosphate, Alpha Tocopherols (Antioxidant), Corn Oil, BHA (Preservative), Propyl Gallate, Citric Acid, BHT (Preservative).

In addition to monosodium glutamate, at least three other ingredients in Wyler’s cubes—hydrolyzed corn gluten protein, autolyzed yeast extract, and hydrolyzed soy protein—are sources of free glutamic acid or one of its salts. Even “natural flavor” can contain MSG.

MSG made possible the proliferation of new products that flooded the supermarket shelves after World War II. Manufacturers used it in canned bouillon, canned soups, and canned stews—allowing the food processing industry to imitate for pennies the natural flavor of carefully prepared broth. The earliest frozen TV dinners featured turkey with gravy—not gravy made with nourishing turkey stock but a gravylike substance comprised of water, thickeners, emulsifiers, artificial colorings, and artificial flavorings, mostly MSG. Canned spaghetti sauce was no longer an insipid imitation of the real thing but, thanks to MSG, something that had a seductive savory taste.

Whether MSG poses health problems is a matter of debate—the industry insists that MSG is a minor bother only for the rare sensitive individual and has no long-term consequences for the majority. But independent researchers are not so sure, citing neurological problems as the long-term consequence of this excitatory substance, especially in children and the elderly. Rarely mentioned is the fact that MSG is used to induce obesity in laboratory animals. Has the flood of MSG-laden foods contributed to today’s epidemic of obesity? It is a question that needs to be explored.

Whatever the health hazards of MSG, one thing is certain: The use of MSG in our food has allowed the eclipse of nourishing broth, something that tradition tells us is good for us, something that science indicates should be in our diet on a daily basis. Before processed foods, cooks used broth to make soups, stews, sauces, and gravies; broth made these foods taste good, and everyone enjoyed the health benefits whether they were aware of them or not. MSG and its many cousins used in processed food have allowed cooks to forget valuable broth-making skills. One can of Campbell’s Cream of Mushroom soup makes a casserole—skill in making cream sauce with chicken broth not required; a bouillon cube or two flavors the stew, so the stew gets eaten without the benefits of cartilage-rich broth. Gravy is produced by adding water to a packet of powder—which contains an overwhelming amount of MSG. Packets of flavoring put MSG into homemade meat loaf, chili, and spaghetti sauce. With instant broth taste in packets and cans, who needs to pull out the big broth pot and fill it with bones?

MSG quickly made its way into restaurants in the form of soup bases. When you see “homemade soup” on the menu, ask the server whether it is made in house from bones or from a base. Most likely the answer will be: “We make our soup in house from a base.” That base is not nourishing broth but a canned powder, highly flavored with MSG. MSG is also in many of the sauces, salad dressings, gravies, and “au jus” garnishes that people relish when they have a restaurant meal, often waking up with a dry mouth and headache the next morning.

Fortunately, the Western world is reembracing real food and traditional cooking—witness the explosion of interest in traditional, ethnic, and local foods. And nothing characterizes ancestral food as much as nourishing broth, the simmering stockpot, and broth-based soups, stews, gravies, and sauces.

And just in time! Today we are witnessing an epidemic of chronic disease that threatens to unhinge our modern world—cancer, arthritis, allergies, digestive problems, mental disorders, and even new types of life-threatening infectious illness. Bone broth, rich in the elements of cartilage, collagen, and healing amino acids, can provide protection from these ailments, can serve as an important element in recovery, and can nourish and enrich our lives in many ways.

This book provides many important reasons for putting the stockpot back on our stoves and, even more important, making broth-based soup the basis of meals in hospitals, nursing homes, military canteens, schools, and prisons. Unfortunately, soldiers, students, convalescents, and inmates today are fed the cheapest of industrial foods—imitation broth, soups based on artificial ingredients, fast foods loaded with industrial chemicals, Meals Ready-to-Eat (MREs), and “nutrition” concoctions in cans. Thus the nation gets sicker, academic standards decline, behavior degenerates, and recidivism soars.

Too many cooks may spoil the broth, but the many contributors to this book have greatly enriched its content with their testimonials and recipes. Dr. Kaayla Daniel is uniquely qualified to pull together all the science we have on broth. While studies on broth itself are lacking, we know a lot about broth’s components. Modern science provides the explanation for the varied and worldwide traditions that extol broth’s healing effects, and the many testimonials we have collected over the years indicate a wide range of conditions that broth can ameliorate or prevent.

“The most important piece of equipment in any kitchen,” said Francis Pottenger Jr., MD, “is the stockpot.” Dr. Pottenger was the author of a seminal article describing how gelatin-rich broth helps digestion. He recommended the stockpot as a gift for couples getting married.

I described Dr. Pottenger’s 1938 article on gelatin (published in the American Journal of Digestive Diseases) and some of the traditions about broth in my cookbook Nourishing Traditions; the book, first published in 1996, piqued the public’s interest in the health benefits of broth. I also made sure that information about broth was posted on the website of our nutrition information foundation, the Weston A. Price Foundation, founded in 1999.

During the ensuing years, interest in broth increased, and many homemakers and cooks discovered the satisfaction of making broth and employing it as the foundational ingredient in soups, stews, sauces, and gravies—or using broth therapeutically for colds, flu, digestive disorders, skin diseases, and joint problems. Many of these cooks have developed unique ways of making broth, not to mention many delicious broth-based recipes, and their discoveries form an important part of this book, allowing us to provide not only the scientific principles behind broth but also broth’s practical applications. Those who have contributed recipes show us that it is easy to incorporate broth making into any lifestyle—from a simple slow cooker chicken broth prepared by the busy parent to a long-simmered consommé prepared by the gourmet chef.

We hope that this book will provide inspiration for making broth, because there’s more than just love in that pot of chicken soup we prepare; there’s much that will heal the ailments we suffer from. All this, and it tastes good too.

—Sally Fallon Morell, President,
The Weston A. Price Foundation








INTRODUCTION


Nourishing Broth: Folklore and History

[image: images] For most people in the world, soup serves as a humble economy food crafted from leftover bones, shells, wilted vegetable scraps, and whatever else is available, according to the frugal principle of “waste not, want not.” Wealthier households use whole chickens, fish, and hunks of lamb, beef, or pork to make the very best stock, while the poor often rely on carcasses and scraps from butchering.

Nourishing broth dates back to the Stone Age, a time when people didn’t even have pots to cook in. The first soups were “stone soups,” in which hot stones from nearby fires were added to the abdominal pouches of butchered animals in order to simmer up mixtures of meat, fat, bones, herbs, wild grains, and water. Shells of turtles or crustaceans may have supplied the first rigid pots. In Asia, bamboo tubes sealed at the ends with clay provided usable containers that could hold both food and water. Native Americans boiled bones in water by putting hot rocks into baskets lined with clay or pitch. It would take durable, heat-conducting containers, however, before soup could become a permanent fixture on the hearth.

The first earthenware pots were fired at low temperatures in pit fires or open bonfires. Crude, hand-formed, and undecorated, they date back to 22,000 years ago in China and about 12,000 years ago elsewhere. Metal pots forged of bronze appeared in the fourth millennium BCE, followed by pots made of iron and other metals. Among Europeans, Greeks used metal pots first, and soup apparently was popular there. In his satire The Frogs, playwright Aristophanes had Dionysus ask Heracles if he’d “ever felt a sudden urge for soup?” And our hero replied, “Soup? Ten thousand times so far.” That idea has never failed to resonate, and soup advertisements still speak to our desire for deep nourishment, strength, power, and invincibility.

Until the modern era, most households kept a cauldron simmering over the fire or a stockpot on a stove’s back burner. People regularly ate from it and continually added whatever ingredients became available, making long-cooked soups and stews the original “fast food.” This practice has gone on just about forever, everywhere on the planet, and in every conceivable economic or political situation as long as people have had fuel for the hearth or stove. No food is as universally appreciated as soup.

While broth-making techniques and ingredients are similar everywhere, soup styles change with culinary fashion. What has remained constant is the use of soups and “meat teas” for health and healing. Chicken soup, of course, enjoys almost mystical status in Jewish culture and is known as “Jewish penicillin.” The Jewish philosopher and physician Moses Maimonides gave it his stamp of approval in the twelfth century, having borrowed much from Galen, the second-century Greek philosopher, physician, and pathologist, and Hippocrates, who practiced even earlier, in the fourth century BC. While most people think the health claims for soup are the stuff of legend, we will show that these claims have a solid scientific basis. In short, chicken soup can do far more for us than moisten the gullet, steam out our sinuses, whet the appetite, and add the healing power of love.

Its reputation as Jewish penicillin notwithstanding, Asians actually consume the most chicken soup today. Inhabitants of Japan, Korea, China, and other Asian countries revere it for its preventive powers as well as its curative powers. According to Martin Yan, the Chinese-born, Hong Kong–American food writer and host of Yan Can Cook, this is “not a case of pure faith.” Rather, Asians routinely enhance broth’s healing power by adding “medicinal herbs and roots to… daily thirst-quenching soups to make them into elixirs at our dinner tables.” Whenever Yan feels “worn down and haggard,” he says, he remembers his “mother’s words of wisdom at the dinner table, ‘Drink your soup.’ ” Ever wonder why you can’t purchase chicken feet in American supermarkets? It’s because virtually all the feet from American industrial poultry production are shipped to China, where they go into the pot to make soup.

How much of soup’s healing power should be credited to the love that goes into preparing homemade soups for family members? How much might be due to a nurturing lifestyle that includes sitting down for regular meals? These factors are too subjective to measure, but common sense suggests they have nothing but positive effects on health and longevity. In addition, anecdotal reports abound on the power of broth to relieve headaches, calm the mind, chase butterflies from the stomach, improve focus, and gain energy.

In her 1998 book A Soothing Broth: Tonics, Custards, Soups and Other Cure-Alls for Colds, Coughs, Upset Tummies, and Out-of-Sorts Days, Pat Willard notes old recipes for invalids almost always came with encouraging words like “This will cure for sure” or “In my experience, this has always proven beneficial.” Invalid recipes in old cookbooks range from simple but strengthening beef teas to savory custards made with eggs, salt, pepper, and beef to choices of “restorative” or “stimulating” meat jellies. Many of the writers suggested adding unflavored gelatin to enhance whatever foods or drinks might otherwise appeal to the convalescent. In her 1859 book Notes on Nursing, Florence Nightingale emphasized the importance of “easy digestibility” and said, “Remember that sick cookery should do half the work of your poor patient’s weak digestion.” No food improves digestion better than broth.

Portable Soup

Broth would seem to be the least portable of foods, but “portable soup” dates back to the ninth and tenth centuries when Magyar warriors overran Europe. A fourteenth-century chronicle explains how they boiled beef until it fell apart, chopped it up, and dried it so it could be easily transported on horseback. To have broth for dinner, the men simply added hot water. In all probability, our ancestors developed portable soups all over the world in much the same way. Native Americans, for example, most likely made soup from powdered pemmican. Some portable soups, of course, were made of powdered peas, rye, and other grains, legumes, and vegetables, but the most nutritious included meat and/or gelatin.

In early seventeenth-century England, Sir Hugh Plat came up with instructions for a “drie gell… in pieces like mouth glew” in Victuall for Warz. It was made from “neat feete & legge of beeff… boiled to a great stiffness.” In 1743 Lady’s Companion described how “to make a veal glue or cake soup to be carried in the pocket.” The recipe involved cooking a gelatinous broth, then boiling it down until it was so concentrated it could be laid out on pieces of fabric. It was then turned until hardened, dry, and stiff enough to be “carried in the Pocket without inconvenience.” Many other cookbooks of the seventeenth and eighteenth centuries described how to prepare what was known as “veal glew,” “cake soup,” “cake gravey,” “broth cakes,” “solid soop,” “portmanteau pottage,” “pocket soup,” “carry soup,” and “soop always in readiness.” Eliza Leslie, in her Directions for Cookery of 1837, advised, “If you have any friends going the overland journey to the Pacific, a box of portable soup may be the most useful present to them.”

William Byrd II (1674–1744), founder of Richmond, Virginia, advised making portable soup with meat, bones, vegetables, and anchovies boiled down to a viscous mass and then dried in the sun: “Dissolve a piece of portable soup in water and a bason of good broth can be had in a few minutes.” Scottish poet Robert Burns describes hunters carrying portable soup in their packs.

To successfully make portable soup, cookbook writers were clear: It was necessary to fill the stockpot with plenty of cartilage and connective tissue, which breaks down into gelatin. Without gelatin, there was no way the soup would harden.

Portable soups served travelers as well as the military. British ship captain and maritime fur trader Nathaniel Portlock described the use of portable soups on his expeditions in the 1780s. Captain Cook endorsed them because they “enable us to make several nourishing and wholesome messes and was the means of making the people eat a greater quantity of vegetables than they would otherwise have done.” Apparently, the sailors didn’t much like the soup, however, and Cook reportedly flogged men who refused to eat it.

Meriwether Lewis and William Clark took portable soup on the Corps of Discovery Expedition of 1804–1806, and considered it so essential they went over budget to pay $189.50 for 193 pounds of dried soup packed in thirty-two tin canisters—like ones used for storing gunpowder, not cans as we think of them today. Lewis and Clark spent more on soup than on instruments, arms, or ammunition. But as their journals made clear, no one much appreciated the dried soup, though it sustained them when there was “nothing else to eat.”

Portable broth became commercially viable with Justus von Liebig (1803–1873), the German chemist known today as the “father of the fertilizer industry.” In 1840 von Liebig developed a portable “beef extract” to feed the “craving multitudes” who desired but could not afford real meat. The only problem was the manufacturing process took thirty kilograms of meat to produce one kilogram of extract! Large-scale production became possible when he learned he could obtain cheap beef from the carcasses of cattle raised for their hides in Uruguay. At the time, the canning and freezing of meat was not yet the norm. Von Liebig’s beef extract nourished Henry Morton Stanley on his adventure through Africa in search of Dr. David Livingstone; went along with the polar explorers Nansen, Amundsen, Shackleton, and Scott; and fed Allied soldiers during World War I. Marketed to housewives it became Oxo. Similarly, John Lawson Johnston developed “Johnston’s Fluid Beef” in 1871, later marketed as Bovril. It, too, served soldiers, sailors, explorers, and adventurers in need of healthy but portable soups. Sadly, these and similar bouillon-type products have devolved from fairly “real foods” into meatlike products that rely on MSG, artificial flavorings, and other additives for their savoriness.



Campbell’s Soup: “M’m! M’m! Good” to MSG

The military’s need for portability and preservation not only led to “portable soups” and “extracts” but also to canning, which was invented in 1810 by Nicholas Appert (1749–1841) to help Napoleon Bonaparte keep his armies well fed. In 1870 Joseph Campbell joined many businessmen who’d decided to can food for the civilian market. One of his early products was white soup made from “large fat fowls.” The recipe, adapted from Eliza Leslie’s 1828 book Directions for Cookery, listed 250 to 300 pounds chicken, 100 pounds veal, 90 pounds rice, 12 ounces curry powder, 15 pounds butter, 1 quart Worcestershire sauce, 20 sticks celery, 25 bunches parsley, 50 pounds onions, 20 pounds salt, and other fresh, real ingredients.

Campbell’s condensed soups began with John Thompson Dorrance (1873–1930), an MIT-trained chemist who joined the Campbell’s company in 1897 at the grand salary of $7.50 a week, and who took over the company in 1914. Dorrance studied Carl von Voit’s pioneering work on protein and gelatin in Europe and understood “the delicate flavorings of soups” from assisting the fine chefs at Le Café de Paris, Paillard, and the Waldorf. As a food connoisseur, he sought nothing less than to bring the taste, texture, aroma, and healing benefits of gourmet soups to the masses in a convenient ready-made form.

But Dorrance’s ideas ultimately led to the disappearance of homemade broth from the average American diet. Campbell’s ads planted the idea that “the boiling of joints and keeping up of soup stock” was “labor intensive,” “beyond the reach of people of small means,” “inconvenient to the rich,” and “awkward in modern homes.” Dorrance shrewdly promoted Campbell’s products as help for the busy housewife, not as an improvement over her culinary talents, and catered to her mothering instincts with the promise that soup provided optimal nourishment for healthy and happy growing children.

By all accounts, Dorrance was completely in love with soup. He planted and tended tomatoes himself, always looking for the perfect tomatoes for the tomato soup. He specified frequent skimming, careful stirring of soups, and the precise measurements of all ingredients.

He insisted on using only “table quality” ingredients. Others, he said, could make soup “the old way with leftover pieces of meat and wilted vegetables.” He wanted only the best, and offered product lineups that were varied, inventive, and even exotic, including gelatinous soups like printanier, a classic soup revered by Escoffier.

John Dorrance died in 1930, and standards seem to have remained high until the company went public in the 1950s. Then stockholders demanded higher profits through product line expansion, the acquisition of Prego, Mrs. Paul’s, Swanson, and dozens of other companies, and increasing penetration of global markets. Dorrance would never have guessed that a decision based on his singular good taste would be replaced by committee decisions from home economics departments and product development teams, or that real ingredients would give way to cheap imitation flavors from MSG, artificial flavors, and other dubious ingredients. He would be saddened to learn that Douglas Conant, President and CEO of the Campbell Soup Company from 2001 to 2011, took over when the company had lost half its market value in the prior year and “had cut costs to the point where they were literally taking the chicken out of chicken noodle soup.”

[image: image]



Soup and Gelatin

The development of “portable soups” and meat extracts coincided with the growth of the gelatin industry. Gelatin is the jiggly denatured collagen that shows up when properly made bone broths, soups, and stews are refrigerated. In 1679, Denis Papin (1657–1712), a physicist entranced with the potential of steam pressure and steam engines, invented a pressure cooker–like contraption called the Digester of Bones. His idea was to boil down bones into a gelatin that could be used to thicken sauces or eaten directly as a jelly. He thought it would save money for poor people who needed to extract nutrition from bones but couldn’t afford the fuel needed for long-term cooking. The contraption was too expensive, however, for all but the rich.

Papin served foods prepared in his digester for a number of learned men in London on April 12, 1682, greatly impressing a diarist named John Evelyn: “I went this afternoon with several of the Royal Society to a supper which was all dressed, both fish and flesh, in Monsieur Papin’s digestors, by which the hardest bones of beef itself, and mutton, were made as soft as cheese, without water or other liquor, and with less than eight ounces of coals, producing an incredible quantity of gravy; and for close of all, a jelly made of the bones of beef, the best for clearness and good relish, and the most delicious that I had ever seen or tasted.”

Although Papin’s work with digesters never took off, the interest in gelatin continued, reaching its zenith in the late nineteenth and early twentieth centuries, when it was widely perceived as the ultimate solution to world hunger, malnutrition, war rations, and rescue and relief efforts. Though not a complete protein, researchers of the nineteenth and early twentieth centuries found that gelatin vastly improved the nutritional value of plant-based diets. It increases the protein availability of wheat, oats, and barley, though not of corn, and vastly improves the digestibility of meat and beans. This seemed a viable long-term solution for third-world people subsisting on grains and legumes and a short-term help for food banks and other rescue and relief efforts. Today it’s still a useful dietary adjunct when genuine gelatin-rich broth is not available.

[image: image]


Knox Gelatin

Charles Knox developed the world’s first pregranulated gelatin in 1890 after watching his wife, Rose, suffer through the labor-intensive process of making gelatin at home. A flamboyant man known as the “Napoleon of Advertising,” he promoted his gelatin products with a motorized balloon named “Gelatine,” a racehorse renamed “Gelatine King,” and other events that made headlines. After his death in 1908, Rose took over and dropped the stunts in favor of outreach campaigns that educated women on the health benefits of gelatin and showed them how to cook with it in the kitchen. Rose Knox ran the company for more than forty years until her death at age ninety-three in 1950, and was widely revered as a savvy businesswoman. Great Lakes Gelatin, formerly Grayslake Gelatin, also thrived during those years and today offers gelatin and collagen hydrolysate products from grass-fed beef, a qualitative difference over today’s Knox products, which over the years came to be manufactured using commercial factory-farmed meats.



[image: image]

During the heyday of gelatin, researchers and clinicians also explored the myriad ways gelatin could improve health and reverse disease. Indeed, gelatin research caught the interest of many top scientists of the nineteenth and early twentieth centuries. We’ll discuss their many findings in part 2.

The Scientific Validation of Traditional Wisdom

Folk wisdom throughout the world values broth for its healing powers, and we have found confirmation of these traditional beliefs in hundreds of nineteenth- and early twentieth–century studies on gelatin, and in thousands of modern investigations into glycine, cartilage, glucosamine, and other components found abundantly in broth. Even so, most people think of chicken soup as nothing more than a warm and fuzzy, soul-soothing comfort food and home remedy. Our ancestors may have sworn by it, but modern science tends to dismiss the healing stories as anecdotal evidence or old wives’ tales.

While it would be great to have scores of studies proving the efficacy of bone broth itself, the truth is we don’t have many. Science today follows the money, and unless something can be pilled, powdered, and patented, it’s not likely to be investigated. Accordingly, much of our evidence focuses on the various fractional components of broth. We will then explore broth’s role for the prevention—and possibly even the cure—of diseases like osteoarthritis and rheumatoid arthritis, scleroderma, psoriasis, cancer, colitis, and other digestive disorders and its use in antiaging and sports medicine. Finally, we’ll present a range of recipes, from simple to complex, which allow you to incorporate homemade broth into your diet on a frequent basis.

Science and tradition tell us that bone broth is nourishing. Very nourishing. How nourishing will vary from batch to batch depending upon the diet and lifestyle of the animal, bird, or fish, its age and overall health, how it’s processed, your cooking methods, and your choice of other vegetables, herbs, and other ingredients.

The nutritional profile will change depending on the types and proportions of bones, joints, tendons, ligaments, skin, and muscles. Veal bones from calves, for example, have more collagen and cartilage than bones from grown cows. Knucklebones, being joints, are higher in cartilage than shank bones from legs. Lamb and beef shanks contain rich treasure troves of bone marrow, while poultry bones, being lighter, thinner, and mostly hollow, have less. Fish heads and tiny dried whole fish offer the rich stores of iodine for healthy thyroid function.

The body’s ability to repair connective tissue such as bone, tendon, ligament, cartilage, skin, hair, and nails diminishes with age and ill health. Bone broth, with its rich dissolves of collagen, cartilage, bone, and marrow, gives the body “the right stuff” to rebuild and rejuvenate. These components also include vitamins and minerals, the conditionally essential amino acids glycine, proline, and glutamine, and healing “essential” sugars known as proteoglycans.

According to the principle of “like feeds like,” broth can give our bones strength and flexibility, our joints cushion and resilience, and our skin a youthful plumpness. What’s more, the abundance of collagen in all types of bone broth supports heart health through strong and supple arteries, our vision with healthy corneas, digestion through gut healing, and overall disease prevention via immune system modulation. As we shall see, broth even contributes to emotional stability and a positive mental attitude.

Daily requirements for collagen and other components of broth vary from person to person; they increase with disease, physical activity, exercise, stress, and other factors. Brittle hair and nails, underdeveloped musculature, premature skin aging, osteoarthritis, osteoporosis, gut disorders, and autoimmune disease are sure signs of deficiencies in collagen and other nutrients, which can be remedied with the help of genuine old-fashioned bone broth. Although dietary supplements are always an option, there’s a synergy in broth that simmers with a healing power far greater than the sum of its parts.









PART I


Basic Broth Science

[image: image]









CHAPTER 1


Collagen: Holding the Body Together

[image: images] Collagen is the glue that holds the body together. The word comes from kolla, the Greek word for glue, and our ancestors made glue by boiling down the skin and sinews of animals. When we make broth, we turn skin, cartilage, tendons, and ligaments into a gelatin-rich liquid glue instead.

Cooking breaks down collagenous protein into gelatin, which provides the amino acids the body needs to make the “glue” we call connective tissue. In the form of twisted cables, collagen strengthens the tendons that connect muscle to the bone and the ligaments that connect bones together. As vast, resilient sheets, collagen supports the skin and internal organs, helps skin retain its youthful firmness, suppleness, and elasticity, and builds a barrier that prevents the absorption and spread of pathogenic substances, environmental toxins, microorganisms, and cancerous cells. As found in cartilage, collagen is the secret to well-lubed and well-cushioned joints.

Types of Collagen

Indeed, collagen is needed just about everywhere in the body, and constitutes between 25 and 35 percent of the body’s total protein. There are so many uses for collagen that as many as twenty-nine distinct types exist in animal tissues. Types I to V are the most common.


• Type I is found abundantly in skin, tendons, ligaments, internal organs, bones, and the vascular system. It constitutes 90 percent of the body’s collagen and is found just about everywhere except in cartilage.

• Type II is the cartilage builder, and occurs in the cornea and vitreous humour of the eye.

• Type III collagen teams up with type I to keep the walls of our arteries and other hollow organs strong and supple.

• Type IV ensures the health of cell basement membranes and the filtration system of capillaries.

• Type V is needed for the surfaces of cells, healthy hair, and the placenta during pregnancy.



Whatever their type, collagenous proteins are gigantic molecules that each contain more than one thousand of the protein-building blocks known as amino acids. The molecular structure is a triple helix. One-third of the amino acids are made up of glycine, a tiny amino whose small size is critical for structuring the very tightly packed molecular chains needed at the axis of the helix. Pointing outward, the team of proline and hydroxyproline twists into the tough, strong, and stable triple helix structure.


[image: image]

Figure 1: Collagen is a major structural protein comprised of three chains wound together in a triple helix formation (shown at left). Shown here is a small part of the entire collagen molecule of about 1,400 amino acids. Every third amino acid is glycine.

The structure of collagen varies somewhat among species, a fact that argues for our including bone broth from a variety of species in the diet. It also explains why taste and nutritional value can require different cooking times and preparation methods. For example, the amount of amino acids proline and hydroxyproline is lower in cold-water fish than in mammals. Accordingly, broth from fish is cooked short term, and gelatin obtained from fish is unsuited to many food processing and industrial applications.

Collagen and Aging

Collagen production in the body slows with age and ill health, causing skin, joints, and other body parts to become drier, less pliant, thinner, and weaker. The glue dries up and loses its stickiness, so to speak. This breakdown is most visible as sagging skin, but it can occur throughout the body. Tendons and ligaments lose elasticity, bones weaken, muscles atrophy, and cartilage cracks. Injuries are more likely to occur from repetitive motion, wear and tear, overexertion, or overuse at work, at the gym, or when playing sports. When the body is low in collagen and unable to produce enough of it, injuries are more likely to happen and are harder to heal. In addition, collagen plays a role in preventing and treating autoimmune disorders such as rheumatoid arthritis and Crohn’s disease.



“ Satisfaction

When my body consumes broth, I can hear it sigh, ahhhhhh! My body loves broth!

—Angie Libert, Ogden, Utah ”



Mainstream science holds that breakdown is inevitable with age. The usual recommendation is to take NSAIDs and other nonsteroidal anti-inflammatory drugs to block pain. This approach is self-defeating, however. Inflammation is a painful but needed first stage in the body’s healing process, one that sends nutrients to the site, leads to granular tissue formation, and ultimately the formation of collagen. Once the new collagen connects with threads to the damaged tissue, healing and strengthening can take place. Rather than take over-the-counter (OTC) or prescription drugs to block inflammation, the better solution is to give the body what it needs to produce optimum amounts of high-quality collagen.

Broth or Supplements?

The traditional way to accomplish this is by eating gelatin-rich homemade bone broth and plenty of collagen-rich foods such as chicken feet and pigs’ hooves. Sadly, such foods have largely disappeared from the modern dinner table, partly for reasons of convenience and partly because so many “health experts” warn against the fat and cholesterol found in these animal products. The result is that most first-world people today subsist on collagen-poor diets, suffer chronic ill effects throughout the body, and embrace pharmaceutical or nutraceutical solutions.



“ Hair, Skin, Teeth, and Nails

I was a vegetarian for nearly thirteen years of my life but finally started appreciating the organic grass-fed animal protein the Lord has provided. Over the past several years I have had so much success with bone broth and credit it with growing enamel back into my front right incisor. I have also noticed that my skin tissue, hair, and nails are more vibrant and structurally sound. I feel so nourished and satisfied, and really that is what holistic nutrition is all about!

—Amber K., Greensboro, North Carolina ”



In terms of joint health, those who don’t give up so easily may turn to the popular supplements glucosamine and chondroitin. Although both of these have well-proven benefits, they provide only two of the many raw ingredients the body needs for collagen production.

A more comprehensive solution is gelatin powders or supplements or whole cartilage products, preferably from pastured cows or chickens. In terms of gelatin powders, the best offer several versions of collagen: types I and II to nourish skin, hair, and nails, and collagen type II to support connective tissue, joints, ligaments, and tendons. Most people benefit from both. Some trendy new products contain collagen from velvet deer antler, green-lipped mussels, sea cucumbers, or other exotic collagen sources. These products may even be pumped up with pomegranate or other additions to provide vitamin C and other collagen-building support for the body.
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What Is Gelatin?

Gelatin differs from meat concentrates in that it consists of only the denatured collagen component. It’s intended to be added to other foods to improve digestibility or to be taken alone as a supplement to improve hair, nails, skin, or joints. It is a food as opposed to a food additive and consists of 84 to 90 percent protein, 1 to 2 percent mineral salts, and 8 to 15 percent water. In the food industry, gelatin is widely used to replace cream, egg yolks, and other ingredients in low-calorie, low-fat products that would otherwise lose acceptable texture and mouthfeel. Gelatin is a constituent of many commercial ice creams, yogurts, marshmallows, frostings, and most other processed, packaged products not targeted to the vegan market. Isinglass, a purified form of gelatin derived from fish bladders, is widely used in the wine and beer industries to accelerate the fining, or clarifying, of the products. A 2007 study in the Journal of Food Science suggests bovine gelatin sprays may soon be used to extend the shelf life of meat by blocking water loss and lipid oxidation. Gelatin also has a long history of commercial applications, most famously in the gelatin silver prints of black-and-white photography.
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How Now Mad Cow

Despite the multiple health benefits of gelatin, some people avoid it because of fear of mad cow disease. In fact, most gelatin today is hide gelatin, not made from brains. Furthermore, processing procedures such as degreasing, acid demineralization, alkaline purification, washing, filtration, ion exchange, and sterilization reduce the chance of bovine spongiform encephalopathy to about zero. Back in 1992, the FDA took the mad cow fear seriously enough to forbid the import of any cow products including gelatin from countries where BSE had occurred, but the ban on gelatin was lifted in 1997. The main reason was that there have been no cases to date implicating either commercial or homemade gelatin in mad cow disease or any other neurological disorders.
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Interestingly, high-end supplements marketed for bone health are increasingly likely to contain collagen, as studies suggest it’s even more important than calcium and other minerals for building strong flexible bones and preventing osteopenia and osteoporosis. Indeed, collagen is the likeliest reason bone broth supports bone health (and not its calcium content, which is surprisingly low. See chapter 3, here).

Despite the booming supplement business, the most popular and heavily marketed products contain collagen and collagen enhancers for external use. These include creams, lotions, nail treatments, facial firming gels, and eye pads. In medicine, collagen and cartilage can be found in wound-dressing materials and skin substitutes for burn victims.

The FDA has also approved injectable collagens for cosmetic use. Purified to closely resemble human collagen, bovine collagens are injected to smooth out the fatigue and fret lines that furrow the aging face. Possible side effects are rashes, muscle pain, and headaches, and the results don’t last. Sooner or later the body metabolizes injected collagen.

While many of the new collagen technologies look promising, common sense argues for ancestral wisdom. It’s time to put gelatin-rich bone broth back on the daily menu and nourish the body from the inside out.









CHAPTER 2


Cartilage: Helping Us Move

[image: images] Most people know cartilage as gristle. It’s the blob on the bone of a T-bone steak, the globs on chicken drumsticks, and nearly the entire skeleton of man-eating sharks.

Human beings, too, are blessed with cartilage. Without cartilage, we couldn’t wiggle our ears, scrunch up our noses, swallow with ease, or move our joints. Tough, elastic, spongy, and springy, cartilage has many vital roles: It acts as a framework, works as a shock absorber, and reduces the friction between moving parts.

The Many Roles of Cartilage

No bones about it, cartilage is a fascinating substance. There’s nothing else quite like it in the body. Unlike its cousins connective tissue and bone, it contains no nerves, blood vessels, or lymph system. Nutrients needed to maintain it are not transported via blood or lymph fluid but by synovial fluid, which flows into every nook and cranny when pressure is applied to the joint and released.
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Figure 2: Shown here is a typical joint with the locations of bone, articular cartilage, a synovial membrane, and the joint cavity containing synovial fluid.

Synovial fluid is a transparent, raw egg white–like substance that contains albumin, fat, mineral salts, and a large organic molecule called hyaluronic acid in addition to water. Indeed, water is the chief constituent of healthy cartilage—65 to 85 percent. Health experts like to say it is possible for us to starve our cartilage in two easy ways: by not drinking enough water and by not exercising. But water is not nearly as helpful as broth, a substance that includes not only water but the amino acids, collagen, and other components the body needs to manufacture healthy cartilage.

The remarkable resilience of cartilage comes from its gelatinous matrix. Jiggly but not amorphous, this matrix is highly structured with the complex combinations of proteins and sugars known as proteoglycans, whose principal job is to get and hold water. The most prominent proteoglycans in cartilage are the sulfur-containing molecules chondroitin sulfate and keratan sulfate. These molecules carry negative charges and repel each other, creating space for the water they need to attract and hold.

The most common type of cartilage in the human body is hyaline cartilage, a hard, gristly, bluish translucent material, which—when healthy—is also pliable. Its strength comes from a dense, crisscrossing ropey network of collagenous fibers. Its resilience derives from the gel-like matrix into which these fibers are embedded. The fibrils found on the outside of cartilage are so tough and densely packed that they are known as the “armor plate layer.”

Chondrocytes Build Cartilage

Living within the matrix are the cartilage cells themselves. Known as chondrocytes, these cells reside in little isolation chambers known as lacunae, where they regulate cartilage metabolism, manufacture proteoglycan molecules and collagenous fibers, and build new cartilage as necessary. To do so, the chondrocytes need the right nutrients delivered in the right proportions to them by the water and synovial fluid. In addition, they require twenty to thirty different enzymes, without which the complex sugars cannot be properly synthesized and coupled to the core proteins.

During childhood and adolescence, chondrocytes regularly build new cartilage matrix, which can ossify into bone. In this way, nature designed our skeletons to grow to full size. In adulthood, the construction slows down and the chondrocytes lay new deposits of cartilage only on the surface of existing cartilage. Although for most adults the rate of cellular reproduction and repair is slow, individuals with healthy cartilage manage to maintain equilibrium between the creation of new cartilage and decomposition of the old.
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A Change in Proportion

If we compare the cartilage of young healthy mammals with old and sick ones, we see different proteoglycan formation. In young ones, the chondroitin sulfate chains are considerably longer than the keratan sulfate ones. Studies done on old folks and old cows, however, show shorter chondroitin sulfate chains and longer keratan sulfate chains. With aging, the two components of cartilage become about equal in length, which results in hunched-over little proteoglycans that are less able to hold and attract water. According to Arnold I. Caplan, PhD, of Case Western Reserve University, “This difference may be responsible, at least in part, for the development of some forms of osteoarthritis in older people. After all, if the proteoglycans made in cartilage by aging chondrocytes have a lessened capacity to structure water, the resilience of the cartilage must be compromised, and with it the cushioning of bones in the joints.” This finding suggests the ideal broth for cartilage regeneration might come from young animals.
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Can We Regenerate Our Cartilage?

While common sense tells us “like can feed like,” most people believe cartilage regeneration is improbable if not impossible. However, the late John F. Prudden, MD, DSci (1920–1998), known as the “father of cartilage therapy,” liked to explain how cartilage regeneration could work by comparing it to “the mesenchyme in a growing fetus.”

Mesenchyme is a tissue derived from the mesoderm, the layer of primordial tissue in the embryo from which muscles, bones, cartilage, tendons, ligaments, fat, and bone marrow develop. Mesoderm, endoderm, and ectoderm are the three primary germ layers from which all cells and tissues in the body derive.

Like cartilage itself, mesenchyme consists of a gelatinous matrix with fibers. Because its germ cells are the prototypes for healthy tissue, it comes rigged with maturation factors or biodirectors that tell the body not only how to create cartilage, bone marrow, the dermis of skin, the dentin of teeth, and other tissues, but also how to correct abnormalities.

Standard anatomy and physiology texts discuss mesenchyme primarily in terms of babies growing in the womb, but Dr. Prudden explained that we should consider what happens every time the human body mends a broken bone. First, the circulatory system cleans up the bony wreckage. Next, undifferentiated (meaning unspecialized) cells that are remarkably similar to mesenchyme settle in, multiply, and develop into the specialized cartilage cells known as chondrocytes. These chondrocyte cells, in turn, produce the cartilage matrix that is needed to fill the gaps and bind the bone fragments together. As the cartilage calcifies, new bone forms.

This scenario suggests adults can rebuild cartilage, though it is rare indeed for it to happen spontaneously in the case of people with osteoarthritis and other rheumatoid diseases. Dr. Prudden, however, accomplished it with many of his patients using bovine tracheal cartilage supplements, and he published the results in major medical journals. The cartilage Dr. Prudden used was taken from the tracheas of young healthy calves and not from humans, but the match was close enough. He furthermore discovered that cartilage could reverse diseases such as psoriasis and cancer that would not seem to be cartilage-related at all. We’ll discuss his pioneering work curing incurables with arthritis, autoimmune disorders, and cancer later in this book. For now, the commonsense principle of “you are what you eat” suggests the wisdom of consuming at least one cup of cartilage-rich broth daily for optimum health and longevity, more if you are dealing with degenerative disease.
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Chondroitin sulfates play other important roles: They inhibit enzymes that like to chew up cartilage, and they interfere with enzymes that would hijack the transport of nutrients. Both types of enzymes seem to be gluttonous in the cartilage of aging mammals.

Changes in chondroitin sulfate and keratan sulfate accompany other changes in aging or unhealthy joints as well. It seems that if one part of the cartilage system breaks down, another is sure to follow. If, for any reason, the collagen and elastic network loses its shape and its strength, the gelatinous matrix growing on and around it will suffer the loss of support as well. Once cartilage is unable to attract and hold water, the chondrocytes lose their source of nourishment and their much-needed ability to reproduce and repair. And so it goes. However the problems begin, the unhappy result is the decomposition of old cartilage at a faster pace than the creation of new cartilage.

Once this happens, it is only a matter of time before the cartilage that was once plump and resilient becomes painfully thin, dried out, worn down, stiff, cracked, and inflamed. Then the bones that the cartilage was designed to protect start rubbing each other the wrong way, causing bone spurs, bone hardening, inflammation, and pain (see the illustration comparing a normal joint to one with osteoarthritis on here).

Conventional medical opinion holds that joint problems are inevitable with aging and that damage is irreparable and irreversible. But it appears the human body can revert to the “young” type of cartilage and regenerate young healthy cartilage if provided with the right tools. And it’s undoubtedly even easier to prevent the damage to begin with. That means providing the right constituents of cartilage—glycine, proline, glutamine, proteoglycans, and other nutrients found in cartilage-rich bone broth. The larger cartilage molecules may not be absorbed intact, but the components certainly are.









CHAPTER 3


Bone: The Body’s Living Framework

[image: images] Healthy bone is living tissue that supports, frames, and protects the body with flexibility and strength. Minerals in the matrix make bones hard, but collagen keeps them resilient. The last thing we want is brittle bones.

Bones serve us in many other ways as well: They allow our bodies to deposit and withdraw minerals; produce blood cells, stem cells, and growth factors; serve to buffer our blood against excessive pH changes; and even store energy. In Chinese medicine, deep “bone consciousness” is thought to ground and stabilize the life of the spirit. Poets favor the word marrow when writing of primal and mystical interior journeys.

Bones for Minerals

Made from bones, broth provides a variety of bioavailable minerals. The exact mineral content found in bones depends upon the overall health, age, diet, and environment of the animal as well as the species. About 50 percent of bone is minerals, 28 percent collagen, and 22 percent water. Of the minerals, the largest store by far is calcium phosphate, a combination of calcium and phosphorous arranged in a formation called hydroxyapatite. Bone also contains small amounts of magnesium, sodium, potassium, sulfur, and other trace minerals.

Given all the calcium in bone, it’s reasonable to think broth would be an excellent source of this important mineral. Many people even claim its calcium content rivals that of dairy foods and recommend bone broth as a good substitute for people who cannot tolerate milk or other dairy products. In fact, the level of calcium in broth does not come even close. The most thorough study of this topic occurred in 1934 when researchers reported the calcium content of several types of bone broth at just 5.2 to 28.6 mg per 100 cc (12.30 to 67.7 mg per cup). The researchers compared this to 119 to 128 mg calcium per 100 cc (281 to 303 mg per cup) in cow’s milk.

Recent testing confirms the low calcium levels found in 1934. Saffron Road and Flavor Chef broths, two excellent brands sold in health food stores, bear Nutrition Facts labels reporting 0 percent and 4 percent, respectively, per cup of the RDA for calcium. (As published by the National Academy of Sciences, the basic RDA for calcium is 1000 mg per day, but up to 1300 mg per day for boys and girls between nine and eighteen, for pregnant and lactating women under the age of nineteen, and 1200 mg per day for women over the age of fifty-one and men over the age of seventy-one.) USDA figures for brand-name canned broths sold at supermarkets show calcium at 14 mg per cup (1.4% of the RDA) for beef and 9 mg (.9% of the RDA) per cup for chicken. By comparison, USDA reports 291 mg of calcium per cup for whole milk. Recent analyses of broth by Covance Laboratories of Madison, Wisconsin, also found low levels of calcium at 2.31 mg per cup for broth made by Kim Schuette, CN, of Biodynamic Wellness of Solana Beach, California (from a whole Mary’s Free Range Chicken plus two chicken feet and no vegetables), and 6.14 mg per cup for Flavor Chef broth made with bones and vegetables.

The low calcium figures appear to be true even when long-term cooking softens and largely dissolves the bone. What’s more, these figures are for broth made with the help of vinegar to help pull minerals from the bone. It appears the best way to increase the calcium content of broth is to include calcium-rich vegetables while making the broth and milk or cream in broth-based sauces.

Despite its low calcium content, broth apparently supports bone health. While levels of calcium and trace minerals may be low, they are nonetheless easily assimilated and present in appropriate ratios for bone building. In contrast, bone-building supplements are often formulated with high levels of calcium that are hard to absorb and missing full complements of bone-building trace minerals. Bone, after all, is not built on calcium alone.

Collagen for Strong Bones

The larger reason broth supports bone building is its high collagen content. Broth, of course, contains collagen dissolved not only from the bone itself but also from the attached skin and cartilage. The basic building blocks of bone are collagen fibrils that form a latticework for deposition of calcium phosphate and other minerals. The collagen cross-links are more important for whole bone strength and fracture resistance than mineral levels and patterns.



“ Broken Back

My son-in-law was in a horrific truck accident and broke his back in two places. He had to wear a brace, and the projected time for healing was at least three months. He went back for a check up and X-rays at two months and they were amazed. His back was almost totally healed. It really was amazing. My daughter was feeding him bone broth all day long! She made it all herself: chicken broth, beef broth, and venison broth. She made soups and stews, cooked grains in broth, and otherwise got broth into him as often as possible. The medical professionals were astounded with how quickly he healed. It was truly amazing. We attribute his strong healing to the broth.

—Candace Coffin, Hillsville, Virginia ”



Indeed, some people have bones thick with calcium and other minerals that are weak and crack under tension like unreinforced concrete. Diabetics, for example, may suffer from poor bones, not because of low mineral density but because their collagen is damaged by the advanced glycation end-products (AGEs) created when blood sugar levels are chronically high.
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Figure 3: To build strong, flexible bone, the body lays down mineral crystals on a collagen structure as seen here.

Although most published collagen studies have focused on osteoarthritis, Milan Adam, DSci of the Institute of Rheumatism Research in Prague (1928–2008), studied 120 osteoporosis patients over a period of three years. He treated half with calcium and half with collagen hydrolysate. The breakdown of substances indicating loss of collagen and bone mass were significantly lower in the collagen hydrolysate group than in the calcium group. Best of all, collagen hydrolysate reduced the likelihood of bone fractures significantly. A few years later, in 1996, he published a study on 108 postmenopausal women with osteoporosis and bone mineral density lower than 80 percent. He reported collagen hydrolysate enhanced and prolonged the beneficial effects of calcitonin and improved overall markers of bone metabolism. Calcitonin is a hormone secreted by the thyroid that has the effect of lowering blood calcium.

In 2000, Roland Moskowitz, MD, of Case Western Reserve University, reported success with collagen hydrolysate for both osteoarthritis and osteoporosis. He, too, found calcitonin plus collagen hydrolysate inhibited bone collagen breakdown better than calcitonin alone, making it “of interest as a therapeutic agent of potential utility in the treatment of osteoarthritis and osteoporosis. Its high level of safety makes it attractive as an agent for long-term use in these chronic disorders.”



“ Bone Building

Today I saw a new gynecologist, a nurse practitioner who had just moved from New Jersey to Florida. She did a fine job with my annual exam and then asked me a few questions. One was “Are you taking a daily calcium supplement for your bones?” “No,” I replied. “Oh,” she said, “that’s dangerous. You need 1200 to 1500 milligrams of calcium a day—” “But,” I interrupted her, “I eat bone broth from grass-fed animals all the time. It’s part of the Weston A. Price Foundation’s recommended diet. That way I get all the bone-building minerals I need, not just one in isolation. Before I started I lost 12 percent of my total bone density in a year, but the next year with the bone broth I gained back 19 percent. I can hardly wait to see what my results will be this year.” “You know,” she replied, “you’re the second person to tell me about bone broth. The other one was an elderly woman from Ecuador who said she put eggs in her broth and eats it on a regular basis.”

—Kathy R., Winter Haven, Florida ”



With osteoporosis a threat for forty-four million American men and women over the age of fifty, these findings on collagen need to be taken seriously. For years, osteoporosis prevention relied on calcium alone. The focus then shifted to massive doses of vitamin D plus calcium, perhaps with a complement of trace minerals. But if we look back at the diets of traditional people who retained strong, flexible bones throughout long and productive lives, it’s apparent the answer lies in nourishing food, not in pills. While it’s fortunate that modern science supports bone building with food-based collagen hydrolysate and gelatin, the better—and tastier—solution is daily bowls of nourishing broth.









CHAPTER 4


Marrow: The Body’s Blood Bank

[image: images] Deep in the center of bones is marrow, a creamy substance valued by our ancestors for its life-giving, reproduction-enhancing, and brain-building fat and cholesterol. As the seedbed of blood and stem cells, it’s prized as a sacred, energizing, and regenerative food in native cultures all over the world. When devouring a kill, animals instinctively go for it, first sucking out marrow, then consuming the organ meats, and eating muscle meat last of all. Hunter-gatherers knew just where to tap the femur bone of a large animal to break it open and extract the rope of nutrient-dense marrow.

The word marrow is familiar in language and literature as well. Henry David Thoreau famously wrote, “I wanted to live deep and suck out all the marrow of life.”

Bone marrow has also played a major role in human evolution. As evolutionary anthropologist Professor Leslie Aiello of University College London puts it: “Bone marrow is highly nutritious, and contains many important elements for brain growth and development. It also takes much less energy to digest than plant food. Scientists have shown that brain size was beginning to increase in the later australopithecines, and it could all be down to bone marrow as brain food.”
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Figure 4: Bone marrow is a soft, spongy tissue found inside bones. Red blood cells, white blood cells, and platelets are produced in the bone marrow.

With Professor Peter Wheeler of John Moores University in Liverpool, Aiello developed the expensive tissue hypothesis, which holds that humans were able to develop large “metabolically expensive” brains relative to body size because of an equivalent reduction in the size of the gastrointestinal tract. Without the adoption of a high-quality, animal-based diet, this transition would never have been possible.

Although marrowbones have largely disappeared from the modern table, they are just the thing for unapologetic carnivores who like to gnaw, lick, and suck their food and lustily experience an animal’s frothy, oily, and musky inner essence. Today marrow is often served in fine restaurants, usually roasted and presented upright to be eaten with little spoons that dig deep into the bone. Marrow may also appear as a rich garnish for filet mignon or as the high point of the Italian dish osso bucco. As an appetizer, it’s often spread like butter on pointy pieces of toast. As Anthony Bourdain put it, “If God made butter, it would taste exactly like bone marrow.”
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What’s in Marrow?

The USDA doesn’t provide data on lamb, beef, or big game marrow, much less on the minor amounts hiding in fish or poultry bones. Reports on the amount and type of fat in bone marrow vary considerably, and there are significant differences in marrow type and amount among African ruminants, caribou, grass-fed beef, and factory-farmed beef. Different types of marrow are also found within the same animal. Arctic explorer and ethnologist Vilhjalmur Stefansson (1879–1962) described two types of marrow in his book The Fat of the Land. The type from the lower leg was soft and “more like a particularly delicious cream in flavor,” while the other from the humerus and femur was “hard and tallowy at room temperatures.” The former suggests a marrow higher in monounsaturated fatty acids (MUFAs), the latter higher in saturated fat.

The percentage of fat in bone marrow also decreases with malnutrition and starvation. Indeed, a low level of bone marrow fat is considered a definitive diagnosis of starvation at animal autopsies. Researchers from Purdue found bone marrow averaged 91.54 percent fat in healthy cattle, but in malnourished cattle, the range went from 0.45 to 67.11 percent, with an average of just 18.82 percent.

In 1964, scientists analyzed the phospholipid content of human bone marrow. These make up only a small portion of bone marrow’s total lipid content, but they are very important. The team identified many types of choline, of which 44 percent was lecithin and 22 percent a combination of phosphatidylethanolamine (PE) and phosphatidylserine (PS). PE and PS are vital to nervous system function and are found heavily in the white matter of the brain, nerves, neural tissue, and the spinal cord. PS is known to improve brain function and mental acuity and may possibly protect us from MSG toxicity.

As for vitamin and mineral content, the limited data suggest a little iron and phosphorous and almost no calcium in the marrow. Where there’s fat, there should be fat-soluble vitamins, but reports of vitamin A in 100 grams of marrow run across the board at 240 IU, 67.2 IU, and 0.4 IU, which is just about zero. For some reason, vitamin D has not been analyzed, but one report has 0.3 mcg of vitamin K in 100 grams of roasted marrow. There’s much more research to be done to understand this nourishing substance.
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Profound Benefits

However we eat it, straight up or dissolved in soup, the health benefits of marrow are profound. Wise tradition tells us so, yet precise and consistent nutritional data are not available.

Whatever’s in it, marrow seems to have the right stuff for healing and rejuvenation. Because it hides deep in our bones, few people realize marrow is one of the largest organs in the human body—yes, bone marrow is considered a primary lymphatic organ. Babies start out life entirely with red bone marrow, the place where myeloid stem cells and lymphoid stem cells, precursors to red and white blood cells, are formed. By adulthood half of human bone marrow is yellow, serving primarily as a storage site for fat. Interestingly, with severe blood loss, the body can convert yellow marrow back to red to increase blood cell production. In cases of starvation, the body draws on the fat stores in yellow bone marrow in an attempt to survive.

Stem Cell Regeneration

The most rejuvenating part of bone marrow is its ability to perform hematopoiesis, the process by which stem cells generate the platelets, leukocytes, and erythrocytes needed for coagulation, immunity, and oxygen transport. Add in osteoblasts and osteoclasts for bone building and resorption, fibroblasts for connective tissue, and the hormone osteocalcin to help regulate blood sugar and fat deposition, and it’s evident why marrow is revered in many cultures as the very source of life.

Bovine marrow and spleen also contain high levels of a class of lipids important in cell membranes known as alkylglycerols (AKGs). AKGs serve as powerful immune system boosters, helping us fight infectious diseases and even cancer. The AKG story began in Stockholm in 1952, when Dr. Astrid Brohult got the bright idea of serving bone marrow soup to children suffering from leukemia, a cancer that develops in or spreads to the bone marrow. Although the children improved dramatically, they strongly disliked the soup. Dr. Brohult and her husband, Dr. Sven Brohult, then determined to identify the active component found in bone marrow. A decade later, they identified it as AKG and shifted their research interest from bone marrow to shark liver oil, a concentrated source well suited to supplement manufacture.

Today research on bone marrow stem cells represents some of the most far-ranging work in modern science. Stem cells can be transformed into functional neural cells and have been used to treat irritable bowel syndrome, ischemic heart disease, and HIV; they are injected into patients seeking renewed vitality and eternal youth at anti-aging clinics. While Father Technology’s high-tech stem cell treatments offer the excitement of promise, Mother Nature’s low-tech bone broth is safe, effective, and available to all of us here and now.



“ Lupus and Rheumatoid Arthritis

I have lupus and rheumatoid arthritis. I was forty-two, the mother of four children, very healthy and into yoga and martial arts when my world came crashing down in 2002. I was then diagnosed with a pericardial effusion, which is a lot of fluid and inflammation around the heart. I had major surgery and was told to accept a “new normal” for my life. That was not easy because I was put on very bad meds—prednisone was the least of it. The chemotherapy drugs ruined my life. I lost everything I knew as normal. I lost my husband, my friends, my ability to parent properly… the ability to do much at all. The only thing I gained was sixty pounds from the prednisone, which kept me alive, and I use the term alive loosely because it was more like existing as a zombie. I landed in the hospital many times, sometimes every two weeks. I had a TIA (transient ischemic attack) and organ failures and felt every part of my body crashing in. I finally went off the steroids and chemo because of these side effects, but I was also nervous about developing leukemia or bone cancer down the road. I said to my doctors, “Kill me now.”

The pericardial effusion was my first symptom of lupus. Rheumatoid arthritis followed. This all started with an outbreak at my daughter’s school of something called fifth disease. It’s normally a minor infection for children, but when it happens to adults, it can be severe. It has the effect of switching the immune system on, and then it’s always on. I also got mycoplasma pneumonia, also called walking pneumonia. Mycoplasma are neither viruses nor bacteria. They mutate, they change. They are almost impossible to get rid of and are a probable cause of autoimmune disorders. I got help from a cutting-edge doctor who knew of Dr. Tom Brown’s protocols and put me on the antibiotic doxycycline. I stayed on it for three years. It helped the lupus and RA a lot, but my digestive tract ended up overwhelmed.

In 2012, I started practicing yoga again in an amazing studio in Aventura, Florida, which I had founded myself years before. Out of the blue, I ran into my former student Diego Rutenberg. He took one look at me, pulled me aside—pulled me hard—and said, “You have to listen to me.” He told me about broth and using its cartilage, which was something I could relate to because I’d loved to chew on bones as a child. He told me about functional medicine and how I had to go see Shantih Coro. I did. Shantih’s program for me included custom probiotics, cod liver oil, fermented vegetables, and other things, but mostly a lot of broth. I had to commit, and I did everything without fail. For months and months I lived on broth with well-boiled vegetables like my grandmother used to make. I ate marrow and it was delicious. I loved the broth so much I got addicted. I lost weight. I could tell I was losing toxicity too. My color was better, stomach pains gone, and ability to do yoga returned. Today I am in remission, and that fact alone tells you everything.

—Carla Berkowitz, Aventura, Florida ”
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Dr. Weston A. Price learned marrow was highly prized by Native Americans of the North. “It is important that skeletons are rarely found where large game animals have been slaughtered by the Indians of the North. The skeletal remains are found as piles of finely broken bone chips or splinters that have been cracked up to obtain as much as possible of the marrow and nutritive qualities of the bones. These Indians obtain their fat-soluble vitamins and also most of their minerals from the organs of the animals. An important part of the nutrition of the children consisted in various preparations of bone marrow, both as a substitute for milk and as a special dietary ration.”

When Price devised a nutrition plan for an orphanage, the meal included bone marrow. “About four ounces of tomato juice or orange juice and a teaspoonful of a mixture of equal parts of a very high vitamin natural cod liver oil and an especially high vitamin butter was given at the beginning of the meal. They then received a bowl containing approximately a pint of a very rich vegetable and meat stew, made largely from bone marrow and fine cuts of tender meat.”
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CHAPTER 5


Conditional Protein Power

[image: images] When consumed as part of a rich and varied traditional diet, broth improves overall protein digestion and assimilation. It helps the body build collagen and cartilage, needed for the health of skin, joints, and bones. And it also serves as a “protein sparer,” which means we can cut back on the complete proteins we would otherwise need to eat.

Despite these strengths, broth is often dismissed as a “poor protein” because it’s not a complete protein. That’s true, and that is the reason we should not attempt to survive on broth alone.

From the eighteenth to the early twentieth centuries, public health authorities enlisted top scientists to turn broth—or, more accurately, its chief constituent, gelatin—into a complete protein that could be cheaply manufactured and fed to the masses. They tried adding all sorts of substances, including tyrosine and other amino acids, whey or casein powders, and eventually even soy protein. The attempts proved inadequate, too expensive, or both, and efforts to turn gelatin into a cheap and portable superfood that could feed soldiers at war, disaster victims, and the poor were eventually scrapped.

Nearly all the cases in which gelatin caused health problems occurred when the subjects were fed excessive amounts of gelatin and little else. This happened quite frequently during the early to mid-nineteenth century when people running hospitals, soup kitchens, and poorhouses tried to economize by serving gelatin at every meal in the form of bouillon, gelatinous biscuits, and other gelatin-based edibles—or inedibles as the case may be. Gelatin bashers have long been fond of pointing out that dogs have died after a few weeks on a gelatin diet. But while it was true that the dogs died in one research study, Dr. Nathan R. Gotthoffer argued in his 1945 book Gelatin in Nutrition and Medicine that “no account was taken of the fact that the animals refused to eat the food after a few days.”

Clearly science has proven we can’t live on broth alone, but much research supports its health-giving role in a rich and varied diet. Gelatin increases the utilization of the protein in wheat, oats, and barley. It also improves the digestibility of beans, proving the traditional wisdom of cooking bean soups with hocks. Furthermore, gelatin improves the digestibility of meat protein in soups and stews or when served with gravy, as is the custom with many culinary traditions around the world.

The “sparing” effects of gelatin on protein were of particular interest to many early researchers. By sparing protein, they meant that the body is less likely to cannibalize the protein stored in its own muscles, a common occurrence during fasting or during rapid weight loss from illness. Because gelatin-rich broth diminishes the amount of complete protein needed by the body, it can reduce the strain on the digestive system. It is a healing food for convalescents and helps prevent unwanted weight loss and loss of muscle that occurs when the body goes out of nitrogen balance and cannibalizes the protein stored in its own muscles. In 1872, Carl von Voit, a German researcher who spent ten years studying gelatin, concluded gelatin prevented breakdown of protein in the body because it was itself decomposed. He found it could exert “remarkable sparing powers,” but cautioned, however, that gelatin alone could not build up protein supplies in the body. For that, high-quality animal protein is required.

Our Need for Protein

We need high-quality protein in our diets for growth, repair, immune function, hormone formation, and all metabolic processes. Our bodies contain more than 50,000 types of proteins, all built from the building blocks known as amino acids. Nine of these amino acids are considered “essential” for humans because we cannot manufacture them on our own and must obtain them from the diet. They are histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine. Arginine is considered essential for babies and children. If these essential amino acids are present in sufficient quantities, we can build the “nonessential” amino acids, but if one or more are missing, the body will fail to synthesize many of the enzymes and antibodies and the other proteins it needs.

Protein synthesis breaks down not only when the essential amino acids are absent but also when supplies are low. We tend to lose the ability to produce sufficient amounts during periods of infection, chronic poor health, or physical or mental duress, or during the rapid growth expected of infants and children. Consequently, many scientists believe we need to obtain many more amino acids than the ones considered essential, and that at least eight other amino acids should be considered “conditionally essential.” These include arginine, glycine, proline, glutamine, tyrosine, serine, cysteine, and taurine.

Traditionally animal products such as eggs, milk, fish, poultry, and meat have served as valued sources of the best proteins. These nutrient-dense foods contain a complete set of the essential amino acids in desirable proportions. In contrast, plant proteins are incomplete because they are low or missing some of the essential amino acids. It only takes a shortage of one of these to slow down or even shut down the body’s protein manufacturing process. In soybeans and other legumes, the limiting amino acid is methionine. In grains, it is lysine.

Gelatin—as well as gelatin-rich bone broth—also has limiting amino acids, namely tryptophan, which goes missing, and histidine, tyrosine, and cysteine, which are low. Consequently, the ideal way to consume broth is in the form of soups and stews that also include high-quality animal products such as fish, meat, organ meats, poultry, eggs, or dairy, or in sauces and gravies on meat and fish.

Consumed alone, gelatin is obviously an incomplete protein. “An unquestionably poor protein,” warn the writers of the popular textbook Nutrition for Living. Homemade broth is obviously better than a gelatin product, but even the best-quality broth cannot prevent malnutrition if people are starving from insufficient quantities of food or short of enough high-quality protein because of a high-carbohydrate diet. Such people need to consume broth along with more and better food.

Adding broth to the menu, however, can improve the health of people on South Beach, Zone, or other lean protein plans that promote the consumption of skinless, boneless chicken breasts, lean burgers, and chops and steaks trimmed of fat, skin, cartilage, and bones. Recommendations to eat only lean meat go against the ancestral wisdom of eating all parts of the animal, not just the muscle meat.

The Methionine Problem

What’s wrong with muscle meats alone? Muscle meats are high in methionine, an essential amino acid that can contribute to excessive methylation in the body. Methylation refers to a complicated biochemical process involving transfers of methyl groups. It goes on in every cell of the body and when overdone can contribute to premature aging and other health problems.

The solution is not to avoid muscle meats entirely, but to balance them out by eating parts of the animal rich in proline and glycine, including the skin, cartilage, and bones. Eating liver and other organ meats provides rich stores of vitamin C and other vitamins and minerals needed for collagen and cartilage production. Proponents of plant-based diets correctly warn about the grave dangers of excess methionine but fail to recognize the fact that their recommendations lead to excess methylation as well because although their foods are low in methionine, they are also low in proline and glycine. Balance is key.

The healing power of broth is so dependent on proline, glycine, glutamine, and alanine that we’ll discuss these four amino acids in depth in the next chapter. Their vital roles in gut health, immune system support, blood-sugar balancing, muscle building, healthy bones and joints, and smooth skin, as well as overall healing and rejuvenation, make them conditionally essential for life but absolutely essential for radiant good health.









CHAPTER 6


Four Key Amino Acids

[image: images] Textbooks tell us that proline, glycine, glutamine, and alanine, the four main amino acids in broth, are nonessential amino acids. This means the body, theoretically at least, can manufacture them as needed. The ability to manufacture them easily and abundantly, however, is probably true only of people enjoying radiant good health.

Broth’s collagen and cartilage-building strength comes from its rich content of proline and glycine. Proline and glycine are the keys to the tensile strength, resilience, and water-holding capacity of healthy collagen and cartilage, as discussed in chapters 1 and 2. Common sense suggests that the millions of people suffering from stiff joints, skin diseases, and many other disorders related to collagen, connective tissue, and cartilage are simply not healthy enough to manufacture sufficient proline and glycine.

Research on proline and glycine is far from a growth industry, but several studies clarify the essential nature of these supposedly nonessential aminos. Most of the research indicates that proline and glycine should at the very least be considered conditionally essential, meaning that under most conditions, the body cannot make enough of these compounds and must get them from food. Let’s look at proline first.

Proline for Healthy Collagen and Cartilage

When individuals in normal health are put on proline-free diets, their plasma levels fall by 20 to 30 percent. While this is obviously a highly artificial situation, it does suggest the body cannot produce proline in sufficient quantities without dietary assistance. Proline is found in virtually all animal and plant proteins except lactalbumin, so deficiency should be rare when people obtain enough to eat. However, individuals will show low proline levels if they consume too little protein, a possibility among people on high-carbohydrate, low-protein, low-fat, or vegan diets. For most of these individuals, the way to bring proline consumption up to par is obvious—add good-quality animal protein to the diet. Curiously, some people on high-protein diets also suffer a proline shortfall, not because proline doesn’t exist in their foods, but because there’s too little compared to the excess methionine in their diets, a problem discussed in chapter 5.

People can also become proline deficient if their bodies are unable to metabolize proline into the active form of hydroxyproline because of vitamin C deficiency. Iron is another needed cofactor, and vitamin C is well known to improve iron assimilation. We need hydroxyproline along with lysine to make collagen and cartilage.

Glycine for Healthy Blood, Fat Digestion, Detoxification… and More

Glycine is the other important conditionally essential amino acid found abundantly in broth. It is the simplest of all the amino acids, and serves as the basic module for the manufacture of other amino acids. Researchers consider it to be conditionally essential because of its vital role in the synthesis of hemoglobin (for healthy blood); creatine (for supplying energy to our cells); porphyrin (also for healthy blood); bile salts (for digesting fat); glutathione (for detoxification); and DNA and RNA. Glycine is also involved in glucose manufacture, and low levels contribute to hypoglycemia. It furthermore reduces inflammation throughout the body and has shown potential for treating a wide variety of diseases currently treated with anti-inflammatory drugs.

Adequately nourished people should not be deficient in glycine, but compromised status is common when the body has increased needs, such as during pregnancy, infection, or illness. Because the glycine needs of the growing fetus are very high—both in absolute terms and relative to the other amino acids—glycine status is considered an important marker of a normal pregnancy. Glycine is the go-to amino acid that must be obtained through food or supplements if children are to recover from malnutrition. For people suffering from sickle cell disease, the ongoing disintegration of red blood cells creates a high demand for glycine, far beyond what the body can produce internally.

In terms of digestion, glycine contributes to gastric acid secretion, a fact that has led doctors to recommend it for patients with acid reflux and other gastrointestinal disorders. Aging, genetics, use of certain medications, and a variety of other factors decrease digestive ability and increase the need for glycine.

Glycine also plays a vital role in wound healing, which is a time when the body has increased needs, is under extreme stress, and cannot make all it needs. When researchers at Rutgers University fed rats supplements of glycine plus arginine or glycine plus ornithine, they found the glycine-plus-arginine combination significantly improved nitrogen retention in both traumatized and nontraumatized rats. The researchers theorized the glycine-arginine combo was the most helpful because both “occur in particularly high concentrations in skin and connective tissue and might, therefore, be required in greater amounts for tissue repair.” They further speculated that the beneficial effect of arginine-plus-glycine is “related to the creatine synthesis needed for wound healing.” These findings support the idea that broth could be helpful as well; broth not only is high in glycine but also contains more than adequate arginine.

The human body requires copious amounts of glycine for detoxification of mercury, lead, cadmium, and other toxic metals, pesticides, and industrial chemicals. Glycine is a precursor amino acid needed for glutathione, a powerful cancer-curbing, age-slowing antioxidant, needed among many other things for liver detoxification.

Scientists have also shown supplemental glycine can improve methylation, reducing high homocysteine levels, which, in turn, could reduce our risk of heart disease, cancer, premature aging, and other health problems.

To meet so many and diverse metabolic demands, glycine must be readily available. The body can make it, obviously, but there are plenty of reasons to think that even healthy people might not be able to make enough, especially during periods of stress such as pregnancy, injury, and exposure to toxins. It serves many metabolic functions in the body, and unless people enjoy a diet rich in broth, it’s not likely to be present in sufficient quantity.

Glutamine: Gut Health, Immunity, and More

The third most common amino acid in broth is glutamine. This, too, is a nonessential amino acid with well-recognized, health-giving potential. Ideally it’s produced abundantly in our muscles and released to all parts of our bodies that need it. In reality, most people are so stressed out mentally and physically that they benefit from increasing their dietary sources of glutamine.

Glutamine becomes a conditionally essential amino acid whenever cell proliferation is desirable. It’s vital to gut health because gut cells turn over rapidly and prefer feeding on glutamine over any other amino acid. Glutamine helps the villi of the small intestine to heal and grow, an important consideration for people suffering from malabsorption from the flattened villi caused by celiac or other gut diseases. Glutamine’s gut-healing capacity has helped heal ulcers, irritable bowel syndrome, colitis, and Crohn’s disease.



“ Multiple Sclerosis

I am a retired RN and have had multiple sclerosis for twenty-three years. Recently my friend told me about bone broth, but I pooh-poohed it, as it sounded like too much work. I only have so much energy with this illness. Then I visited her and was surprised at how beautiful and youthful she appeared. She had had chronic health issues but was no longer using a walker or cane. I wanted to know what medications she was on. She told me it was just the bone broth! I was quite surprised, to be honest, but have always believed in the power and possibilities of healthy food. I had always had a love for big salads and had consumed minimal amounts of meat but came to realize this wasn’t helping me. I have a small frame and also live in Wisconsin, where it’s cold for many months. I was in a rough place, so I finally decided to get serious about incorporating the soup into my diet. I left salads behind and now eat steamed vegetables with fish or meat and drink one cup of the soup two to three times daily before meals. It is warming and good. I am very respectful of the soup and visualize daily that it is helping me become healthier and stronger. And it is.

—Ellen B. Drury, Milwaukee, Wisconsin ”



Glutamine stimulates immune cells, causing the proliferation of lymphocytes (a type of white blood cell); the production of cytokines (involved in cell signaling); the killing of bacteria by neutrophils (another type of white blood cells); and phagocytic and secretory activities by macrophages (white blood cells that ingest foreign material). Along with proline and glycine, it enhances recovery from injuries, wounds, burns, stress, post-surgery trauma, and most major illnesses. Patients whose diets have been supplemented with glutamine show quicker recoveries and earlier hospital releases.

Glutamine also supports liver health and detoxification. Along with cysteine and glycine, we need glutamine to produce glutathione, the master antioxidant so important for liver detoxification.

Soup is frequently prescribed for weight loss. Although most of the popular diet books talk about filling up with soup to eat less, the more complete and scientific explanation is that glutamine not only boosts metabolism but cuts cravings for sugar and carbohydrates. In fact, the research shows that glutamine is helpful for anyone with addiction problems, whether to sugar, alcohol, or drugs. We also have evidence that the glutamine in broth is the main protein-sparing factor, allowing us to stay healthy while eating smaller amounts of muscle-meat protein.

Glutamine helps people who need to lose weight, but it is even better at helping convalescents and others who have become too thin to put weight on or keep it on. Because much of the glutamine in the body is made and stored in muscles, extra glutamine prevents the muscle wasting and atrophy associated with illness. Glutamine can even counter some of the severe side effects of chemotherapy, bone marrow transplants, traumatic wounds, and surgery. In terms of side effects from chemotherapy, glutamine supplements have soothed swelling inside the mouth, alleviated nerve pain, and stopped diarrhea, muscle wasting, and unwanted weight loss.

For fitness buffs, glutamine stimulates muscle building and repair. It’s a popular supplement for overtraining syndrome, in which an overworked body cannot produce enough glutamine on its own. Declining stores of glutamine are also associated with an increase in the rate of infection among athletes, further suggesting our need for this “nonessential” amino acid.
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