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Praise for
To Cork or Not To Cork

“Taber brings human interest to what many consider a scientific subject. … A lively read that will appeal to anyone who has ever wondered how the cork issue became the top wine controversy of the decade.”

—Pittsburgh Post-Gazette

“Filled with zippy writing, intriguing facts and impeccable research, adding up to a fast-moving, fun tale that even beer or spirits drinkers could appreciate.”

—Barron’s

“No matter where you stand on the great debate over corks—love ’em, hate ’em, or still undecided—To Cork or Not To Cork: Tradition, Romance, Science, and the Battle for the Wine Bottle by George M. Taber, gives the subject a timely and thorough examination. Taber is a good storyteller and the book reads and flows easily.”

—Wine Spectator Online

“Taber has a knack for taking an arcane wine subject and, through investigative reporting and finely honed writing, make it come alive with personality and drama.”

—The Sacramento Bee

“Unexpectedly fascinating, this history of wine corks may sound like a book only an oenophile could love, but Taber’s zingy writing and juicy anecdotes make it a genuine page-turner, even for those who prefer wine coolers to wine lists. … If it seems strange to harbor such passion about cork, Taber, a respected wine journalist, will do much to change your mind.”

—Publishers Weekly

“In To Cork or Not To Cork, Mr. Taber does an able job of telling the story of the cork industry’s early history, its rise to global monopoly status and the recent search for alternatives.”

—The Wall Street Journal

“To Cork or Not To Cork reads like a novel. While the book contains some scientific terminology and at times appears to be highly technical, even a non-scientist can understand it, and it’s an easy and fascinating read.”

—Napa Valley Register

“Fascinating … This discussion not only is relevant to today’s wine producers and enthusiasts but will continue to stimulate interest until the ‘perfect’ bottle closure is developed. Highly recommended, especially in wine-producing and -consuming areas.”

—Library Journal (starred review)
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FOREWORD BY KAREN MACNEIL

I have to admit that when George Taber asked me to write this foreword, I thought: a whole book dedicated to cork? But then, I knew cork to be genuinely amazing: what could compare with a substance that contains roughly 200 million fourteen-sided air-filled cells in just a one-inch cube of the stuff? What other common material is lighter than water, virtually impervious to air, difficult to burn, resistant to rot, and so elastic it can snap back into shape after withstanding 14,000 pounds of pressure per cubic inch? Indeed, cork is rather miraculous.

What I didn’t know was the centuries-long story behind cork. And who better to tell it than George Taber whose skillful, incisive reporting thirty years ago exposed the behind-the-scenes story of the so-called Paris Tasting? That legendary tasting, which made global headlines and changed forever the course of the California wine industry in the process, became the basis of George’s seminal book Judgment of Paris. To Cork or Not To Cork is his next big achievement.

Part good storytelling, part investigative journalism, this new book is George at his best. Maybe it’s one wine woman’s passion for the subject, but I was glued by the intrigue, complexity, and drama of an untold story that has literally been “under our noses” for two centuries. Along the way George gives us fascinating “I didn’t know that!” moments that keep the book lively.

In the end, I am a researcher who loves the fine details of wine. And so it is that George’s new book was something I could not put down. On last count, I’ve pulled (sometimes struggled to pull!) 90,000 corks. After reading this book, every one of those thwocks took on new meaning.


TO CORK OR NOT TO CORK



PROLOGUE


The David Bruce Winery has long made one of America’s most prestigious Chardonnays. Founder David Bruce, a California wine pioneer, was originally trained as a medical doctor with a specialty in dermatology. His real passion, though, was making wine, and for years after starting his own winery in 1961 he practiced medicine by day so that by night and on weekends he could make wine. He only retired from medicine and became a full-time winemaker in 1985. Bruce’s vineyards are in the Santa Cruz Mountains south of San Francisco. Early on, he became convinced that his cool, western side of the mountain range facing the Pacific Ocean was ideally suited to making wines in the style of Burgundy—fruity Chardonnays and elegant Pinot Noirs that reach their peak after five or six years. Paul Masson, one of the first winemakers in the area, called it the Chaîne d’Or because of the similarity he saw to Burgundy’s Cô te d’Or, where Chardonnays and Pinot Noirs excel. Bruce in the 1980s easily sold out his annual production of some twenty thousand cases of Chardonnay and an additional ten thousand of Pinot Noir and regularly won awards for both wines.

In the fall of 1987, Bruce was about to begin the harvest when he started getting reports from his distributor, the San Francisco Wine Exchange, that stores were returning an unusually high number of Chardonnay bottles with complaints that the wine had cork taint. As a winemaker for more than two decades, Bruce was familiar with the problem of random bottles acquiring a musty odor resembling wet newspapers or moldy cardboard. At the time, winemakers and wine drinkers considered getting a “corked” bottle just a minor annoyance in a field they loved. Bruce, along with other winemakers around the world, didn’t know what caused taint or whether anything could be done to stop it. Since they felt helpless, they just lived with the problem and made few attempts to control the quality of their cork.

Anywhere from 3 to 5 percent of bottles supposedly had the off taste. Cork taint poses no health threat to the consumer, but it can still ruin a wine experience. Today the purpose of the ritual of tasting a little wine from a bottle in a restaurant before accepting it is to see whether the wine is corked. To cork’s critics, the failure rate is both outrageous and unacceptable. They repeatedly argue that if 3 to 5 percent of Toyota cars or IBM computers failed, those companies would be out of business.

Another problem caused by corks is random oxidation. Just as an apple or a pear left out on a kitchen countertop turns brown and develops a woody taste, wines can also go bad if excessive air gets into the bottle. Corks that seal imperfectly cause oxidation. No one knows how often it happens, but since cork is a natural product and no two corks—just as no two snowflakes—are exactly alike, it occurs from time to time. Some wine experts consider random oxidation to be an even worse problem than corkiness. Oxidation takes place when wine is exposed to excessive air, sometimes through a malfunctioning cork, and is most obvious in white wines, which can turn amber or brown and take on a woody taste. It’s the same phenomenon that happens when a cut apple turns brown after being exposed to air. Random oxidation, though, did not seem to be the problem with the David Bruce Chardonnay.

Shortly after the distributor sent those early warnings came the avalanche. From all over the country more and more bottles of the Chardonnay were returned. The explanation was always the same: the wine had cork taint. The staff of the David Bruce tasting room were also noting a lot of bad bottles. A shocking seven of the twelve bottles in a case were often affected. “We got returns after returns after returns,” Bruce says with a pain he still feels today.

Bruce knew that he had a disaster on his hands. His first reaction was to pull back as much of the Chardonnay as he could, but he was only able to retrieve about seven thousand cases—at a cost to him of $400,000. That left some thirteen thousand cases out in the marketplace destroying his winery’s reputation one bottle at a time, as an unknown number of consumers, who might not be able to determine exactly what was wrong with the wine except that they didn’t like it, turned away from David Bruce Chardonnay.

The David Bruce Winery got its corks from Portugal, the world’s leading producer. When he checked around the California wine fraternity, Bruce heard that such large wineries as Robert Mondavi, Inglenook, Gallo, and Beaulieu Vineyard were rejecting a significant share of their corks because of taint problems. Bruce concluded that cork suppliers were probably not shipping those back to Portugal but passing them along to another winery in a game akin to old maid. He figured he had been stuck with tainted corks that other wineries had rejected. Once the corks were his property, they were his problem. He had no recourse.

The 1987 cork disaster ultimately cost Bruce $2 million in lost business and an inestimable amount of lost customer loyalty. “We didn’t have any money in those days,” he recalls ruefully. In a final attempt to rescue at least a little from the catastrophe, the winery owner sold the returned wine to the discount retailer Trader Joe’s for $1 a bottle. “That was a terrible mistake, since our label was still on the bottles. I may have gotten a few dollars for them, but it put the nail in the coffin, at least temporarily, by telling consumers that they couldn’t trust David Bruce with Chardonnay.” Bruce says it took him years to win back the customers. “The market has a very long memory,” he still laments. As a result of the cork-taint problem, the winery was almost forced out of the Chardonnay business and had to turn its attention more to Pinot Noir.

David Bruce was the victim of 2,4,6-trichloroanisole, a chemical compound that has been around for centuries but had only been identified six years before in Switzerland. TCA, as it is commonly known, is one of the most intensely aromatic substances in the world. Just one teaspoon of it is enough to taint the entire annual American wine production. An expert wine taster can note cork taint when only one part per trillion is present in a wine, and an average consumer will usually detect it at about 5 parts per trillion. One part per trillion is the equivalent of one second in 320 centuries! But it’s enough to ruin a bottle of wine.

For nearly four hundred years, corks like the ones that failed David Bruce have been almost the exclusive way to close a wine bottle. But because Bruce’s problem has been repeated so many times at so many wineries, today cork is challenged as never before. The world of wine is now embroiled in an often highly emotional multibillion-dollar battle for the bottle. Says Brian Croser, one of Australia’s leading winemakers, “It’s scary how passionate people can be on this topic. Prejudice and extreme positions have taken over, and science has often gone out the window.”



CHAPTER ONE
Nature’s Nearly Perfect Product

When Robert Hooke first saw cork under a microscope, the structure reminded him of a monk’s cell.

[image: image]

In the early 1660s, Robert Hooke, the Curator of Experiments for the newly founded Royal Society, a group leading the scientific revolution in England, labored for hours over his new, exciting instrument. It was called a microscope, and just as Galileo had opened new worlds by looking far into space in the early 1600s with a telescope, Hooke was now discovering new worlds in the opposite direction, minute ones that had previously been too small for the human eye to see.

Hooke, a physically unattractive and often unpleasant person who collected enemies as easily as friends, would later be called England’s Leonardo da Vinci because of the breadth of his scholarship. After graduating from Oxford in 1663, he worked with scientist Robert Boyle developing the theory of gases that bears his collaborator’s name. He also worked with court architect Sir Christopher Wren in the reconstruction of London after the Great Fire of 1666 and on such historic projects as rebuilding St. Paul’s Cathedral and the Royal Observatory at Greenwich, where world time starts. In addition, Hooke discovered the spring control of the balance wheel for watches, which finally made accurate time-telling possible, the reflecting telescope, and the pedometer.

Through his microscope, which had a fifty-times magnification, far more than others at the time, Hooke studied some of the most basic natural objects around him: fleas, sponges, bird feathers, and more. Observation Eighteen, as he carefully noted it, particularly fascinated him. It was a piece of cork, a product that had been around for centuries but was only recently being used widespread as a stopper in bottles. He first selected what he described as a “good clear piece” and then with a penknife “sharpened as keen as a razor” cut off a slice to leave “the surface exceedingly smooth.” Then he sliced an “exceedingly thin piece” and placed it on a black plate so that the pale cork would stand out in contrast. As he peered at the material through his lens, the cork seemed to take on magical characteristics. He later wrote, “I could exceeding plainly perceive it to be all perforated and porous, much like a honey-comb.”

The structure of the piece reminded Hooke of cells where monks in a monastery slept and prayed, and so he called the boxes cells, coining the term since given to the building blocks of all living things. He went on to calculate with awe that there must be “twelve hundred million” cells in a cubic inch of cork. Swept away with the excitement of the moment, Hooke later wrote, “These pores, or cells, were not very deep. . . . I no sooner discerned these (which were indeed the first microscopical pores I ever saw, and perhaps that were ever seen, for I had not met with any writer or person that had made any mention of them before this) but me thought I had with the discovery of them presently hinted to me the true and intelligible reason of all the phenomena of cork.”

In 1665, when Hooke was twenty-nine, the Royal Society published his Micrographia, a book recounting his experiments, which became a best seller and laid the foundation for using microscopes in biology and medicine. Hooke was also an artist and drew detailed illustrations for the book of what he had seen through his microscope, including the cross section of a cork that indeed resembled a honeycomb. One of his book’s early readers was English diarist Samuel Pepys. After working at his job as Secretary to the Admiralty Commission until past midnight on January 21, 1665, Pepys stayed up at home until two in the morning reading what he called “the most ingenious book that ever I read in my life.”

People since then have been just as fascinated by cork as Robert Hooke was the day he saw it for the first time under a microscope, for there is no other product in nature quite like it. Later scientists with better microscopes have learned a lot more about cork. The cells that Hooke first saw are fourteen-sided, or tetrakaidecahedrons, so tightly joined together that there is no empty space between them. The cell walls are made up of five layers of material: two outer ones are cellulose; the central one has a woody quality and provides the structure; two inner ones are impermeable. Suberin, a complex fatty acid, is the basic material in cork. Hooke was off only a little on the number of cells; a wine cork contains some 800 million.

Cork cells are filled with microscopic amounts of air. Nearly 90 percent of cork’s volume is made up of those tiny, trapped air pockets, and that gives the product its unique buoyancy and compressibility. Air gets into a bottle closed with a cork, but three and a half centuries after Hooke, scientists still don’t know how that happens. Some believe it comes through or around the cork, but others think compressed cork cells release it.

Because of the air pockets, cork is among the lightest of all solid substances, which is why it has been used for millennia as floats. If a cork is pushed in one direction, it does not bulge out in another, unlike rubber or plastic. Cork simply contracts. But then it also quickly returns to its original shape because of its unique elastic memory. Even if cork is strongly compacted, it will return to 85 percent of its original volume almost immediately and to 98 percent after a day. In addition, cork can withstand extreme high and low temperatures, but does not conduct either heat or cold. It also absorbs vibration and is extremely long lasting. Cork floors or cork bottle stoppers are good for decades. In 1956, twenty bottles of vintage 1789 wine were found with corks in them in a French cave. The corks were still in fine condition. The wine was slightly brown and obviously overaged, but still well preserved.

Cork comes from the cork oak tree, known to scientists as Quercus suber. The tree has two layers of bark. The inner one is alive, while the outer one has died. As successive layers die, the outer bark becomes thicker. This outer layer can be harvested about every decade without doing damage to the inner tree.

Although attempts have been made to cultivate cork elsewhere in the world, it still grows mainly around the western-Mediterranean region. It is thought that cork was originally harvested around the whole basin, but in more recent times it has been grown primarily in the western part on both the northern and southern shores—from Italy to Portugal in the north and from Tunisia to Morocco in the south. The two major cork-producing countries are Portugal and Spain, accounting for more than 80 percent of total world production.

No one knows exactly when the first person put the first cork in a wine container. Archaeologist Patrick McGovern of the University of Pennsylvania and author of Ancient Wine is a leading expert on the history of winemaking. According to his research, the Chinese made a product that consisted of wine, beer, honey, and other products about nine thousand years ago. Western wine was first produced about a millennium later somewhere in the mountainous area stretching from eastern Turkey across the Taurus, Caucasus, and Zagros mountains to northern Iran. The first wine was probably made by accident when bunches of grapes were left too long in a container and mysteriously turned into a light, fruity wine. McGovern labels that Stone Age Beaujolais Nouveau, speculating that it was made by carbonic maceration much like the short-lived, but popular, drink now made each fall in France.

The Greek historian Thucydides wrote, “The peoples of the Mediterranean began to emerge from barbarism when they learned to cultivate the olive and the vine.” The discovery of pottery in roughly 6000 BC made it possible for people to store wine for the first time, and so the history of pottery coincides with that of wine. Pottery also made wine trade possible. The vast majority of trade in ancient times was in just three products: wine, grain, and olives or olive oil.

Winemakers soon learned that air is the enemy of wine. While some air is crucial to get fermentation started and turn the sugar in grape juice into alcohol, the resulting wine will become vinegar if it stays in contact with air. Ethanol, the intoxicating ingredient in wine, in the presence of the bacterium Acetobacter aceti turns into acetic acid, which gives vinegar its astringent smell and taste. The English word vinegar comes from the French vinaigre, which literally means “sour wine.”

Thus winemaking for millennia was an endless struggle to halt the natural process of wine turning into vinegar. Vintners soon developed containers that not only held wine but also kept out most air. The most popular were amphoras made of reddish brown clay, which carried a variety of both dry and liquid products. They remained in use for nearly six thousand years and came in all sizes, with the most popular being about two to three feet high and containing between eight and sixteen gallons of liquid. The larger ones weighed about 130 pounds when full of wine.

Amphoras had two handles and a pointed end, which served as a third handle that helped in carrying and pouring them. They also had long, narrow necks that made it hard for air to enter the container, but during winemaking the amphora’s neck had to be left at least partially open so that carbon dioxide, a by-product of fermentation, could escape. Fermentation was a haphazard development that early winemakers could neither understand nor control. They learned from bad experiences that if they sealed amphoras too tight, pressure built up, and the vessels exploded. Early winemakers learned that once fermentation ended, though, they had to seal amphoras to keep out air. This was often done by putting a glob of wet clay onto the top of the neck. Many early winemakers also stored amphoras partly in the ground to keep the contents cooler and thereby slow the change to vinegar.

By 3000 BC, Egypt, the superpower of its day, was the center of wine. At first the Egyptians imported wine, probably from southern Palestine, but eventually they planted their own vines and took the rudimentary craft they inherited to a much higher level. Egyptian methods of making wine were clearly described on fresco paintings that still exist today. In addition, many amphoras dating back to 3000 BC have survived.

By the golden age of Egypt, about 1500 BC, winemaking had become fairly sophisticated. Vintners now had a much better mastery of the process, especially the crucial task of keeping out air. A fresco in a tomb in Thebes from 1400 BC gives a colorful picture of contemporary viticulture. Along the back wall of the winery are rows of amphoras at various stages of winemaking. Some of the vessels are open and are probably still undergoing early fermentation. Above them are jugs with the neck containing straw or grass to let off carbon dioxide while keeping air out, a process similar to the one used today in wineries around the world. Off to the side are rows and rows of wine in amphoras with flat or cylindrical tops on them, where fermentation has been completed.

Colin Hope of Monash University in Australia has done extensive studies of Egyptian stoppers. These show that after fermentation finished, chopped-up organic material such as leaves and reeds was stuffed into the neck of the amphora, a piece of pottery was placed on top of that, and finally moist clay went over the opening to create a totally sealed container.

The Egyptians also discovered that by closing amphoras tightly after fermentation was completely finished the wine usually became much better over time. Thus the Egyptians first developed a taste for aged wines. An Egyptian prisoner named Onkhsheshonqi in the fourth century BC scribbled winemaking notes on pieces of clay to his son, writing on one, “Wine matures as long as one does not open it.”

Egyptians are believed to have used cork as early as the fourth century BC for fishing buoys, but there is no evidence that they used it as a stopper for amphoras or in other wine containers.

The rise of Greek city-states as the major political powers of the Mediterranean beginning about 800 BC resulted in the shift of viticultural innovation to that area. Tree resins had been used to seal wine containers before the Greeks, but they developed the practice into an art form. One of the most popular resins came from terebinth trees, which are part of the cashew family and grow widely in the Mediterranean basin. The resin became a standard way for the Greeks not only to seal the inside of amphoras to make sure no air seeped through porous jar walls, but also to fix in place the clay stoppers at the top of jars. In addition, the Greeks added resin to the wine to impede the growth of bacteria and for flavoring. The result was retsina, which is still drunk today in Greece.

Grape cultivation spread to Italy with the rise of Rome, and the Romans loved their wine. As one epitaph of the day said, “Baths, wine, and sex ruin our bodies. But what makes life worth living except baths, wine, and sex.” The Romans left the world the most detailed evidence of ancient viticulture. Pliny the Elder, who wrote in the first century of the modern era, dealt extensively with wine in his thirty-seven-book treatise Natural History, going into detail about various ways of dealing with what he called “wine disease.” He offers plenty of practical advice: “It is a proof that wine is beginning to go bad if a sheet of lead when dipped in it turns a different color.”

Pliny credited the Celtic tribes in the Alpine valleys of what is now Switzerland with introducing the wooden barrel as a replacement for amphoras. Barrels were easier to both make and transport than the earlier jugs, although unfortunately for archaeologists they disintegrate and are lost over time. Pliny called them “wooden casks” and noted the use of cork stoppers to keep air out of them. He also gave a detailed account of harvesting a cork tree and wrote that its bark was “used chiefly for ships’ anchor drag-ropes and fishermen’s drag-nets and for the bungs of casks, and also to make soles for women’s winter shoes.”

The Bible has numerous references to viticulture and winemaking. The gospel of Luke 5:37 notes, “No one puts new wine into old wineskins, or else the new wine will burst the wineskin and be spilled, and the wineskins will be ruined.” Wineskins, which were stoppered with a plug to keep out air, were a popular method in the ancient world for short-term wine storage and for transferring it into larger containers. Pictures of them remain in frescoes and on ancient jars, but the skins disintegrate over time and no remnants remain.

Corks have been found in Roman shipwrecks dating from the fifth century BC to the fourth century AD. Professor Vernon Singleton of the University of California, Davis, believes the Romans first used cork as a way to protect wine from air. Amphoras dating from 500 BC show cork being used to seal the containers, but Singleton says, “This does not appear to have been the usual ancient method of closure.” He adds that old corks were very different from the ones we know today. In ancient times the cork was a large piece of raw bark, which might be an inch or two thick, and was fit into the mouth of an amphora and fixed in place with resin. These, however, still let some air into the vessel through lenticels, thin, horizontal slits in the bark. Today’s smooth corks are made by punching plugs parallel to the bark, which cuts across the lenticels and provides a much tighter seal.

Resin discovered in the necks of amphoras indicates that ancients realized the cork alone was not sufficient to seal the jar properly. Archaeologists found fifteen jars dating back to the third century BC on a sunken ship off the east coast of Sicily that had cork stoppers sitting flush with the top of the container. They had been sealed tight to the jar with pitch. The Roman poet Horace, who lived in the last century of ancient times, writes in Ode VIII of having a joyous banquet for Bacchus, the god of wine, where they “remove the cork fastened with pitch.” Rome’s ruling class was fond of aged wines, and Falernian, a wine from near Naples and the First Growth of its day, was aged for ten to twenty years in amphoras with cork stoppers covered with clay or cement.

Corks, however, fell into disuse after the fall of the Roman Empire in the fifth century when the Dark Ages descended upon Europe. There was much less trade in the millennium between 500 and 1500, and cork farmers from the Iberian Peninsula had difficulty selling their product in other parts of the continent. An additional blow to the use of cork with wine was the rise of the Moors, who were forbidden by their holy book—the Koran—from drinking alcoholic beverages. They began conquering Europe from the south starting in the eighth century, an invasion that reached its apogee at the Battle of Tours on October 10, 732, when the Franks led by Charles Martel defeated the Moors only 130 miles southwest of Paris. It would take another seven centuries before the invaders were expelled from Iberia and a wine culture—and cork—returned to that area.

Although barrels were the main vessel for making and transporting wine during the Dark Ages, the containers no longer had a stopper made of cork as in Roman times. In its place were a variety of inferior substitutes such as wooden plugs, which were pounded into a barrel and generally provided a leaky closure at best. Rags made of hemp or other textiles were also soaked in olive oil and stuffed into the bunghole of a barrel to keep out air. Sometimes pieces of leather were similarly used. Often the stoppers were held in place by pieces of string that were tied down onto the container, and sometimes sealing wax was poured over the plug to reinforce the seal.

German winemakers used large wine casks to reduce the amount of air in the barrel in relation to the level of wine and thus lessen the danger of its going bad. In some cases they put rocks into barrels to keep the level of liquid high and reduce the amount of air.

A popular peasant solution for keeping air away from wine was to pour a little olive oil in the container. The oil floated on top of the wine and blocked any contact with air. When the wine was served, a small amount of liquid was poured off the top to remove the oil. The custom of tasting wine before serving it actually started as a way of making sure all the oil was gone and goes back to before the birth of the modern cork.

During its millennium without cork, wine had to be consumed quickly, and there was a constant race to drink it before it went bad. The value of wine decreased inexorably after it was made, and it was considered worthless once the next year’s vintage was available. Without exception, from 500 to 1500 old wine meant bad wine.

Cork was first exported to England in 1307. Its most popular use in medieval Europe was as soles for footwear because it provided insulation against bitterly cold castle floors in winter. Not until the late 1500s was cork used as a stopper for bottles holding liquids, in particular wine. One of the first known uses of the word cork as a stopper in English was in Shakespeare’s play As You Like It, which is believed to have been written in late 1599 or early 1600. The character Rosalind at one point says to Celia, “I pray thee, take the cork out of thy mouth, that I may drink thy tidings.”

The serendipitous union of corks and inexpensive glass bottles took place first in England and then spread to the Continent starting in the seventeenth century. Ancient Egyptians and Romans made glass containers, and the Venetians had been producing them since the early thirteenth century. But that glass was both expensive and fragile. The most commonly used bottles at the time were made of heavy pottery or stoneware. Wine in those days was shipped in wooden barrels and served to customers in decanters that didn’t need a stopper since the wine was quickly consumed.

In 1632, Kenelm Digby, the eccentric owner of a glassworks and a sometime privateer, introduced a bottle-making technology that produced both a strong and much less expensive glass container. The bottles were manufactured in a furnace heated with coal, rather than wood, resulting in a much hotter fire. In addition, the glass contained a higher ratio of sand to potash and lime than previously. There was later a patent fight over Digby’s role in developing the new bottles, but a court ruled in his favor. The vessels became known as English Bottles, and the technology was quickly copied elsewhere. The dark green or brown containers had a so-called string rim on the neck so that a piece of twine could be tied over the cork to hold it in place. Corks were left sticking out of the bottle so they could easily be removed.

Early bottles were individually blown, and the size was determined by the glassblower’s lung capacity. This led to a great disparity in the capacity of containers and the widespread practice of claiming that more liquid was in the bottle than was actually the case. Sir Boyle Roche tried to rectify that problem with the straightforward proposal to the Irish House of Commons that “every quart bottle should hold a quart.” Nonetheless, for many years it was illegal to sell wine in bottles because of misrepresentations about their contents.

The English upper class bought wine in barrels and then moved it to bottles, which carried the family name or seal on the front and had a cork in the neck. In the most privileged manors, the top servant was charged with going to the wine cellar and bringing back one of the glass bottles filled with wine. He was called the bottler, but over time his title evolved into butler.

The quality of cork, though, was often questionable. John Worlidge, an early English agronomist, wrote in his 1676 book Vinetum Brittannicum or A Treatise of Cider, “Much liquor being absolutely spoiled through the only defect in the cork.”

In about 1700, inexpensive bottles appeared in France. The first encyclopedia of Denis Diderot in 1751 included a drawing of a man carving a cork into the shape to fit a bottle as well as a detailed description of cork making. It said corks were used for shoes and slippers “but above all to close jugs and bottles.”

One bit of cork folklore is that the French Benedictine monk Dom Pérignon rediscovered corks for the Western world as a perfect closure for the Champagne that he had just invented. According to the story, two Spanish monks on their way to Sweden stopped at the Abbey of Hautvillers in northern France, where Dom Pérignon was the cellar master from 1668 to 1715. The French monks asked the visitors about the cork stoppers they had in the necks of their water gourds. The Spaniards explained they came from the bark of a tree that grew in Catalonia and were a wonderful way to seal a container hermetically. Dom Pérignon supposedly immediately saw this as a superior way to close Champagne bottles and ordered a supply of corks. At the time he was sealing his bottles with wooden pegs wrapped in hemp soaked in olive oil.

Like many other stories about Dom Pérignon, this one is false. André Simon, the British wine merchant, connoisseur, and historian, writes that the wine from Champagne was “first bottled, sold, and drunk as a sparkling wine in London during the sixties and seventies of the seventeenth century.” The Duke of Bedford’s household accounts for March 25, 1665, showed expenditures for “Champaign [sic] wine, also 2 dozen glass bottles and cork.” That was three years before Dom Pérignon entered the monastery. The story about how Dom Pérignon invented Champagne is likewise false, but that’s a tale for another book.

Corks and the new bottles got a major boost in 1703 with the signing of the Methuen Treaty between Portugal and England. This was both a military and a commercial accord that gave privileged trade access to both countries in the other’s market. Portuguese wines, especially Port, which improved with years of aging in corked bottles, were taxed less than French imports and were soon popular in English manors. The Portuguese often put wax or pitch on top of the cork to make the seal even more airtight.

The original English bottles were almost pear-shaped with long necks and a wide base. That made them stable when sitting on a table, but inconvenient for storage in bins. So in the early eighteenth century, bottle design changed, with the neck becoming shorter and the sides narrower and flat, much like today’s bottles. This made it much easier to stack them on their sides. An added advantage was that it kept the cork moist, thus protecting its seal. If a bottle is stored standing up, the cork quickly dries out and air can leak into the container.

The English bottles were used for much more than just wine and were soon the container of choice for medicine, perfume, liquor, cider, and other liquids. The closure was usually a cork.

The only thing left to do once a better bottle had been developed and cork had been rediscovered was to find a better way of getting the cork out of a bottle. For many decades there were only two ways to remove the cork, and both of them were bad. The first was to leave it sticking out of the neck, but that made it harder to store and decreased the effectiveness of the seal. The second solution, if the cork had been pushed entirely into the bottle, was to slice the glass off below the end of the cork with a special set of prongs. An anonymous poem printed in London in 1732 relates the heroic attempts by one wine enthusiast to get the cork out of a bottle: “Sir Roger set his teeth to work / This way and that he ply’d / And wrench’d in vain from side to side.” Sir Roger then burned the cork from the top and pushed the remainder into the bottle—only to get his thumb stuck in the neck. Some modern wine consumers might commiserate with Sir Roger.

Fortunately the English soon came up with better ways to remove a cork, which also allowed it to be put in flush with the bottleneck. Initially they used a tool called a steel worm or gun worm, which was designed to pull unspent bullets out of a gun barrel. Later devices for pulling a cork carried a variety of names, including cork drawer, bottle screw, and bottle worm. The first English patent for a corkscrew (#2061) was given to Samuel Henshall, a clergyman, on August 24, 1795. Ever since, inventors around the world have spent endless hours developing new contraptions for getting a cork out of a bottle.

By the end of the eighteenth century, the bottle, the cork, and the corkscrew had opened a new age in wine history. For the first time since the Romans with their tightly sealed amphoras, it was possible to enjoy aged wine. Consumers no longer had to drink wine in a hurry before it spoiled. Wrote Britain’s Hugh Johnson in 1966, “The invention of the cork is the most important event in the history of fine wine.… However well our ancestors may have been able to make their wine … it could never have reached anything like the point of soft, sweet perfection which a claret or burgundy can, if it is given the chance, today.”

In the entire world, only a few sounds bring joy to all but the most jaded. One is the purring of a kitten. Another is the thwack of a well-pitched baseball hitting a perfectly swung bat. And a third is the pop of a cork being pulled from a bottle of wine.



CHAPTER TWO
The Making of a Cork

Recently harvested cork bark is now stored on stainless steel pallets to avoid contamination.

[image: image]

In the childhood classic The Story of Ferdinand by Munro Leaf, the friendly young bull is happy to sit in the pasture under a cork tree all day and smell the flowers rather than get into the bullring and fight a matador. Illustrations in the book show a happy Ferdinand sitting in the shade of a tree, smelling flowers. Above him are bunches of cork stoppers looking very much like clusters of grapes. Cork does grow on trees, but not the way that illustrator Robert Lawson and generations of young children thought.

Cork comes from the bark of the cork oak tree, which grows most abundantly in the Iberian Peninsula countries of Spain and Portugal. At first, Spain was the world’s leading cork producer, and even today many experts believe the best cork comes from Catalonia in eastern Spain. The cork grown there is considered superior because of its high density. The first company to make industrial cork was started around 1750 in Anguine, Spain. The country, though, eventually lost its predominant position to Portugal, where cork oak trees grow more abundantly. The Spanish Civil War of the 1930s and its aftermath also cut the country off from most of its markets and helped the Portuguese take over as the industry leader, a position it has held ever since.

The structure and operation of the cork industry changed little for some three hundred years until the beginning of the twenty-first century. This large and diffuse business, with many small players and few internal controls, operated mainly on handshakes. Before Portugal joined the European Union in 1986, the country was almost a third-world nation, and much of its industrial production, even for cork, its most important export, took place in hundreds of small factories, many of which were located in a family’s backyard. Producers followed practices that had developed over the centuries and saw no need to change since they had a virtual monopoly on the world’s market for closing wine bottles.

The first Portuguese cork-growing areas were in the southernmost part of the country in the Algarve and just north of Lisbon. Later, the rural Alentejo area northeast of Lisbon became the epicenter of cork forests, while a region about fifteen miles south of Oporto in the north became the main location for cork production. The Alentejo, which means “beyond the Tejo” River in Portuguese, is a rolling plain with an abundance of pine, eucalyptus, olive, and cork oak trees. Most residents live in villages or small towns in whitewashed houses with adobe-tile roofs. The summer temperature regularly tops 105°F, but it is usually a dry heat. It rains little during the cork harvest, between early June and the end of August.

Cork oak trees grow haphazardly throughout the area with pine trees often interspersed among them. Even along the sides of roads in the Alentejo stand harvested cork trees. Farmers cut the light underbrush in the forests periodically to reduce the danger of fire, their greatest threat. The most distinctive sight in the Alentejo is the white, hand-painted number on the side of a tree, indicating the last numeral of the year in which it was last harvested. Sometimes there are also initials on a tree, indicating its owner.

Alentejo forests are a favorite place for wildlife. During the fall, the trees are stopping-off spots for birds on their north-to-south migration and then in the spring on the south-to-north route. A number of endangered animals such as the Iberian lynx live in the cork forests, which has made the habitat a favorite cause of conservationists. Another resident, though not an endangered one, is the black pig, which provides a delicious ham, aircured for several years, called pata negra in both Spanish and Portuguese. Large herds of pigs roam between Portugal and Spain with no regard for national borders, and the animals also rummage around for acorns under the cork oak trees.

Unlike American oaks, cork oaks are evergreens with gray-green leaves that look something like a holly, although they are much softer to the touch. While some forests have trees planted in rows, they usually grow in a haphazard way simply where nature dropped the acorns.

Portugal’s wealthiest clans own most of the plantations, called montados, which have usually been in families for generations. The trees are generally on spreads that run for thousands of acres. Many families once also ran cork-manufacturing facilities, but in recent years have concentrated on growing trees.

Under Portuguese law, a cork tree cannot be harvested until it grows to 70 centimeters (27.6 inches) in diameter and 1.2 meters (3.9 feet) in height, which usually takes about twenty-five years. The quality of cork from the first harvesting, however, is poor, and that material ends up in lesser-quality goods such as tiles or shoes, and not in stoppers. After that, the tree grows taller and thicker at the base, but by law can only be harvested every nine or ten years. With the third harvest—after the tree has been alive for about fifty years—the bark is sufficiently dense to be used to make cork stoppers. Wealthy families with little need for quick cash are particularly well suited for cork farming because of the long harvesting cycles. Ask a Portuguese cork farmer his production, and he will give you the total for the past ten years. While it varies somewhat from farmer to farmer, most harvest about one-tenth of their forests each year on a rotating basis.

The harvesting of cork and the production of bottle stoppers has changed little over the years. By the time a tree is ready to be harvested, the outer of the two layers, which provides the cork material, is usually about two inches thick. Farmers and their laborers used to pull wagons through the forest to pick up the bark, but now tractors or trucks do that work. Otherwise much remained the same until recently.

Harvesting takes place during the summer, when the weather is dry and the two parts of the bark are easy to separate. The field workers are hired from the surrounding area, and some people take vacations from their regular jobs to work in the cork harvest, where pay is better. A project manager finds the men to work the fields and is often paid on the basis of the quality of the cork harvested. Workers generally earn about @90 ($119) a day. About twenty workers make up a team and cut the bark from trees in a designated area of a forest. Half the members carry a sharp, fan-shaped ax with a four-foot handle. Those are the cutters, and they are always men. The other half of the team are the stackers, who collect the wood left by the cutters. An occasional woman or two is among the stackers.

The cutters work in groups of two. One man goes up the tree and begins whacking his ax into it at the highest point where cutting is permitted under national regulations. With one hand he holds the tree, while he cuts with the other. If it’s an old tree, he may also climb out onto the limbs and cut those as well. The cutter chops deep into the wood until he sees he has reached the inner layer of the bark. As he pulls his ax out of the tree, the cutter twists the head and begins prying the bark away. Then he continues cutting in a straight line around the tree, prying more and more bark from what is called the mother tree. The goal is to pry a final piece of bark as big as possible, since larger ones are more valuable. While the first cutter is up the tree, his partner stays on the ground doing the same kind of stripping at a lower level, cutting from the ground up toward the point where the worker in the tree has started. Eventually a piece of bark in a long, round sheet separates from the tree and falls to the ground. A stacker then picks the piece up and carries it to a truck or flatbed trailer. The pieces may be several yards long and several feet wide, but are very light.

The teams carry out this whole operation with the focus, skill, and speed of an urban gang stripping a stolen car by the side of a highway. There’s little talking while the work goes on. The only thing you hear in the forest is an occasional bird chirping and the thunk, thunk, thunk as the axes slash into the trees. From time to time, one of the workers may stop for a minute to take a drink of water from a bottle stored in a cork box, which keeps the water cool even in the hot Alentejo sun. Workers start early in the morning, when it’s still cool, and on the hottest days they stay on the job only until lunch. At the beginning and end of summer, they also work in the afternoon, but as Alentejo weather gets hotter and hotter in midsummer, workers generally quit at about three thirty.

After the harvesting of the cork, the mother tree standing in the forest looks naked. The upper area, where cutting is not permitted, is still full of leaves and thick bark, but below that is only bare wood. A visitor almost feels embarrassed for the tree, as if he’s looking at a victim exposed for all to see. In reality, though, the tree will soon be growing more bark and restarting an ancient cycle.

According to a traditional saying of cork cutters, the best trees have inner cores that are as smooth as the stomach of a beautiful young woman. Cork from those trees gets the highest grade and brings the best prices. The more common trees, though, have a bumpy inner bark, and some are even scarred from past cuttings when the ax slipped and sliced the interior bark.

The average life span of a cork oak is about 150–200 years, which means a tree could be harvested fifteen times before it is cut down and burned to make charcoal. The oldest known cork oak is Whistler Tree, which has been harvested every nine years since 1820. It yielded more than one hundred thousand corks in its latest harvest in 2000, and there are no signs that it won’t be harvested again in 2009 or 2010.

The process of turning raw cork into stoppers and then shipping them off to winemakers around the world changed little for centuries. Traditionally, once the bark was cut and stacked, it was left on the ground in the forest for months so any residual sap and moisture would be lost. Rain also removed bitter tannins from the wood. During this drying, defects in the cork could also be noted. While it was lying there, cork-stopper producers from Oporto sent buyers to the forests, looking at the wood and considering whether to bid at an auction on this or that lot, which could be several tons of cork. Middlemen known as preparadores also bought cork from farmers and handled the first stages of production before passing it off to companies further down the process. In the past decade, though, many middlemen have lost their role, and the power of cork manufacturers and exporters has increased.

After months of sitting out to dry, the raw cork was shipped to many locations around the country to begin manufacturing. Most of those were just south of Oporto in the north. The primary purpose of cork production was to make stoppers for wine and other bottles since that is the highest value-added product. Stoppers account for only 20 percent of cork production in terms of volume, but some 70 percent in terms of value. So every piece of cork bark was looked at first to see whether it could be used to make stoppers. If it could not, then it went onto another production path.

The cork that doesn’t go into stoppers is used in a myriad of different products primarily because of the material’s lightness and insulation. One of the biggest uses is cork flooring. Architect Frank Lloyd Wright designed it into many projects, and the White House’s Oval Office had a cork floor for years until President Ronald Reagan had it pulled up and a rug put down. The two Mars Exploration Rovers, which landed on the red planet in January 2004, had heat shields made of cork and other materials. Chicago Cubs slugger Sammy Sosa on June 3, 2003, was ejected from a baseball game for using a corked bat that gave him greater bat speed. Birkenstocks, the shoes of Generation X, have cork soles. According to the company, cork provides “the orthopedic contours feet need for maximum comfort.” And, of course, countless classrooms and kitchens around the world have cork bulletin boards carrying urgent messages or a child’s first artwork.

The first step in manufacturing was to classify the cork into one of six categories based primarily on the thickness of the wood, because that determined its future use. Thick wood brings the highest price, but visible defects such as too many holes can reduce the value.

Then the bark went into large vats of water and was boiled for about an hour. This removes most of the cork’s volatiles and phenolics and flattens out the pieces of bark, which would otherwise still have had the curved shape of a tree. It also added moisture back to the wood that evaporated during the months of drying. That made the bark easier to work with and reduced the amount of breakage during stopper manufacturing.

After the boiling, the bark was put aside for about a month to bring the moisture content down from about 40 percent to between 15 and 20 percent, the right level for punching corks out of the bark. The cork was then shipped to punching companies, which produced the raw corks. There were formerly hundreds of big and small punching companies around Portugal with higher or lower levels of machinery and expertise. Many of them, just as in the boiling businesses, were mom-and-pop operations run sometimes at home at night and on weekends by people who had day jobs working for bigger punching companies. Today, however, punching is concentrated in far fewer firms.

Workers wielding long, sharp knives first trimmed the edges off the pieces of bark and cut the pieces into rectangular slabs about two feet by four feet. The pieces of bark were then fed into a lathe that can be operated either by hand or by machine that stamped out the corks. No matter how the process was done, the goal was to get the maximum number of cork stoppers out of a piece of bark by having a minimum space between them. The cork stoppers were then put in a bag while the remnant material, looking something like pieces of Swiss cheese, was sent to a grinder that ground it into small pieces to be used for other cork products. In the early days of Chicago slaughterhouses, it was said that meatpackers used every bit of the hog except for the squeal. Cork manufacturers likewise used every part of the cork bark.

After the punching, the rough cork stopper went through a finishing to smooth the surface and make sure it conformed to standard sizes. Starting in the 1950s, punched corks were generally treated with chlorine to whiten them. Chlorine was legally eliminated as a whitening agent in 1982 because it could cause cork taint, but it took several years before the practice was stopped. The corks were then dried again, although winemakers want corks to be fairly moist so they will slip easily into bottles.

Finally the corks were graded for quality, again based entirely on appearance, dependent on the number of holes. White corks were usually more highly valued, although some wineries preferred darker and more natural-colored ones. Women manually—and with blinding speed—used to classify the corks into one of seven grades, going from one for the best looking to seven for the least attractive. In recent years, three more classifications were added at the top, and most of that manual process was taken over by machines. A human eye then made the final quality call, and each cork went into a container for that grade.

Cork stoppers are now divided into six categories. The top of the line is natural corks, which contain nothing but pure cork material and come in ten quality grades. A second type is agglomerated corks, which are made of ground up cork particles that come from the remnants of natural cork manufacturing. The pieces are bound together with glue. A new generation of agglomerates, which have come out in the past five years, are much better than the first ones introduced in the 1990s. Technical corks are made of both cork particles and disks of natural cork at the top and bottom. The large corks used for Champagne and sparkling wines are technical corks, but are considered a separate category. Colmated corks are imperfect natural ones with either holes or cuts filled with cork dust and glue. Colmated corks are inexpensive and a favorite of wineries producing wines such as Beaujolais that do not undergo extended bottle aging. The last group is the so-called T-tops, which have tops ranging from plastic to silver attached to a piece of cork. These are used for Sherry, Port, and expensive tequilas and Cognacs.

After the corks were produced by hundreds of manufacturers, a few large exporting companies bought them and shipped them to destinations around the world. The most expensive corks found their way to the wealthiest wine producers in countries such as France, while the lower grades were bought by wineries in the poorer countries of Eastern Europe.

The traditional decentralized system for growing cork and then turning the raw material into stoppers that operated in Portugal for centuries made quality control impossible. Hundreds of growers and manufacturers operated on their own without any industry standards or verification, and they turned their corks over to exporters who passed them along to the world with no questions asked. Exporters bought most of their corks from small suppliers where they had no control over production. But why should anything change? The Portuguese had a monopoly on the stoppers that went into the world’s wine bottles. The system had worked for nearly four hundred years, and there was no reason to think that it wouldn’t go on like that for another four hundred.


MESSAGE IN A BOTTLE: LONDON

Britain’s Hugh Johnson is the most popular wine writer in history. Starting with the groundbreaking book in 1966 titled simply Wine, which demystified the beverage and gave it a global view, Johnson has been a Sherpa to oenophiles around the world, guiding them to ever higher pleasures and saving them from falling into the pits of plonk.

Some of Johnson’s most pleasant wine experiences have been with members of The Bordeaux Club, a group founded by British wine merchant Harry Waugh and Sir John Plumb, a historian and master of Christ’s College, Cambridge. Three times a year, six club members hold dinner meetings at one of their homes to enjoy outrageously good food and equally impressive wines.

As recounted in Johnson’s autobiography, A Life Uncorked, the meeting of The Bordeaux Club a decade ago was typical of their gatherings—except for one thing.

The dinner was held at the residence of Sir John, who was attired in a velvet smoking jacket, and started with a 1976 Jacquesson Champagne that Johnson thought was “a bit sweet and oddly raw.” The group then moved to the candlelit dining room for a first course of grilled fillet of Dover sole that was accompanied by a 1985 Château Haut-Brion blanc, which the group found “not very lively.” Next came pheasants, roast, celeriac puree, Brussels sprouts, brown game chips, and gray bread sauce. The first red Bordeaux to accompany these courses was a 1982 Château Canon from St.-Émilion that Johnson noted had a “minty fresh finish.” That was followed by a 1978 Château Pichon Longueville Comtesse de Lalande that Johnson labeled “rather simple,” and then a 1975 Château Latour that some at the table liked, while others found disappointing. After that came a 1961 Château Malescot St.-Exupéry that Johnson described as “dark, sweet and spicy … and finishing on a note of sweet decadence.”

All of this, though, was only a prelude to what was expected to be the pièce de résistance: a 1953 Château Haut-Brion to accompany the Welsh rabbit. As soon as the wine was poured from an elegant decanter, everyone at the table knew it was corked. Making matters worse, there was only one bottle, so there was no backup. “There is no hiding the disappointment when this happens,” Johnson wrote. “Of course Jack should have tasted it when he decanted it, as we told him.”

The Bordeaux Club members then discussed the problem with tainted corks and how to handle it when a bad bottle appears in the middle of a gastronomic extravaganza. Johnson is highly critical of the cork industry’s inadequate performance in removing the problem from wine drinking. In his autobiography he laments, “If all wine-drinkers recognized it, and rejected every tainted bottle, the wine-trade would go bust. It is worrying to think that its profits depend on its customers’ ignorance.”

At the same time, though, Johnson told me he finds screwcaps “so esthetically unsatisfactory.”



CHAPTER THREE
Science in the Service of Wine

For most of its nine-thousand-year history, winemaking was only a small step above witchcraft. Vintners didn’t really understand what was happening as grape juice turned into wine and then became vinegar. Rome’s Pliny the Elder in Natural History advised coating wine barrels with pitch “immediately after the rising of the Dog Star” and not opening wine jars “when a south wind is blowing or at a full moon.” Such sorcery and folklore were passed on from generation to generation, and other tidbits of tradition were added as time passed. Straining a wine at the table was de rigueur for centuries because remnants of fermented yeast, seeds, and other wandering matter were usually floating amid the nectar. While ancient wines might seem romantic in history and literature, today’s consumers would certainly reject them with disdain.

Only in the middle of the nineteenth century were new tools of science first used to help winemakers improve their product. The father of wine science was the Frenchman Louis Pasteur, who still ranks as the greatest wine researcher of all time. Pasteur was born in 1822 to a tanner in the mountainous Jura region of eastern France and didn’t show great promise as a youngster. He received a “mediocre” grade in chemistry in the local lycée or high school. While dean of the University of Lille in northern France, Pasteur began studies that would eventually lead him to resolve the riddle of fermentation. He did his initial work not on grapes but on sugar beets, a major crop around Lille. Like Hooke two centuries earlier, Pasteur was fascinated by the microscope and what it could tell about how nature worked. He first realized that crushed grapes only started to ferment when they came in contact with air. He then discovered that the secret to fermentation was tiny microorganisms, living yeast cells. They floated in the air and fell on the skin of ripening grapes, then later started turning the fruit’s sugar into alcohol. Before Pasteur, conventional wisdom was that fermentation occurred because of some kind of spontaneous generation. Starting in 1857, Pasteur published a series of papers on fermentation.

In July 1863, Emperor Napoléon III commissioned Pasteur to study what was troubling French wines. Shortly before that, France had signed a trade treaty with England, and Paris had expected its wine sales there to increase rapidly. Instead, English wine merchants complained about the poor quality of the French wines they were receiving and were refusing to take delivery of orders because of spoilage.

Pasteur immediately set up an experimental winery in Arbois in his native Jura, where he bought a small vineyard and studied winemaking for the next three vintages. He watched the winemaking practices closely, tasting wines but also examining them under his microscope. The scientist was shocked by what he found. Storage barrels were often covered with mold, and wine frequently contained parasites that vintners never saw but were visible under a microscope. Pasteur was particularly interested in the role air played in enology. He wrote, “It will be obvious to everyone that air has always been considered the enemy of wine and that all the practices of vinification invite us to adopt this point of view.” Yet at the same time, he was intrigued by how air helped mature wines. He concluded that wooden barrels were the best storage vessels because they permitted slow and steady aeration. “In short, in order to keep a wine young, one must keep it away from oxygen; in order to make it age, one must oxygenate it,” wrote Pasteur’s biographer Patrice Debré.

In the fall of 1865, Pasteur presented his conclusions to the emperor and his wife, Eugénie, at the château of Compiègne in northern France. The following year, Pasteur published his research under the title Studies on Wine. He lumped all the problems of French viticulture together, calling them “wine sicknesses” and was tough in his critique: “There may not be a single winery in France, whether rich or poor, where some portions of the wine have not suffered alteration.”

The breakthrough in Pasteur’s work was his conclusion that the way to fight wine sicknesses was to heat wine to a high temperature for a short time to kill the microbes causing the contamination. He took out a patent for the process, calling it simply pasteurization.

The French wine industry was aghast. How could wine be heated without destroying its bouquet and wonderful tastes? As a result, Pasteur’s recommendation was never widely adopted by vintners, but pasteurization was used in many other fields, particularly the dairy industry. Pasteur, though, always steadfastly believed in the “improvement of wine through heating.”
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