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Prologue


A New Phi­los­o­pher’s Stone


PARIS, RUE BOURG-L’ABBÉ, 1835


Édouard Laugier had distilled the essence of ­bitter almonds many times before. Although the seeds ­were ­bitter and poisonous to eat, the fragrance was soft and pleasant, making it a staple at his ­family’s perfume ­house of Laugier Père et Fils. Édouard lived with his ­family above the shop in the center of Paris, their bedrooms and offices taking up the entire second floor. Above them on the third floor ­were rooms with massive cauldrons and cooling pans for making soap. Below them, on the ground floor, their shop spread over the length of two facades, its floors and mezzanine outfitted with mahogany ­counters stacked with ceramic pots and glass-­fronted armoires displaying ­bottles and vials. A hallway led to another set of rooms, lit by win­dows to an inner courtyard, and off-­limits to the public: the kitchen, dining room, and a laboratory for preparing perfume materials. It was in this last room that Édouard found himself now, on a late summer’s day in 1835, readying the pressed almond cakes for distillation. This batch, however, was not destined for the store’s shelves but for his own investigations into the chemistry of life.


He had not always wanted to follow the ­family business. He had left home at nineteen, crossing the Seine to the Left Bank of Paris, where he set up a laboratory in the shadow of the Sorbonne and tried to join the ranks of the academic chemists. It proved a tough scene to break into. The positions ­were all controlled by the followers of Antoine Lavoisier, whose new chemistry, with its precise chemical formulas, replaced an antiquated language of spirit and phlegm. Édouard never managed to get a steady academic position, and ­after a few years of barely scraping by, he returned home to Laugier Père et Fils. He brought with him a friend he had met on the Left Bank, Auguste Laurent, who had found himself in a similar situation.


And so the two began working in a laboratory in the back of the perfume shop. By day they distilled essences and mixed perfumes; at night they dreamed of solving the mysteries of chemistry. The biggest issue of the day was the ongoing effort to extend Lavoisier’s chemical revolution into the domain of living ­things. He and his disciples had achieved startling success in the inorganic realm, neatly arranging its materials into precise formulas and balancing the ledger books of their chemical reactions. The organic world, by contrast, had remained stubbornly ungovernable, its thousands of substances appearing to be nearly indistinguishable piles of carbon, hydrogen, and oxygen.


Two German chemists, Justus Liebig and Friedrich Wöhler, had recently found a clue in the chaos. They had been trying a scattershot approach, reacting the essential oil of ­bitter almonds with just about every­thing they could get their hands on. Working backwards, sifting through their results, they identified a single configuration of atoms that seemed to remain constant through all ­these reactions. They named it the benzoyl radical: the first point of constancy in what had previously been a churning sea of indistinguishable carbons and hydrogens. Hailed as a point of light “in the dark province of organic nature,” it was a key that promised to unlock chemistry’s thorniest difficulties.1 The prob­lem was, no one had ever isolated it, despite the efforts of the most renowned chemists of Eu­rope.


Édouard had not found it ­either, but this time he tried something a ­little dif­fer­ent. As he went to soften the almond cakes before distilling them, he switched his usual ­water, drawn from the Seine, with ­water from one of the new artesian wells that had recently been drilled in Paris. A subtle change, no doubt, but ­these ­things mattered. When he made his ­house’s signature Eau Régénératrice, which promised rejuvenating effects drawn from the “virtues of plants,” Édouard always specified that he distilled the crushed bergamot peel with ­water drawn from the river and the ­bitter oranges with ­water from the fountain (and he continued to specify as he added Portugal oranges, mint, tarragon, cinnamon, and roses).2 Other ­recipes ­were even more par­tic­u­lar, insisting on ­water taken from the turbulent eddies beneath the blades of a mill wheel.


Switching the ­water paid off. ­There, amid the purified distillate in the distilling flask, was something he had never seen before. It was what perfumers called a “resinoid”—­a viscous blob resembling tree sap. He called over Auguste Laurent, who ran it through some tests. Auguste, like Édouard, had taken a nontraditional path to the study of chemistry. His parents had originally sent him to mining school, hoping to see him established in a lucrative profession. While the “lucrative” part never panned out, he did learn some useful ­things few other chemists knew. Confronted with his mystery resinoid, he tried ­running a stream of chlorine over it, a procedure he had learned in his previous work with coal tar. He then dissolved the resultant product in alcohol, crystallized it, and mea­sured the crystalline ­angles: a mineralogist’s technique hardly used among chemists.


It was, to all appearances, the elusive radical. While the substance itself was rather bland (“light yellow, perhaps colorless, odorless, tasteless” ­were the notes), the crystals formed “beautiful prisms.” Auguste put some in his mouth to test its properties. “When chewed,” he reported, “they produce a disagreeable sensation.”3 But he could still savor the taste of victory. The shards crunching between his teeth ­were, for him and the rest of the chemistry world, the best hope for unlocking the secret of life.


This secret had tantalized the best minds of Eu­rope for millennia. What separated living and nonliving ­matter? What made the dynamic, or­ga­nized world of living ­things so dif­fer­ent from the inert mineral world? This question had led Plato and Aristotle to speak of vegetable souls. It drove the alchemists’ quest to distill the living spirit of plants and divide it into two groups: spiritus vini, or the spirit of wine, and spiritus rector, the “guiding spirit” responsible for fragrance. Over the eigh­teenth ­century, naturalists came to associate this guiding spirit with a vital force that directed plants’ growth, endowing them with their complex or­ga­nized structure.


But by the 1830s, chemists had largely abandoned the search. A new dogma had crystallized in the modern age, one insisting on an equality between living and nonliving ­things. They ­were composed of the same ­matter, the claim went, and followed the same chemical laws. Lavoisier had led the charge, banishing anything that hinted at alchemy or a distinct vital force. His efforts had included a complete overhaul of the language chemists used: oil of vitriol became sulfuric acid and crystals of the moon became silver nitrate, amid hundreds of other changes. When he got to the spiritus rector, he proclaimed with his coauthors, “we did not think we could let it survive.”4 He offered the word “aroma” as a replacement but warned that it corresponded to nothing real.


The benzoyl radical was supposed to bring the complicated world of living ­things more in line with Lavoisier’s system, extending its compositional paradigm into the organic realm. But nature proved elusive. As Laurent and Laugier worked through the implications of their discovery, they found that it was not the definitive answer they had hoped for but merely the beginning of a series of deeper, stranger questions that cast them even farther outside the realm of mainstream chemistry. It was as if the spiritus rector refused to die, and instead continued to guide the organ­ization of living ­things in ways that chemists could not replicate.


The pursuit of this mystery revealed a deep, unbridgeable divide between the products of the natu­ral world and the artificial creations of the chemists, one that still stands ­today and constitutes one of science’s ­great unanswered questions. Its path ran through not only the essential oil of ­bitter almonds but a sprawling cache of nature’s most fragrant materials: the crisp scent of lavender, the soft redolence of vanilla, the sharp waft of camphor, the fresh blast of wintergreen, even the acrid stench of opium. At the center of it was a perfume ­house, the oldest ­house in Paris by the time Édouard and Auguste worked ­there. Édouard’s grand­father Blaise had founded it over fifty years ago, selling the distilled vitality of vari­ous flowers, herbs, roots, seeds, gums, and resins to a clientele clamoring for their life-­sustaining qualities. ­Here is where the story begins.




1


The Store of Provence in Paris


PARIS, RUE BOURG-L’ABBÉ, 1770


Édouard’s grand­father, Blaise Laugier, left southern France as a young man to try his luck selling perfume in Paris, along with his wife, Marie-­Jeanne, who bore their first child, a son, soon ­after arriving. Their hometown, Grasse, had a well-­known reputation as the center of perfumery in Eu­rope, but Laugier had been unable to crack the deeply entrenched guilds ­there. Paris, his new home, had a looser guild system, a clientele with ample money, and a stench of legendary renown that needed all the perfumers’ arts to combat it. Its inhabitants complained of a smell “no foreign nose could abide.” And the best minds of the age agreed. Its “dirty and stinking streets” ­were the first ­thing Rousseau noticed when he arrived, and Voltaire lamented its “shadow and stench” while in exile.1


A visit to Laugier’s shop on the rue Bourg-­l’Abbé involved ­running the gauntlet of the most distinctive odors Paris had to offer. Coming from the Left Bank, you crossed over the Seine at the Pont au Change to arrive at what Paris’s most exacting chronicler, Louis-­Sebastien Mercier, called “by far the worst smelling place in the world”: the rue du Pied-­de-­Boeuf. Packed into a small square ­were a crowded prison, a store­house for keeping dead corpses, a butcher, a slaughter­house, and a filthy fish market. An open channel of ­human effluvia met up with a stream of blood from the slaughter­house, where they combined to flow into the Seine, the primary source of drinking ­water for Paris.


[image: Image]


FIGURE 1. The Holy Innocents Cemetery served as a site of mass graves since the ­Middle Ages. An ossuary for storing bones ran along the south side.


Stepping over the stream, your path continued up the rue Saint-­Denis, past the Holy Innocents Cemetery, whose fetid air was already causing an outcry by the 1770s. Paris had buried the destitute ­here since the twelfth ­century, often in mass graves and covered only with shrouds. By the eigh­teenth ­century, shifting foundations had begun exposing the half-­decomposed contents, with neighbors complaining of body parts breaking through their cellar walls. The stench of death permeated every­thing, and the air of certain cellars was so thickly mephitic you could suffocate on entering them.
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FIGURE 2. The rue Bourg-­l’Abbé ran between the major thoroughfares of rue Saint-­Martin and rue Saint-­Denis, depicted ­here on the Turgot map of 1739. (The streets marked ­Grand and Petit Heuleu on this map ­later went by the name “Hurleur”).




Next came Les Halles, an open food market where each stall bore its own olfactory signature. Walking north on the rue Saint-­Denis brought you first past the rue aux Fers, specializing in the sale of hay, then the rue de la Cossonerie, specializing in poultry. The sellers of cheese and fish ­were not far off, unmistakable even at considerable distance. The sensorium of Paris changed with each corner turned. The Rus­sian poet Nikolay Karamzin noted as much when visiting in the 1780s. In one moment, he said, “filth is everywhere and even blood is streaming from the butchers’ stalls. You must hold your nose and close your eyes.” But you only had to take one step farther, “and suddenly the fragrance of happy Arabia or at least Provence’s flowering meadows, is wafted to you, for you have come to one of the many shops where perfume and pomades are sold.”2


If you turned away from the open markets onto the rue aux Ours, you would soon come to the opening of the rue Bourg-­l’Abbé, lined on both sides with shops catering to a rising bourgeois clientele. The street ran parallel and in between the rue Saint-­Denis and the rue Saint-­Martin, the two main north-­south thoroughfares of central Paris. ­These two streets had distinct reputations: Saint-­Denis was known (then as now) for its prostitutes and nightlife, and Saint-­Martin for its churches and decorum. Bourg-­l’Abbé, tucked between them, bridged this range of ­human activity. Its shops offered the respectable ­middle class all the wares needed for a well-­organized ­house­hold while also catering to the deepest impulses of luxury and desire.


Laugier’s shop at number 30 was about two-­thirds of the way up the street. Nestled between a florist and a shop selling scented fans, it marked a rare respite from the crushing stench of city life. Its win­dows looked across to the dark, narrow passageways of rue du Grand-­Hurleur, notorious as a place where the world’s oldest profession was plied. Yet even where the light was good, the profusion of shops gave the impression that anything could be bought with enough money. Merchandise both fash­ion­able and fanciful filled the shops that lined the street, much of it the products of highly specialized crafts created in line with strict guild statutes. ­There ­were individual shops devoted to ribbons, paper, bonnets, jewelry, lace, instrument strings, playing cards, and more. ­There was one shop for suspenders and one across the street for ­belts.3


If you continued north along the street, you would reach the abbey of Saint-­Martin-­des-­Champs, which gave the street its name. Both the abbey and the street date to at least the Carolingian period, when they ­were outside the stone walls that once encircled Paris. The abbey built its own protective walls, and the street found itself within the walled enclosure, or bourg, of the abbey. Although an expansion of the Paris city walls in the twelfth ­century came to include it, the name remained, its medieval roots belying the fact that the area had become a thriving, bustling commercial center.


It was ­here that Blaise Laugier set up shop, advertising as “the store of Provence and of Montpellier.”4 Other perfumers from the south of France would follow his path to Paris in the following de­cades, including such storied names as Jean-­François Houbigant and Jean-­Louis Fargeon.5 But while they both chose fash­ion­able addresses near the Tuileries and catered to the royal court, Laugier reigned over the middle-­class market of central Paris, bringing to the shadowed corners of its narrow streets the sun-­soaked floral bounty of his former hometown, Grasse.


> THE FRAGRANT HILLSIDES OF GRASSE <


The town of Grasse in Provence seemed preternaturally destined for growing flowers, nestled in an ideal spot between the foothills of the Alps and the Mediterranean Sea. Its long, narrow terraced slopes face southeast to receive as much sun as pos­si­ble while remaining protected from the dry mistral winds coming off the ­water. The unusually even climate guarantees a consistency from year to year that allows a wide range of dif­fer­ent flowers to bloom in successive waves. But ­these endless fields of flowers, which still cover the hillsides ­today, ­were a recent addition in the eigh­teenth ­century, brought in to cover up far less pleasant smells.6


Grasse’s original reputation was for the most repulsive-­smelling of industries: leather tanning, a pro­cess that involved, at vari­ous stages, soaking the skins in stale urine, pounding them with dung, and allowing an extended period of “bating,” or supervised rotting. The combination of excrement and decaying animal flesh was so overwhelming that most towns relegated their tanneries to the far outskirts. But Grasse, whose numerous springs provided the necessary supply of ­water, made tanning its central enterprise. Its reputation for making leather stretched back to the ­Middle Ages, and by the end of the sixteenth ­century, Grasse was known for its fine leather gloves.


It was also in the sixteenth ­century that a few Grasse tanners began treating their gloves with flower petals to mitigate the lingering smell. The practice had begun in Italy and had come to the French court with Catherine de Medici when she wed the French king. At her insistence, glovers in Grasse set up laboratories to duplicate the expensive perfumes being imported from Arabia and Spain.7 At first, they drew from the local flowers, primarily lavender and aspic (sometimes called lavender spike). But the countryside was soon transformed. The French East India Com­pany, founded in 1664, brought back fragrant plants from around the world, including jasmine from India and the “perfume ­rose,” a ­rose smaller but more fragrant than the native va­ri­e­ties.8 The 1670s saw the planting of tuberose, a sweet, roselike flower from Mexico. Monks from the nearby abbey of Lérins brought in the bigarade, or ­bitter orange tree, whose flowers produced the highly desirable neroli oil.9


By the eigh­teenth ­century, perfuming had eclipsed tanning. The guilds separated in 1724 when Jean Galimard, a tanner who had become the purveyor of pomades and perfumes to King Louis XV, or­ga­nized a separate guild of gantiers-­parfumeurs, or glovemaker-­perfumers.10 They established a coat of arms of their corporation—­a glove and two circles—­and a strict set of statutes that made it very difficult to join. Only twenty-­one men ­were permitted the title of “master glovemaker-­perfumer,” with no new applicants allowed. A change in the leather laws made tanning impractical in the city, further shifting the balance from gloving to perfuming.11


With the urine pits closed, the air around Grasse took on a sweeter aspect. Villa­gers claimed they could pinpoint the time of year by the smell, as wave ­after wave of flowers blossomed in the fields. The first to bloom, in February, ­were the mimosas, a fleeting explosion of yellow across the hillsides whose soft, honeyed, powdery scent marked the end of winter. Next ­were violets in March, jonquils in April, orange blossoms and roses in May, and tuberose starting in June. Jasmine was the season’s show-­stopping finale, blooming from August to October, and requiring some of the most intensive and carefully orchestrated collection. Each flower had its favored moment to exude its essence, and for jasmine it was the first moments of dawn. Roses, by contrast, ­were most fragrant in the late after­noon, and could be picked only then. Geranium, mint, lavender, iris, hyacinth, sage, cassia—­each required its own approach.12


By the eigh­teenth ­century, the operations had grown to an unpre­ce­dented size and complexity, making Grasse the first place to manufacture perfume on an industrial scale. Gone ­were the days of simply laying flower petals on top of leathers. They now had a host of dif­fer­ent procedures in place to pry the fragrant oils from the plant. No one procedure worked in ­every case, and with dozens of dif­fer­ent plant species, Grasse perfumers employed a variety of techniques, some of them stretching back millennia and ­others newly developed for the purpose.13


The oldest pro­cess, known as expression, was to physically squeeze the oils out. This was not complicated and had been practiced for most of ­human history, but it generally worked for only the most robust materials, such as citrus peels and seeds. In Grasse, this included the impor­tant perfume ingredients of orange, lemon, grapefruit, and bergamot (the latter being an essential ingredient of Catherine de Medici’s favorite aqua de regina).


Another method of only ­limited use in Grasse was steam distillation. Steam could separate the volatile oils from the rest of the plant material, but few plants held up well ­under the pro­cess, and ­these ­were usually the hardier herbs that often carried scent in their stalks, such as rosemary, thyme, and peppermint, as well as cloves and juniper. Of the much-­desired florals, only lavender distilled well with steam. The pro­cess was relatively straightforward. ­After being cut, the plants ­were left to wilt for a bit, and packed onto a rack located above a boiler. As the ­water boiled, the steam ­rose up through the plants, taking with it the volatile oils on the surface of the plants. The steam then cooled in a condenser, and the ­water and oil separated into two immiscible distillates. ­After waiting for them to separate, one could pour the oil off the top.


More delicate plants required the pro­cess of enfleurage, which coaxed a flower’s scent into a fat, where it could be preserved. The basic princi­ple had been in practice for millennia, with unguents and scented oils comprising an impor­tant trade in the Mediterranean from at least the time of Nefertiti. But the perfumers of Grasse scaled up ­these techniques, creating an enterprise of vast ­human ­labor that transformed the way perfume was made.
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FIGURE 3. A scene from Grasse depicting maceration, or “enfleurage à chaud,” in which flower petals are heated in a vat of oil.






The most common technique was “enfleurage à chaud,” sometimes called digestion or maceration. A purified fat (usually beef or deer suet) or oil was melted in a bain-­marie, a water-­bath that allowed for slow, controlled heating below the boiling point of ­water. The perfumer would put the flowers in the liquefied fat, leaving them ­there at a gentle heat ­until they ­were spent of odor (usually between twelve and forty-­eight hours). Then they drained the spent flowers from the fat and added new ones, repeating the pro­cess ten to fifteen times. The end result was a pomade, graded with a number that was supposed to represent the ratio of the weight of the flowers used in production to the weight of the fat.


But the technique that established Grasse’s reputation was “enfleurage à froid,” an even more painstaking pro­cess that achieved industrial scale only in Grasse. It was reserved for the flowers whose scent could bear no heating at all, which happened to include two of the perfumers’ ­great superstars: jasmine and tuberose. Jasmine pickers would head to the field in the moments before dawn, when the flower was most fragrant. They had to be careful not to damage the petals in any way, as that altered the scent. ­After the baskets ­were weighed and the pickers paid, the petals went next to le tri, or triage. Sorters sat among mountains of petals reaching over their heads, sifting through them to remove damaged petals, leaves, or any other unwanted material. The petals that made it through ­were layered upon cloth sheets that had been covered with a thin layer of solid fat. ­These sheets ­were stretched across wooden frames, or chassis, and stacked one on top of another. The pro­cess had to be done quickly, the petals deposited within a few hours of being plucked, and sometimes the ­whole town showed up to help. When the scent of the petals was exhausted (usually one day for jasmine, two or three days for tuberose), workers picked off the old, depleted petals and replaced them with a new layer. They repeated this pro­cess for weeks ­until the layer of fat was sufficiently impregnated with the flower’s scent.
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FIGURE 4. Another scene from Grasse. The figures in the background are using a press to squeeze essential oils out of plants. The one in the foreground is placing a cloth smeared with fat in a frame. He ­will then place flower petals on it, a pro­cess known as “enfleurage à froid.”






Working conditions ­were far from enlightened. ­Children ­were favored for their tiny fin­gers and proximity to the ground. ­Women earned about half as much as men for each load they brought in.14 The amount of ­labor involved was stupendous. It could take an hour to pick the 4,000 tiny flowers that made up a pound of jasmine, and it ultimately took 750 pounds of flowers (or 3 million individual flowers) to produce a single pound of jasmine absolute.15 The entire region was transformed to extract ­every elusive drop. Acres of vegetation ­were concentrated down into small vials, then sent north, into the hands of an increasingly power­ful and demanding royal court.


> THE PERFUMED COURT OF VERSAILLES <


The production in Grasse ­rose hand in hand with the power of the French crown, which conscripted perfume into its proj­ect of royal dominance. When Catherine de Medici had first arrived in France in the sixteenth ­century, the throne still shared power with a number of impor­tant aristocratic families. They regarded her scented Italian gloves with suspicion and spread rumors that she used perfume to cover up the smell of poison ­after she sent a pair to a rival, Jeanne d’Albret, who died soon ­after. But when Louis XIV ascended the throne a ­century ­later, he had consolidated much of the state’s power in his own person. By now, scented gloves ­were ubiquitous and merely the tip of a much-­perfumed iceberg. “Never had a man loved odors so much,” wrote the duc de Saint Simon about the king. Versailles, the palace Louis XIV built as a monument to absolutism, became impregnated with them.16


Almost every­thing at Versailles was perfumed. A particularly prized item, one often exchanged as a gift between sovereigns, was a finely scented piece of fabric known as the toilette, from the diminutive of toile, the French word for cloth. It became popu­lar to place the cloth over a ­table on which was arranged all the numerous products involved in the grooming routine—­“la toilette,” as the pro­cess itself came to be known. And nowhere did this pro­cess become more exalted and time-­consuming than at Versailles.


The three central components of the toilette ­were pastes, powders, and pomades, all of them heavi­ly perfumed. Pastes, or thick creams, ­were applied to the skin. ­These included blanc, which whitened the skin, and rouge, which reddened the cheeks. Powders, made from finely ground starch, absorbed the scent of fresh flower petals, with ­rose, musk, jonquil, and oakmoss among the popu­lar scents. ­These ­were applied to the skin, heightening its pallor, and the hair. Rendered fats such as refined tallow or suet, thoroughly impregnated with scent, made up the pomades used to style and perfume the hair.


The regime of the toilette did not, famously, involve bathing. ­Water, particularly hot ­water, was avoided as dangerous to the health, leaving one vulnerable to disease. Yet despite his lack of baths, Louis XIV smelled good enough to earn the nickname “the sweet flowery one.” He cleaned himself frequently by rubbing scented esprit de vin on his skin. It was also common to use vinegar, as well as soaps such as the savonnettes de Bologne, made with oranges, ­rose ­water, and a wide variety of other scents.17 Specially prepared cloths, called mouchoirs de Vénus, made with elaborate preparations that included lemon and cloves, ­were rubbed on the body.


Scented linen undershirts, changed several times a day, absorbed bodily secretions. The king’s laundresses steeped his in a par­tic­u­lar preparation of aqua angeli that involved ­rose ­water, benzoin, jasmine, and orange-­flower ­water. Members of the court placed sachets of flowers in their clothes and ­rose petals in their hair. Scented handkerchiefs and fans ­were de rigeur, and courtly etiquette revolved around their use. The king’s physician developed a device, the cassolette royale, which diffused scents through the steam of boiling ­water. The king liked to have a dif­fer­ent fragrance in his chambers ­every day ­until, late in life, he developed a sensitivity that made all odors unbearable except the scent of oranges from his own trees in Versailles.


The Flowery One’s successor, Louis XV, only heightened emphasis on the olfactory, creating a court of extravagant redolence where even the fountains ran with perfume. ­Every aspect of the toilette was taken to extremes. Blanc and rouge ­were applied so thickly that hardly a hint of natu­ral skin tone shone through. Large vats of pomade helped sculpt the elaborate new coiffures that piled higher and higher above the wearer’s head. ­Women tended to have their own hair augmented with hairpieces and powdered with tinted starch, usually gray or blue, but also possibly pink or violet. Men wore wigs, powdered as white as pos­si­ble. Every­thing was heavi­ly scented, and members of court paid dearly for it, hiring perfumers to develop signature scents just for them, at ­great cost. For Madame de Pompadour, the king’s chief mistress, perfume ranked as the single greatest expense of her ­house­hold.
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FIGURE 5. An example of men participating in the toilette. The cloth, likely scented, is vis­i­ble on the right, with pomades, brushes, and more arranged upon it.




A scented cloud enveloped ­those navigating the halls of Versailles, who surrounded themselves in perfume as if their lives depended on it. And, for them, it did. In an era that blamed “bad air” and unpleasant smells for the transmission of disease, Versailles became a fortress against the filth and contagion that threatened from all sides. The steam diffusers wafting scent through a room, the vinegar sprinkled about for cleanliness, the vials of aromatic ­water worn around the neck, the scented fans and handkerchiefs, the herbal compresses and bath soaps—­far from frivolities, ­these ­were the best means available for keeping plagues and insalubrious miasmas at bay. The vast resources poured into supplying the court with perfumes can be seen as an effort to hoard the essence of life itself, to extract the vitality of Provence’s hillsides and bring it north to the court.




2


The Essence of Life


Was ­there a way to capture the essence of life? To isolate what­ever made a living ­thing alive, and preserve it forever in a ­bottle? Chemistry’s first origins ­were found in that impulse, as ­those who practiced alchemy sought an elixir capable of preserving and extending life, and warding off decay and death. Although alchemy is often popularly associated with the effort to turn base metals into gold, this transformation was part of a broader proj­ect to reveal and manipulate the inner, often hidden essences of the natu­ral world. The most coveted substance of all was the pure essence of life itself. The alchemist’s task was to wrest this secret from living ­things, to isolate and purify the eternal and enduring from the corruptible weight of the flesh. Distillation, which separated the volatile from the inert, was a favorite approach. Plants withered and died, but certain aspects could be distilled and preserved forever. Was this a tantalizing clue to the secret of vitality and, perhaps, immortality?


The princi­ple of distilling was ­simple: the volatile portion of a substance would vaporize when heated, and the vapor then traveled down a tube, where it was cooled and made to recondense, separate from the less volatile portions left ­behind. But in practice, it was the most recondite of arts. Each step required a delicate and individual coaxing, and inspired a tangled profusion of dif­fer­ent designs. The first distiller on rec­ord was Maria the Jewess, a female alchemist working in Egypt around the first ­century CE. She was the namesake of the bain-­marie (or Maria’s bath), and also developed a distilling apparatus consisting of a cucurbit, or still-­pot, where the substance was heated, and an ambix, or still-­head, that channeled the vapor. By the tenth ­century, Islamic alchemists had refined the procedure, and with the addition of the Arabic article al-­, transformed “ambix” into “alembic,” now used to describe the entire apparatus. They specialized in the production of ­rose ­water, made by placing ­rose petals in an alembic with a small amount of ­water and ­gently heating them. Ibn Sina, known as Avicenna in the West, spoke highly of its varied medicinal uses, as well as its use in cooking.1


The volatile essences of fragrant plants ­were some of the first and most desired ­things to be distilled, more so than alcohol. While Islamic alchemists had noted the burning properties of distilled wine, its low-­boiling vapors made it frustratingly hard to capture ­until the twelfth ­century, when several improvements centered in Italy transformed the pro­cess, such as the addition of salt and tartar to draw off more of the ­water.2 Venetian glassblowers also managed to produce new, all-­glass alembics that did not break upon heating. In the thirteenth ­century, the Florentine doctor Taddeo Alderotti had the local glassblowers make what he called a wormcooler, a long, coiling tube of blown glass. It ­later comes to be called a serpentine, as it often winds around the cooling trough like a coiled snake, and it proved particularly useful for the distillation of fermented liquids, like wine.


The distillate dripping from the coiled spirals of the wormcooler was a marvel. It concentrated the intoxicating properties of fermentation and stripped wine of its incidental features to isolate its essence. Clear and colorless, it looked like ­water, but behaved like no ­water ever did, burning with a blue flame usually reserved for the hottest part of fire. ­Because of this, Alderotti named it aqua ardens—­burning ­water or fire ­water. He also noted its remarkable ability to preserve the essences of plants and gave ­recipes for concoctions of fruits, herbs, and spices distilled with it. (The word alcohol already existed, but it meant something ­else and was not used for this new substance. It was originally the Arabic transliteration of the Egyptian word kohl, a dark gray powdered mineral used for eye makeup. By the time of the Arab alchemists it had come to mean the most fine or subtle part of something.)
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FIGURE 6. A sixteenth-­century still, from Conrad Gessner’s The Newe Jewell of Health. The fluid would be heated in the boiler on the right, with the volatile component traveling through the neck, passing through the cold ­water in the barrel, and condensing into the receiving flask on the left.




It was not obvious how this remarkable substance fit within the existing natu­ral order. The Aristotelian system, in place for 1,500 years, held that all ­things on Earth ­were made up of four ele­ments: earth, ­water, air, and fire, in order of increasing subtlety and rarefaction. Aqua ardens, which looked like ­water but burned like fire, posed a paradox for the terrestrial ele­ments. But ­there was another option. A fifth ele­ment, the quintessence or ether, was a substance of complete rarefaction that made up the objects in the celestial spheres. This ele­ment was not supposed to be pre­sent on Earth, but the very difficulty of isolating aqua ardens led many alchemists, by the fifteenth ­century, to identify it with the quintessence. No ­matter how many times they repeated the distillation, they could never completely separate out the true essence of aqua ardens from what they called its watery and earthy ele­ments—­a result one might expect when searching for the celestial ele­ment whose perfect subtlety made it belong to the heavens alone. The composition of the heavens offered another clue to its nature. The Sun and stars ­were eternal and unchanging, unlike the corruptible terrestrial realm, so full of death and decay. The quintessence, a form of ­matter that resisted the corruption of time, thus hinted at the secrets of eternal life.


To purify it, alchemists passed the aqua ardens through their alembics again and again. The goal was what they came to call aqua vitae—­the ­water of life. “The name is remarkably suitable,” wrote the thirteenth-­century physician Arnold of Villanova, “since it is ­really a ­water of immortality. It prolongs life, clears away ill-­humours, revives the heart, and maintains youth.”3 The name became widespread in common tongues: French eau-­de-­vie, Scandinavian aquavit, Scottish whiskey, and Slavic vodka all translate as ­water of life. The En­glish brandy had a dif­fer­ent source, coming from the Dutch Brandwijn, meaning burned wine, but the word still pointed to its origins in the fires of the alembic.


Distillation received its most thoroughgoing theoretical explanation at the hands of the Re­nais­sance provocateur Paracelsus, who straddled the worlds of medicine, alchemy, and natu­ral philosophy while managing to anger the traditionalists of all three. Rumored to dictate his treatises while drunk, Paracelsus was famously expansive in his theoretical approach, combining Aristotle’s four ele­ments and the tria prima of practicing alchemists—­salt, sulfur, and mercury.4 He then elaborated his own list of five princi­ples that would be separated in the pro­cess of distillation: spirit, salt, oil, earth, and phlegm, which got its name from the Galenic humor containing Aristotle’s “watery ele­ment.” Paracelsus distinguished what he called passive princi­ples like phlegm and earth from the active princi­ple of spirit, which he equated with alchemical mercury as well as the Aristotelian quintessence.5 The practical task of the distiller was to separate out all the princi­ples, isolating the most volatile and prized of them all: spirit. It was a spiritual exercise in the most literal sense: freeing what was incorporeal and eternal from the deadened weight of its earthly body. For fragrant objects, this was the spiritus rector, the “guiding” or “presiding” spirit. For wine, it was the spiritus vini, the spirit of wine.6 The residue left ­behind in the still, shed by the spirit, was known as the caput mortuum, or dead body.


Seeking immortality, Paracelsus died at forty-­six. But his framework for distillation lived on, dominating understanding for the next 200 years. The aroma of a plant continued to be cast as a physical substance, albeit a volatile and subtle form of spirit, the “guiding spirit” as they called it, that directed ­matter from its brute form to the complex organ­ization so uniquely characteristic of living ­things.


> PERFUME AS MEDICINE <


With aroma closely tied to the vitality of plants, the effort to capture and ­bottle it blurred the lines between perfume and medicine.7 Reigning medical theories tightened the association by attributing most disease to “bad air” and its foul smells. In Suspicions about Some Hidden Qualities of the Air, the seventeenth-­century chemist and natu­ral phi­los­o­pher Robert Boyle called air “a confused aggregate of effluviums” that could affect a person’s health.8 By the eigh­teenth ­century, Boyle’s suspicions had been developed into a solid conviction that impure air was the root cause of disease. Living bodies, it was believed, ­were held together by a princi­ple of cohesion that was continuously threatened by dissolution and decomposition, which natu­ral phi­los­o­phers described as an internal movement destroying the arrangement of the parts. ­These forces of putrefaction, identifiable by a change in smell, infected the air with each fetid exhalation. Breathing them in could hasten putrefaction in one’s own body. Medical lit­er­a­ture contrasted insalubrious “mephitic air,” exhaled from the body, with the life-­sustaining “vital air” that was inhaled. Doctors warned further of miasmas—­infected air through which nearly all disease was thought to be transmitted. The only indication of ­these invisible infections was smell, and thus the best way to preserve health and extend life was to purge one’s environment of ­these bad smells.


While unpleasant smells indicated the presence of the forces of decomposition and the destruction of a body’s organ­ization, the more pleasant aromas of herbs and flowers ­were associated with vegetative growth and the endowing of order onto an organic body. The effort to ­bottle ­these smells and sell them as curative remedies drove the trade in medicines. Distillers found that they could soak fragrant plants in wine and then distill it to produce a spirit would retain the plant’s aroma. It was one of the most remarkable properties of alcohol, that it could hold on to the volatile oils that normally dissipated so quickly in the air and preserve something as ephemeral as the scent of a flower.


The reputation of spirituous medicines ­rose in the wake of the Black Death, although they remained rare and expensive. The practice of distilling spread slowly, with techniques and ­recipes carefully guarded as secrets. Monks ­were particularly successful at developing complex ­recipes that they passed down to their ­brothers but kept secret from outsiders. The monks of the Carthusian order used 130 dif­fer­ent plants and flowers to produce their own “elixir of long life,” Chartreuse, which one can still find in liquor stores ­today. The Carmelite monks at Narbonne specialized in Eau de Mélisse, which used lemon balm, lavender, and over twenty other secret ingredients, which the tightly corseted ­women of Versailles took to carry­ing in small vials to ward off faintness or the vapors.


Apothecaries, who did not share the monks’ vow of poverty, began to sell medicinal extracts of herbs and ­bitters on a larger scale. They touted alcohol as “the mistress of all medicines” for its ability to take up plant essences.9 By the fifteenth ­century, distilling guides listed ­recipes of elixirs, ­either simplicia, consisting of a single essence, or composita, consisting of several. ­These guides elaborated the medical benefits, which covered nearly ­every ailment known to man, from baldness to dropsy, from the bite of a mad dog to excessive farting.
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FIGURE 7. The back room of an eighteenth-­century apothecary, containing a number of alembics and distilling flasks. The front of the shop is vis­i­ble through the doorway.




A favorite ­recipe was Queen of Hungary ­water, made from spirits distilled with rosemary. Prescribed by physicians, it could be smelled, drunk, or rubbed on the body to treat a range of ailments from headaches to colics, or simply to promote general vitality. ­Later ­recipes often called for the addition of lavender, bergamot, jasmine, and other sweet-­smelling florals that left it as much prized for its scent as for its therapeutic value.10 Even more widespread, if somewhat more pungent, was vulnerary ­water, sometimes known as Eau d’Arquebusade from the fifteenth-­century musket whose wounds it was intended to heal. But while the monks’ original intent was to reduce scarring, infection, and gangrene in violent wounds, the ­water took on a variety of uses and was often gargled to freshen the breath. ­Recipes varied and could have upwards of seventy-­five dif­fer­ent botanicals, but most tended to include sage, angelica, absinthe, and hyssop.


Apothecaries had another prized substance, vinegar, which shared with fats and alcohol the remarkable ability to draw out the fragrant essences of plants. Getting its name from the term vin aigre, or sour wine, the substance had been known since antiquity as the unfortunate consequence of leaving wine too long exposed to air. But by the ­fourteenth ­century, physicians and alchemists had incorporated it in their materia medica, concocting elaborate ­recipes infusing it with botanical essences. A favorite was the vinegar of the four thieves, which took its name from the story of a group of bandits apprehended looting the ­houses of plague victims. The first question the magistrates had for them was how they kept from contracting the plague themselves. They escaped execution only ­after revealing their secret ­recipe, a complicated affair of some dozen ingredients, including cloves, wormwood, juniper, and camphor.


France started regulating distillers in 1624, when they ­were first grouped together with the apothecaries and spicers. By 1639, they formed their own guild, with their masters earning the title “distillers of eau de vie, strong ­waters, oils, essences, and spirits.”11 The making of vinegar was originally ­under control of the apothecaries, then distillers. Vinegar makers eventually formed their own corporation. Antoine Maille, the official supplier to the court of Louis XV, was listed as a “distiller vinegar-­maker.” The shop he opened on the rue Saint-­André-­des-­Arts in 1747 sold 180 dif­fer­ent types of aromatic vinegars, which could be smelled, drunk, applied to the skin, or used to preserve foods.12 It was one of the chief techniques for purifying air, ­whether sprinkled around a room to combat odors or held in a cloth up to the face.


By the time Laugier moved to Paris in the 1770s, the city’s thriving apothecaries and distillers had come to rival Grasse in the market for perfume. In Grasse, the glovers had firm control over the field of perfumery, but in Paris the field was much more porous, where no single corporation retained control of the perfume trade. Glovers vied for control with apothecaries, spicers, and haberdashers, and not always successfully. Indeed, in the sixteenth ­century glovers in Paris ­were forbidden to sell any perfumes they had not made themselves, as a way to keep them out of the apothecaries’ market. The 1656 statutes loosened this requirement, but apothecaries retained an upper hand in the city, which by 1725 had become one of the impor­tant perfume centers of the world, hosting more than four times as many perfume sellers as Grasse.


Newly arrived in Paris, Blaise Laugier had thrown his lot in with the apothecary tradition, showing up first on the list of the city’s apothecaries and ­later marking his profession as “perfumer-­distiller.”13 He had an alembic in the back and carried all of the standard cures: vulnerary ­water, Eau de Mélisse, Queen of Hungary ­water, and a wide number of elixirs, spiritous eaux, and quintessences of vari­ous botanicals. He sold Four Thieves vinegar as well as an “anti-­pestilential” of his own design which promised to “chase away the bad air.”14 Indeed, he sold up to seventy-­nine dif­fer­ent kinds of vinegars, which he divided into dif­fer­ent categories: ­There ­were ­those for “the bath,” made with lavender, thyme, laurel, and other herbs, ones for “la toilette,” made with ­rose, jasmine, and other florals, sold in smaller vials. ­There ­were ­those “for the ­table,” meant to be consumed, that ­were infused with every­thing from berries to truffles to anchovies. (Of ­these consumables, cloves and cinnamon ­were the most expensive.) Then ­there ­were ­those “for cleanliness” that, when applied to the skin, promised to cure wrinkles, alleviate freckles, soothe razor burn, whiten skin, and remove blemishes, corns, and pimples.


And where did Blaise learn ­these techniques, so dif­fer­ent from the straightforward steam distillation common in Grasse? He followed, he said, the instructions of the apothecary Antoine Baumé, who was making public the long-­held secrets of his craft.


> THE PHILOSOPHICAL SPIRIT <


PARIS, 1760s


The arts of perfumery and distilling ­were both born from alchemy, a practice so secretive its followers communicated in a code impenetrable to the uninitiated. But Blaise Laugier had arrived in Paris at a moment when every­thing was changing. The spirit of the Enlightenment sought to shine light in the dark corners of ­human knowledge and make public ­every secret hidden away. Diderot had just begun to publish the first volumes of the Encyclopédie and, in common cause, two fellow Pa­ri­sians, Antoine Baumé and Pierre-­Joseph Macquer, had teamed up to teach a public course on chemistry that laid bare the mysteries of distillation.15 Genuine knowledge, they claimed, had to be both theoretical and practical. So while Macquer, whose strong features and cleft chin brought to mind Rousseau, lectured on the theory, Baumé, whose impish air and pointed nose gave him an uncanny resemblance to Voltaire, ran the demonstrations, performing over 2,000 experiments in front of an audience drawn from across the ­whole of Paris.16


Macquer, the theoretical one, sought to update Paracelsus’s account. Fashioning himself the Euclid of chemistry, he built a philosophical system that went from the ­simple axioms of Aristotle’s four ele­ments to the complex products of spirit and oil. He defined spirit, or esprit, as all the liqueurs removed from dif­fer­ent substances by distillation. ­There ­were three kinds: flammable spirits, acidic spirits, and alkaline spirits. The flammable spirits ­were the most in­ter­est­ing and most volatile. They could be further broken down into two categories: the esprits ardent, drawn from wine, beer, and other fermented liqueurs, and the esprit recteur, drawn from the fragrant essential oils of plants.


For Macquer, the core ­battle of distillation was the one between spirit (the volatile, life-­sustaining part) and phlegm (the corruptible ele­ment that befouled it). Liberating the spirit from the phlegm was not easy. The difference in volatility was often subtle, and a large amount of what the distillers did not want often accompanied the desired spirit through the alembic.


As both essential oils and alcohol ­were flammable, it was clear that they also contained phlogiston, an eighteenth-­century addition to the list of chemical ele­ments. Macquer, following the German chemist Georg Stahl, defined phlogiston as the flammable princi­ple, pre­sent in any substance that could catch fire and absent in any that could not. It was not, he admitted, well understood, but by the 1760s, he was leaning ­toward the position that the spirit of wine was phlogiston itself, combined with ­water. For the chemists, phlogiston displaced the alchemical phi­los­o­pher’s stone and played a central role in the pro­cesses of life and decay, a by-product of both exhalation and putrefaction. Macquer emphasized its role in the production of mephitic gas, a putrid air emitting from decay that was unable to support life or combustion. It was on the basis of this work that the city of Paris de­cided to close and exhume the Holy Innocents Cemetery ­after reports that the neighboring inhabitants found their candles extinguished when they entered their cellars, which ­were heavy with the mephitic air.


This was the theory. In practice, no one had ever isolated any ­these substances: phlogiston, esprit recteur, or esprit ardent. Their extreme volatility meant they immediately dissipated into the air. And the distillation techniques used to produce them ­were still far from perfect. Baumé, the practical one, took up the challenge. “Useless and awkward,” was his verdict on the existing equipment.17


Baumé admitted that esprit recteur, responsible for aroma, was impossible to isolate, but he gave several practical tips on how to know its properties. ­There was a par­tic­u­lar flower, the fraxinella, which impregnated the air with so heavy a scent that it could catch fire—­a brief, volatile flash that left the plant unscathed but odorless. This was proof, for Baumé, that ­these fragrant exhalations consisted of a flammable vapor that Baumé called “the ethereal liqueur of vegetation.” The invisible vapor could also be detected in steam distillation of lavender or thyme, as some perfumers learned the hard way: the expansive vapor was the first material to pass through the still and could explode the condenser if it was sealed too tightly.


But most of Baumé’s attention was directed ­toward the esprit ardent and, in par­tic­u­lar, the making of brandy, or eau-­de-­vie. The drink had begun to gain a foothold in Paris by the eigh­teenth ­century. Brandy sellers now roamed the streets of Paris, selling drinks from a wicker basket full of ­bottles and glasses slung from their neck. But it was a poor product they sold, generally made from wine “that one cannot sell ­because of the bad quality” and drunk only by “soldiers and the common folk.”18 As Mercier put it in his description of working-­class Paris, “porters and peasants toss down this liquor, the soberer of them drink wine.”19
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FIGURE 8. A ­woman selling brandy on the streets of Paris, 1737. The caption has her calling out “La vie! La vie!,” or “Life! Life!”




Baumé blamed outdated distillation techniques for this “bad eau de vie” with its “disagreeable odor.” Too many distillers continued to use the same alembics passed down to them “from time immemorial” without any thought to the theory governing the pro­cess. He listed a number of improvements to ensure their product did not “contract an odor,” emphasizing that one must never boil the wine over an open flame.20 He took care to distinguish between the eau-­de-­vie sold on the streets and the purer esprit de vin that had been “rectified” or passed through an alembic multiple times. In his 1762 textbook, Theoretical and Practical Ele­ments of Pharmacy, he stressed that pharmacists should only use rectified esprit de vin in their ­recipes, providing step-­by-­step instructions in his chapter titled “Tinctures, Elixirs, Quintessences, and Spirituous Balms.”21


Baumé’s most explicit effort to publicize the secrets of distillation came in 1777, when he won a prize competition held by the Society for the Encouragement of Arts, Crafts, and Useful Inventions. They had offered 1,200 livres for the best essay on the question, “What are the most advantageous forms of the stills, furnaces, and all the instruments used in the work of the large distilleries?” Baumé responded with detailed instructions on six new alembic designs, which the Society published and distributed widely. In his response Baumé pointed out that Paris was poised to become the center of high-­quality distilling, as it was only “in the big cities where the savants and the artisans are united, that one can hope to perfect an art so useful to commerce.”22


The purer spirits of ­these improved stills made excellent carriers for perfumes. By the time Marie Antoinette became queen of France in 1774, tastes in perfume ­were shifting from scented leathers and fat-­based pomades to spirituous eaux de toilette and vinaigrettes. Versailles remained as extravagantly scented as ever. “What a debauchery of jewelry and of perfume,” proclaimed the Swede Axel von Fersen when he first arrived at the court of Louis XVI and Marie Antoinette.23 The queen went through eigh­teen pairs of perfumed gloves a week, and commanded more powder and pomade than ever for her signature pouf that ­rose several feet high. But the heavy “animalic” scents popu­lar in the seventeenth ­century, such as musk, civet, and ambergris, had lost ground to lighter “vegetable” scents of florals, citrus, and woods. The perfumer Fargeon catered to the queen’s demand for “naturalness” by creating a new perfume exclusively of the delicate, floral notes of orange blossom, bergamot, lavender, galbanum, iris, violet, jasmine, jonquil, and tuberose. He named it Parfum du Trianon, ­after the gardens where the queen would escape to playact living the country life. Her return to nature, however, had its limit, as the sheep, goats, and cows she tended for amusement ­were all doused in perfume to hide their animal scent.
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FIGURE 9. Antoine Baumé’s still from his textbook, Elémens de pharmacie théorique et pratique.




PARIS, 1775


Even the Paris Acad­emy of Sciences was involved in ensuring that French cosmetics ­were healthy and natu­ral. In 1775, they commissioned a study of the rouge used to color ­women’s cheeks. This staple of the courtly toilette had traditionally been prepared with a combination of cinnabar (a toxic form of mercury) and lead (also toxic), and complaints that it blackened the skin and sickened its users mounted. The Acad­emy sent one of its youn­gest members, Antoine Lavoisier, to visit some dozen perfumers of Paris and collect samples of the rouge they sold. He found that while the mineral version of the cosmetic had toxic effects, some sellers provided a version made from plants, such as saffron or safflower, that was vastly preferable.24 Laugier was among ­those selling the healthier version, and a subsequent article in Le Mercure singled out “his beautiful vegetable rouge” as part of “the most complete success” of Laugier’s business.25


This was far from the last commission of Lavoisier, an exceptionally ambitious and serious young man from a well-­connected ­family. His ­father was a prominent ­lawyer who wanted his son to follow in his footsteps. Lavoisier had obligingly gone to Paris to study law, but while ­there he developed a furtive passion for chemistry, attending chemistry lectures when he could and reading Macquer’s Dictionary of Chemistry in his spare time. Although he passed the bar, he de­cided not to practice law, and instead became a member of the Acad­emy of Sciences that same year.
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